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Dear Readers,

As we go to press with this issue, our country has once again 
been horrified by a senseless, tragic shooting rampage – this 
time 20 very young children and six women were mercilessly 
gunned down. As a mother, I cannot imagine the pain of loss now 
being endured by the parents and families of those lost and the 
community of Newtown, Connecticut. We hold in our thoughts 
and prayers all those impacted by this tragedy.

In this issue, we veer slightly from our typical technically focused 
editorial agenda. As the focus of this issue is on the professional 
development of today’s electrical engineer, we felt that looking 
at some social and economic issues at play today may be useful. 
With that in mind, I encourage you to read our feature article 
beginning on page 24 “Engineering Our Future: A View of the 
Changes Facing Engineers” by Gregg Kervill. In this article the 
author takes a look at economic change throughout history, its 
impact on society and lessons we may take away from other 
periods of economic challenge. This is part one of a multi-part 
series on the subject. On page 35, contributor, Mike Violette  
takes us on a tour of the engineering brain, how it works, and 
how we learn. 

The path to Compliance Engineering as one’s chosen career seems 
to be one that differs for most. Don’t miss ICM staffer Mary Ann  
Kahl’s interview, beginning on page 38, of five compliance 
engineers as she traces their career pathways along the road to 
becoming a compliance engineer. And finally, a highlight to start 
out 2013 – a summary of classes, seminars, and symposiums that 
will help you to further your professional development this year – 
just in time for your new year’s resolutions!

We hope you enjoy this issue and welcome your participation. 
Send us your stories on how your career pathway brought you to 
the field of compliance engineering. And as you learn of events 
and other educational opportunities throughout the year, let us 
know – we’ll share them with the community through our events 
calendar and our social media outlets. You can reach us with a 
letter to the editor at editor@incompliancemag.com. In February 
we will return to our more technically focused editorial agenda.

Wishing you a very happy and  
safe New Year.

Lorie Nichols
Editor
editor@incompliancemag.com
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April 9 - 11, 2013
Westford Regency Inn & Conference Center

Westford, MA

REGISTRATION FORM
ELECTROMAGNETIC COMPATIBILITY ENGINEERING

April 9 - 11, 2013,  Westford Regency Inn & Conference Center, Westford, MA
Fee:  ___ $1,495   ___ $1,295 until 2/22/13
Payment required prior to start of course.

Name:  _________________________________________            PAYMENT METHOD

Title:  __________________________________________  g Check         g P.O.  g AMEX

Company:  ______________________________________  g Discover    g Visa  g MC

Address:  ________________________________________ Card # __________________________________________________

City:  _______________  State:  ______  Zip:  __________ Exp date: ____________   Security Code: ____________

       Signature:  _______________________________________________    

Office Phone:  _______________________  Fax:  ______________________  E-Mail:  ____________________________________ 

Call 973-992-1793, fax to 973-533-1442 or mail registration form to:  Henry Ott Consultants, 48 Baker Road, Livingston, NJ 07039-2502. 
Make checks payable to Henry Ott Consultants.

EMC EXHIBITS AND EVENING RECEPTION:  WEDNESDAY, APRIL 10, 2013
Exhibitors:for information contact Sharon Smith - e-mail: sharon.smith@incompliancemag.com or call (978) 873-7722
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Henry W. Ott is President and Principal  
Consultant of Henry Ott Consultants  
(www.hottconsultants.com), an EMC training 
and consulting organization.  He has literally 
“written the book” on the subject of EMC 
and is considered by many to be the nation’s 
leading EMC educator.  He is the author 
of the popular EMC book Noise Reduction 
Techniques in Electronic Systems (1976, 1988).  
The book has sold over 65,000 copies and 
has been translated into six other languages.  
In addition to knowing his subject, Mr. Ott 
has the rare ability to communicate that 
knowledge to others.

Mr. Ott’s newly published (Aug. 2009) 872-page 
book, Electromagnetic Compatibility Engineering, 
is the most comprehensive book available on 
EMC.  While still retaining the core information 
that made Noise Reduction Techniques an 
international success, this new book contains  
over 600 pages of new and revised material.

Prior to starting his own consulting company,  
Mr. Ott was with AT&T Bell Laboratories, 
Whippany, NJ for 30 years, where he was a 
Distinguished Member of the Technical Staff  
and a consultant on EMC.

Mr. Ott is a Life Fellow of the IEEE and has served 
the EMC Society in various capacities including:  
membership on the Board of Directors, Education 
Committee Chairman, Symposium Committee 
Chairman and Vice President of Conferences.  
He is also a member of the ESD Association and 
a NARTE certified ESD engineer.  He is a past 
Distinguished Lecturer of the EMC Society, and 
lectures extensively on the subject of EMC.

CABLING
Electric and magnetic field coupling, crosstalk. Cable types: 
coax, twisted pair and ribbon cables. Cable shielding and 
terminations.

GROUNDING PRINCIPLES
Why do we ground? Ground systems: single point, multipoint, 
hybrid. Ground loops. Return current paths, split reference 
planes. EMC grounding philosophy. AC power grounds.

DIGITAL LAYOUT & GROUNDING
Noise sources, PCB layout, power distribution, ground grids, 
characteristics of ground planes. Decoupling capacitors:  
value, placement, resonance and limitations.

HIGH SPEED DIGITAL DECOUPLING
Alternative decoupling methods, use of distributed  
decoupling capacitance, power supply isolation, effect of 
paralleling capacitors. Embedded PCB capacitance.

DIFFERENTIAL-MODE EMISSION
Radiated emission mechanisms. Fourier spectrum.  
Methods of controlling differential-mode emission.  
Clock dithering. Cancellation techniques.

COMMON-MODE FILTERING
Basic C-M filter theory. Filter source and load impedances. 
Single and multi-stage filters. Ferrite chokes versus shunt 
capacitors. Effectiveness of various filter configurations. 
Filter mounting and layout.

TRANSMISSION LINES
What is a transmission line? Transmission-line effects, 
transmission-line radiation, and matching. How currents flow 
on transmission lines. Series, shunt and AC terminations. 
Simulation.

MIXED SIGNAL PCBs
Defining the problem, A/D converter requirements, return 
current paths, split ground planes, PCB partitioning, bridges & 
moats, routing discipline.

RF & TRANSIENT IMMUNITY
RF immunity: circuits affected, PCB layout, audio rectification, 
RFI filters. Transient immunity: circuits affected, the three-
prong approach, keeping transient energy out, protecting the 
sensitive devices, designing software/firmware for transient 
immunity.

CONDUCTED EMISSION
AC power line conducted emission models, switching power 
supplies, parasitic capacitance, layout. Common-mode and 
differential-mode conducted emission, common-mode chokes, 
saturation. Power line filters.

SHIELDING
Absorption and reflection loss. Seams, joints, gaskets, slot 
antennas, and multiple apertures. Waveguides below cutoff, 
conductive coatings. Cabinet and enclosure design.

COURSE DATES/TIME: April 9 - 11, 2013
Tuesday and Thursday   8:30 a.m. to 4:30 p.m.
Wednesday   8:30 a.m. to 5:00 p.m.

COURSE LOCATION: Westford Regency Inn & Conference Center  
219 Littleton Road, Westford, MA 01886

COURSE FEE:  $1,495 ($1,295 until 2/22/13).  Fee includes notes, 
textbook*, breakfast, luncheon and beverage breaks. Payment required 
prior to course.  Hotel accommodations are NOT included.

CANCELLATION POLICY: You may cancel your registration 
up to two weeks prior to the course and receive a full refund.  For 
cancellations received after this time there will be a $100 cancellation 
fee, or you can send a substitute, or use the registration for a future 

course.  No-shows will not receive a refund; however the seminar fee 
may be applied to a future course.

TO REGISTER: Call 973-992-1793, fax 973-533-1442 or  
mail the registration form.

HOTEL RESERVATIONS:  Call the Westford Regency Inn at 978-
692-8200. Room rates start at $115 per night (tax not included).  Book 
by April 1 to receive this rate. Rate is based on availability. You must 
mention In Compliance Magazine when making reservations to get 
this special rate.  The hotel is holding a limited block of rooms. 

*Electromagnetic Compatibility Engineering,  by Henry W. Ott

In this 3-day intensive course we’ll cover practical aspects of 
noise and interference control in electronic systems and provide a 
working knowledge of EMC principles.  Ideas are illustrated with 
examples of actual case histories and mathematic complexity is 
kept to a minimum.  Participants will gain knowledge needed to 
design electronic equipment compatible with the electromagnetic 
environment and in compliance with national and international 
EMC regulations.
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Feedback from recent participants
“This is really a fantastic course. Everything is very 
practical, and I have a much more intuitive feel for 
what is important in EMC and why.”

“Very enjoyable presentation; passionate about 
subject, used good practical examples.”

“Henry is the best in EMC.”

“Probably the most useful technical seminar I have 
ever attended.  Should have learned this 20 years ago.”

“Thank You.  Your work is very valuable and your 
presentation style is refreshing!!”

“Really happy I flew all the way here.”

“Excellent course!  Presented in a very understandable 
way, even for a mechanical engineer.”

“Should be required training for all engineers.”

“This is the best practical course available.”

“An excellent seminar presented by a pragmatic, 
knowledgeable and entertaining teacher.”

“This seminar exceeded by far my expectations, and 
my expectations were high already.”

Who Should Attend
This course is directed toward electrical engineers. However, mechanical engineers, 
reliability and standards engineers, technical managers, systems engineers, regulatory 
compliance engineers, technicians and others who need a working knowledge of 
electromagnetic compatibility engineering principles will also benefit from the course.

Presented by Henry Ott Consultants
in partnership with

Includes Henry Ott’s 
latest book!

Register by 
2/22/13

and save $200!

Electromagnetic Compatibility 
Engineering

Join us for  
this 3-Day  
Intensive Course

presented by renowned  
EMC expert Henry Ott

a course in noise and interference control in electronic systems

mailto:sharon.smith@incompliancemag.com
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Feedback from recent participants
“This is really a fantastic course. Everything is very 
practical, and I have a much more intuitive feel for 
what is important in EMC and why.”

“Very enjoyable presentation; passionate about 
subject, used good practical examples.”

“Henry is the best in EMC.”

“Probably the most useful technical seminar I have 
ever attended.  Should have learned this 20 years ago.”
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News in Compliance
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FCC Establishes Do Not Call 
List for Public Safety Lines

To prevent unwanted phone solicitation 
calls from impeding the activity of 
emergency service providers, the U.S. 
Federal Communications Commission 
(FCC) has extended the reach of its Do-
Not-Call registry to include public safety 
answering points (PSAPs).

PSAPs are typically 911 call centers that 
receive emergency calls and route them 
to first responders. The FCC estimates 
that thousands of so-called robocalls 
are made every day to PSAPs, clogging 
public safety communications lines and 
diverting time and attention from the 
provision of critical emergency services. 

According to a Report and Order issued 
by the Commission in October 2012, a 
new PSAP Do-Not-Call registry will be 
established, and PSAPS will be allowed 
to upload to the registry any number 
that is associated with the provision of 
emergency services. In addition, the 
Report and Order adopts monetary 
penalties for those who make robocalls 
to registered emergency service 
numbers, ranging from $10,000 to as 
much as $100,000.

The text of the Commission’s Report and 
Order on its do not call list for public 
safety service providers is available at 
incompliancemag.com/news/1301_01. 

AT&T Penalized for 
Changing Data Plans

AT&T has agreed to pay $700,000 
to settle complaints that it switched 
the wireless data plans of so-called 
“grandfathered subscribers” without 
their knowledge or permission.

According to a consent decree reached 
with the U.S. Federal Communications 
Commission (FCC), AT&T began 

transferring certain wireless subscribers 
to mandatory monthly plans beginning 
in November 2009, despite promises 
that it would allow those with “pay as 
you go” plans to continue with their 
existing service. The unauthorized 
switching affected a number of 
consumers who replaced phones under 
warranty or insurance, or who moved to 
a new residence, prompting consumer 
complaints and an FCC investigation. 

Under the terms of the consent decree, 
AT&T will make a $700,000 voluntary 
payment to the U.S. Department of 
Treasury, and issue refunds to individual 
customers who were affected by the 
unauthorized switching of data plans. 
The FCC estimates that excess charges 
per consumer could be as much as 
$25 to $30 per month, depending on 
individual data usage. 

The complete text of the FCC’s consent 
decree with AT&T is available at 
incompliancemag.com/news/1301_02.

FCC Releases Consumer 
Complaints Report for  
Q3 2012

The U.S. Federal Communications 
Commission (FCC) has released its 
report on inquiries and complaints made 

by consumers to the agency’s Consumer 
& Government Affairs Bureau during 
the quarter ending September 30, 2012.

The Bureau regularly tracks inquiries 
and complaints from consumers 
on matters within the scope of the 
Commission’s jurisdiction. In the area 
of wireline telecommunications matters, 
the Bureau is particularly interested in 
instances of “cramming” (the placing of 
unauthorized, misleading or deceptive 
charges on a telephone bill) and 
“slamming” (the practice of changing 
a subscriber’s telecommunications 
service provider or calling plan without 
the subscriber’s permission). The 
Commission also tracks violations of the 
Federal Telephone Consumer Protection 
Act (TCPA), which includes regulations 
covering both the “Do Not Call” registry 
and unsolicited fax advertisements. 

During the period from July through 
September 2012, the Bureau received 
a total of 39,912 complaints regarding 
wireline telecommunication services, 
with 37,632 complaints (94.3% of 
the total) in the area of TCPA issues 
alone, and nearly 3000 complaints 
in connection with unsolicited fax 
advertisements. This represents a 
significant increase from the 32,050 total 
complaints during the July-September 
2011 period, with 28,516 (88.9% of the 
total) involving TCPA issues. 

In the area of inquiries, the Bureau also 
received 7085 inquiries in connection 
with wireline telecommunications, 
including 4170 inquiries dealing with 
TCPA issues, during the period from 
July through September 2012. This 
compares with 7011 total inquiries 
during the comparable period in 2011, 
of which 3994 were related to TCPA 
issues.

The complete text of the Commission’s 
most recent quarterly report is available 
at incompliancemag.com/news/1301_03.

AT&T has agreed to 
pay $700,000 to settle 

complaints that it switched 
the wireless data plans of 
so-called “grandfathered 
subscribers” without their 
knowledge or permission.

http://www.incompliancemag.com
http://www.incompliancemag.com/news/1301_01
http://www.incompliancemag.com/news/1301_02
http://www.incompliancemag.com/news/1301_03
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EU Commission Updates 
Standards List for PPE 
Directive

The Commission of the European Union 
(EU) has an updated list of standards 
that can be used to demonstrate 
conformity with the essential 
requirements of its Directive 89/686/
EEC concerning personal protective 
equipment.

For the purposes of the Directive, 
personal protective equipment (or PPE) 
is defined as “any device or appliance 
designed to be worn or held by an 
individual for protection against one 
or more health and safety hazards.” 
Specifically excluded from the scope 

New List of Standards 
Issued for EU’s Machinery 
Directive

The Commission of the European 
Union (EU) has issued an updated 
list of standards that can be used to 
demonstrate compliance with the 
essential requirements of its Directive 
2006/42/EC, also known as the 
Machinery Directive. 

The EU’s Machinery Directive 
defines the essential health and safety 
requirements for a wide range of 
products, including: machinery and 
partly completed machinery; lifting 
accessories; chains, ropes and webbing; 
interchangeable equipment; removable 

The revised list of standards can be 
viewed at incompliancemag.com/
news/1301_04.

EU Commission Updates 
Standards List for Toy 
Safety Directive

The Commission of the European 
Union (EU) has published an updated 
list of standards that can be used to 
demonstrate conformity with the 
essential requirements of its directive 
relating to the safety of toys (88/378/
EEC).

According to the Directive, a toy is 
defined as “any product or material 

The Commission of the European Union (EU) has issued updated standards lists for the 
Machinery Directive (2006/42/EC), the Toy Safety Directive (88/378/EEC), and the Personal 
Protective Equipment (PPE) Directive (89/686/EEC).

of the Directive is equipment designed 
specifically for private use (such as 
seasonal outdoor clothing), equipment 
for use by armed forces or law 
enforcement personnel, and equipment 
intended for the protection or rescue of 
individuals on vessels or aircraft. 

The extensive list of CEN and Cenelec 
standards was published in November 
2012 in the Official Journal of the 
European Union, and replaces all 
previously published standards lists for 
the Directive. 

The complete updated standards list for 
the EU’s PPE Directive is available at 
incompliancemag.com/news/1301_06.

mechanical transmission devices; and 
safety components. 

The Directive’s scope specifically 
excludes electrical and electronic 
products covered under Directive 
2006/95/EC (the EU’s so-called 
Electrical Safety Directive), including 
household appliances, audio and video 
equipment, informational technology 
equipment and ordinary office 
machinery. 

The extensive list of CEN and Cenelec 
standards for the Machinery Directive 
was published in November 2012 in the 
Official Journal of the European Union, 
and replaces all previously published 
standards lists for the Directive. 

designed or clearly intended for use in 
play by children of less than 14 years of 
age.” The scope of the Directive includes 
electric toys that are powered by a 
nominal voltage up to and including 24 
V, and requires sufficient protections 
for such devices to prevent the risk of 
electric shock and/or burns. 

The most recently updated list of 
CEN standards for the Directive was 
published in November 2012 in the 
Official Journal of the European Union, 
and replaces all previously published 
standards lists for the Directive.

The revised list of standards can be 
viewed at incompliancemag.com/
news/1301_05.

http://www.incompliancemag.com
http://www.incompliancemag.com/news/1301_04
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Bose Recalls Home Theatre 
Speakers

The Bose Corporation of Framingham, 
MA has recalled more than 20,000 of its 
dual voltage home theatre audio speaker 
systems manufactured in Mexico.

The company reports that a component 
in the bass module of the system can 
fail when used in electrical outlets rated 
at 220 volts or higher, and present a fire 
hazard to consumers. Bose says that 
it has received two reports of the bass 
modules igniting when used in 220-volt 
electrical outlets. However, no injuries 
have been reported in connection with 
the defective systems.

The speaker systems were sold at U.S. 
Military Exchanges and select U.S. 
retailers from September 2009 through 
September 2012 for between $600 and 
$800.

Further details about this recall are 
available at incompliancemag.com/
news/1301_07 

Ceiling Mounted Light 
Fixtures Recalled

A Seattle, WA-based company has issued 
a recall of about 8000 ceiling-mounted 
light fixtures manufactured in China.

Dolan Northwest, LLC, doing business 
as Seattle Lighting, Globe Lighting, 
Builders Lighting, and Destination 
Lighting, says that the socket wire 
insulation of its fixtures can degrade, 
leading to a condition in which 
charged wires are exposed and allowing 
electricity to pass through the metal 
canopy of the fixture. The company 
says that it has received two reports 
of defective fixtures, which resulted 
in the tripping of an arc fault circuit 
interrupter, but no reports of injuries.

The recalled lighting fixtures were sold 
online through DestinationLighting.
com, and at Builders Lighting, Seattle 
Lighting and Globe Lighting from 
September 2008 through September 
2009 for about $32. 

Additional information about this recall 
is available at incompliancemag.com/
news/1301_08.

Do you have news that 
you’d like to share with your 
colleagues in the compliance 
industry?  We welcome your 
suggestions and contributions.  

Send news items to the editor: 
editor@incompliancemag.com

http://www.incompliancemag.com
http://www.incompliancemag.com/news/1301_07
http://www.incompliancemag.com/news/1301_07
http://www.incompliancemag.com/news/1301_08
http://www.incompliancemag.com/news/1301_08
mailto:editor@incompliancemag.com
http://www.wll.com/academy
mailto:academy@wll.com
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This article was sourced by  
Arpi Nakashian and Harrison Mitchell.

Arpi Nakashian is 
Program Manager at  
Go Global Compliance, Inc. 
(goglobalcompliance.com)  
which provides regulatory 
engineering consulting 
and global certifications 
for over 150 countries 

worldwide. She speaks four languages and 
holds a Bachelor Degree in Communication 
Studies from California State University, 
Stanislaus. Nakashian oversees regulatory 
compliance projects worldwide to maximize 
quality management for global submissions 
and ensure all requirements are met  
effectively and efficiently. She can be  
reached at arpi@goglobalcompliance.com.

Harrison Mitchell is 
co-director of Resource 
Consulting Services (RCS) 
(resourceglobal.co.uk) and 
head of RCS’s standards 
compliance team, with 
shared responsibilities for the 
public policy and investment 
advisory teams. He is 

an internationally in-demand expert on due 
diligence compliance and ethical supply chain 
management, and has extensive experience 
working on transparency and anti-corruption, 
artisanal mining, natural resource governance 
and community development. Harrison has 
particular expertise in assisting company 
approaches to compliance with extra-territorial 
legislation, such as the US Dodd Frank Wall 
Street Reform Act, Sections 1502 on conflict 
minerals and 1504 on revenue transparency; 
the OECD Due Diligence Guidance for 
Responsible Supply Chains of Minerals from 
Conflict-Affected and High-Risk Areas, and 
the UK Bribery Act. He can be reached at 
harrisonmitchell@resourceglobal.co.uk.
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regarding their practices on their 
company website. 

The new SEC rules were mandated 
under the Dodd-Frank Wall Street 
Reform and Consumer Protection 
Act, which was signed into law by U.S. 
President Obama in 2010. 

Additional information about the 
SEC’s new requirements applicable 
to conflict minerals is available at 
incompliancemag.com/news/1301_09.

SEC to Monitor Use of 
Conflict Minerals

The U.S. Securities and Exchange 
Commission (SEC) has implemented 
new rules that will require certain 
companies to disclose their use of 
key minerals originating from the 
Democratic Republic of Congo (DRC) 
and adjoining countries.

Implemented in August 2012, the 
SEC’s so-called conflict mineral rules 
are intended to monitor the use of tin, 
tantalum, tungsten and gold extracted 
from DRC mines. The DRC has endured 
a 20 year civil war, and investigators 
from the United Nations and non-
government organizations believe that 
the war is being perpetuated in part by 
the exploitation of mine workers and 
resources. 

The SEC’s conflict mineral rules apply 
to public companies who file reports 
with the SEC and for whom the use 
tin, tantalum, tungsten and gold are 
“necessary to the functionality or 
production of a product manufactured 
or contracted to be manufactured by 
the company.” All companies subject 
to the SEC’s conflict mineral reporting 
requirements must file annual reports 
with the SEC, with the first reporting 
deadline in May 2014 for activities 
during the 2013 calendar year. 

Tin, tantalum, tungsten and gold are 
widely used in electronic products 
intended for consumer, medical or 
industrial use. In addition to the 
reporting requirements noted above, 
the SEC’s conflict minerals reporting 
rules impose rigorous due diligence 
requirements on those companies who 
know or who have reason to believe 
that the minerals they use originated in 
the DRC. Companies who use specific 
minerals originating from the DRC will 
also be required to post information 

DILBERT © 2012 Scott Adams. Used By permission of UNIVERSAL UCLICK. All rights reserved.
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 You Can’t Make This Stuff Up

in just 90 days. The technology has 
already been employed on at least 20 
other modular structures in China, 
including a 30 story hotel completed by 
Broad earlier this year in just 15 days.

Construction of the record-breaking 
skyscraper is slated to begin by the end 
of December 2012, and completed by the 
end of March 2013.

More details on the Chinese skyscraper 
plan are available at the website for 
the U.K. Daily Mail newspaper at 
incompliancemag.com/news/1301_10.

Chinese to Build World’s 
Tallest Building in 90 Days! 

A Chinese construction company has 
announced plans to build the world’s 
tallest skyscraper in China’s Hunan 
province in just 90 days.

According to numerous media outlets, 
including London’s Daily Mail and the 
Huffington Post, the new skyscraper 
planned for the city of Changsha will 
be a 220 story structure topping out 
at 2,749 feet. The new building will 
reportedly house hotels, hospitals and 

schools, as well as office and residential 
space. For comparison, the current 
record holder for the world’s tallest 
building is the Burj Khalifa in Dubai 
UAE, standing at 2722 feet. (The tallest 
building in the U.S. is the Sears Tower 
in Chicago, which reaches a paltry 1451 
feet in height!) 

However, the most ambitious aspect of 
the plan is the construction schedule. 
The builder, Broad Sustainable Building, 
will use advanced prefabricated modular 
technology that will allow the company 
to complete construction of the project 
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For us, one of the main events in 2012 
was the merger between RABQSA 
and iNARTE, involving the reloca-

tion of the iNARTE offices from North 
Carolina to Milwaukee. Happily that was 
accomplished with a minimum of disrup-
tion, and as the dust settles we start 2013 
having all operational processes integrated 
into our system. Now we are poised to uti-
lize our full resources to implement a few 
improvements and introduce new certifi-
cation products as needed. 

Under RABQSA management the 
following activities we have already been 
initiated for the continuing improvement 
of existing programs and the successful 
introduction of new certification products:

•	 Introduction of a new Certification 
for Wireless Device Certification 
Professionals, (WDCP).

•	 Performed a cut score analysis for the 
WDCP examinations.

•	 Progressed work to introduce a 
Certificate for Spectrum Management 
by July 2013

•	 Coordinated a continuing review of 
ESD questions pools with the ESD 
Association

•	 Started work on a Job Analysis Survey 
for all practitioners working in ESD 
Control areas.

•	 Prepared and distributed a Job Analysis 
Survey to practitioners within the 

Product Safety Engineering community 
to assist in improvements to the PSE 
Certification program.

•	 Performed an analysis of answers from 
candidates taking earlier examinations 
for the EMC Design Engineer 
certification in order to improve future 
examination designs.

Next on the agenda are the following 
initiatives:

•	 Major changes to the candidate new 
question requirements

•	 Changes to the examination questions 
and question pools for Product Safety 
certification.

THE NEW QUESTION 
REQUIREMENT

Improving all 
examination 
question pools and 
maintaining currency 
and credibility 
of questions is 
critically important 
to maintaining 
certification value. 
It has been our 
practice to ask all new 
candidates to write 
questions as a part 
of the certification 
process. The quality of 

iNARTE Informer
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New Question Requirements
BY BRIAN LAWRENCE

The RABQSA/iNARTE team in Milwaukee wishes you all a happy 
and certifiable new year.

these candidate questions is judged as part 
of the application review process. 

For EMC, ESD and Product Safety 
certification, we have asked for ten (10) 
new questions from each candidate. 
While many candidates take this request 
very seriously, we have also received 
many questions that are not of a standard 
suitable for use in a future certification 
examination. We also get many questions 
that are almost duplicates of others and 
many that are simply plagiarized from 
standards or from popular technical 
books and papers, in other words not 
original and not based upon any personal 
experiences or problems that the candidate 
may have encountered. Given the years 
of work experience that we require for 
certification, one would think that there 
would be ample situations from which 
questions could be formulated. But maybe 
we are asking for too much.

In the future, we have decided to 
ask for just three (3) questions from 
each candidate. However, these three 
questions will be subject to serious 
scrutiny. An initial question review will 
be conducted internally by a professional 
psychometrician. Questions that are 
accepted internally will then be passed to 
our external panel of experts for technical 
evaluation. The rejection of any one 
of the three questions at either level of 
scrutiny will require candidates to submit 
clarifications, changes, or replacements.

By the end of January, we will have 
prepared an on line instruction course 

From the left: Patricia, Presley, Sal, Mary, Monique and Patty
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for candidates to access before writing 
questions. Adhering to the principles 
shown in this course should result good 
questions being submitted and accepted 
at the internal review. In general a good 
question will conform to the following 
guidelines:

•	 Clearly written using good grammar 
and avoiding any confusing 
interpretations

•	 Avoiding the use of negatives, such as 
which of these answers is NOT correct

•	 Four or five answers are to be provided, 
only one of which is clearly correct

•	 Incorrect answers should be plausibly, 
not confusing and clearly incorrect

•	 “Yes or No”, and “True or False” answer 
choices will not be accepted

•	 “All of the above”, or “None of the above” 
answer choices will not be accepted

Good questions that meet these 
requirements will go forward for technical 
review, where our committee will be 
looking for:

•	 Originality

•	 Technical Accuracy

•	 Depiction of current technology

•	 Inclusive of clear calculations or 
references that can be easily accessed to 
check answers

•	 Requiring a cognitive ability that is 
appropriate for the level of the certificate 
for which the writer is applying.

Look for the link to our question writing 
course in the February iNARTE Informer 
article.

CHANGES TO PRODUCT 
SAFETY QUESTION POOLS

It is worth repeating the point that were 
made in our November article with 
regard to Product Safety Engineering 
certification. Given the importance of 
product safety, why are there so few people 
seeking credentialing in these disciplines? 
Maybe, the subject matter in the body 
of knowledge from which we derive our 
examination questions is not appropriate 
for today’s product safety community. 

Whatever the issues are that have caused 
this certification to lose popularity in 
recent years, BUT TO DO SO WE NEED 
YOUR HELP.

A JOB ANALYSIS SURVEY form was 
handed to every attendee at the IEEE PSES 
2012 in November. Of the almost 200 
attendees, we have received 17 responses 
only. A link to this survey on line has 
been published here and on the iNARTE 
web site for several weeks, and that has 
resulted in another 20 or so responses. All 
in all, this is a very small representation 
given the many hundreds of practitioners 
in these disciplines. So please help us to 
change our certification product to create 
something of greater value to you and the 
community and oif greater significance to 
your employer. 

Go to https://www.surveymonkey.com/s/
Y8WLFV7 or click on the link at the  
top of the iNARTE home page at  
http://www.narte.org.

Completing this survey is critical 
to maintaining and improving the 
significance of this certification. 
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QUESTION OF THE MONTH
Last time we asked a question from the Product Safety pool:

Choose one of the following parts that is permitted to be in contact with a 
test finger in the accessibility test.

A) An uninsulated part of an ELV circuit.
B) An uninsulated part of an TNV circuit.
C) An uninsulated part of a limited-current circuit.
D) Any parts separated by functional insulation or basic insulation.

The correct answer is C: – A part is considered not hazardous when it 
complies with the requirements of limited-current circuit in Clause 2.4, even 
if it carries a hazardous voltage.

This month’s question, also from the Product Safety pool, is:

Which of the following MIL-STD-882C defined severity groups is correctly 
stated? 

A) Catastrophic, Critical, Marginal, Impossible
B) Catastrophic, Safety-Critical, Marginal, Negotiable
C) Super-Catastrophic, Critical, Marginal, Remote
D) Critical, Negligible, Catastrophic, Marginal 

(the author)
BRIAN LAWRENCE 
began his career in 
electromagnetics at Plessey 
Research Labs, designing 
“Stealth” materials for the 
British armed services. In 
1973 he moved to the USA 
and established a new 
manufacturing plant for Plessey to provide 
these materials to the US Navy. In 1980 
he joined the “Rayproof” organization to 
develop an RF Anechoic Test Chamber 
product line. As a result of acquisitions, 
Rayproof merged into Lindgren RF 
Enclosures, and later into ETS-Lindgren. 
Following a career spanning more than 40 
years in the electromagnetic compatibility 
field, Brian retired as Managing Director 
of ETS-Lindgren UK in 2006. Later that 
year he assumed the position of Executive 
Director for the National Association of 
Radio and Telecommunications Engineers, 
NARTE. Now renamed iNARTE, the 
Association has expanded its operations 
and is today an affiliate of RABQSA under 
the overall banner of the American Society 
for Quality, ASQ.
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Breakdown
Electrical breakdown is not always associated with high voltage.

BY NIELS JONASSEN, sponsored by the ESD Association

It is often assumed that an electrical breakdown, be it in a gas, 
liquid, or solid dielectric, is caused by a high voltage. It is possible 
to have a very high voltage without having a breakdown, and to 
create a breakdown at rather modest voltage levels; furthermore, 
the most common discharges (i.e., those involving insulators) 
cannot be associated with a voltage at all.

INTRODUCTION

Associate Professor Neils Jonassen 
authored a bi-monthly static column 
that appeared in Compliance 
Engineering Magazine. The series 
explored charging, ionization, 
explosions, and other ESD related 
topics. The ESD Association, working 
with In Compliance Magazine is re-
publishing this series as the articles 
offer timeless insight into the field of 
electrostatics.

Professor Jonassen was a member of 
the ESD Association from 1983-2006. 
He received the ESD Association 
Outstanding Contribution Award in 
1989 and authored technical papers, 
books and technical reports. He is 
remembered for his contributions to 
the understanding of Electrostatic 
control, and in his memory we reprise 
“Mr. Static”.

~ The ESD Association

Reprinted with permission from:  
Compliance Engineering Magazine,  
Mr. Static Column  
Copyright © UBM Cannon

energy of both ions and electrons is 
far too low for a thermal collision to 
result in an electron being knocked 
off an air molecule (i.e., ionization). 
However, if an electric field exists in 
the gas, the charged particles would be 
accelerated in the field and gain extra 
kinetic energy. If a particle with charge 
q is moved a distance Dx by a field with 
the strength E, the particle gains an 
increase in its kinetic energy equal to

DWkin = q	• E	• Dx,  (1) 

provided that the particle does not 
collide with other particles over the 
distance Dx. 

Because an electron and a negative air 
ion both carry an elementary charge 
e, they will gain the same increase in 
energy if they travel the same distance. 
However, because of the difference in 
size, the electron is able to travel much 
farther between collisions with other 
particles than is the ion. The mean 
distance traveled between collisions is 
called the mean free path. 

BREAKDOWN FIELD 
STRENGTH AND 
BREAKDOWN VOLTAGE 

Figure 1 shows an electron with the 
mean free path le and a negative 
ion with the mean free path li in a 
homogeneous electric field E.

The maximum energy DWmax,e that can 
be reached by an electron is thus

A breakdown is the result of a 
substantial increase in the 
concentration of mobile charge 

carriers in the medium considered. 
This increase is usually caused by the 
effect of an electric field on the already 
existing carriers. In atmospheric air, 
these charge carriers are atmospheric 
ions and a few free electrons from 
natural radioactive decay.

Air ions are molecular clusters 
consisting mostly of water molecules 
around a singly charged oxygen or 
nitrogen molecule. In positive air ions, 
the charged molecule may be either 
oxygen or nitrogen, and there 
may be 12–15 attached water 
molecules. In negative air 
ions, the charged molecule is 
oxygen, and there may be 8–12 
attached water molecules.1

Both ions and free electrons 
participate in the random 
thermal movement of the 
molecules. It should be 
stressed that the thermal Figure 1: Mean free paths (not to scale) of an 

electron and a negative air ion.

http://www.incompliancemag.com
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DWmax,e	=	e	•	E	• le.  (2) 

The corresponding energy for an ion is 

DWmax,i	=	e	• E	•	li.  (3) 

It takes an energy Wion to ionize an air 
molecule (i.e., to knock off an electron, 
eventually creating a pair of positive 
and negative air ions). Because the 
mean free paths (in atmospheric air 
and at atmospheric pressure) of an 
electron and an ion are le ≈ 10–5 m and 
li ≈10–7 m, respectively, an electron 
is able to reach this energy at a field 
strength (the breakdown field strength 
Eb) that is approximately 100 times 
lower than would be the case for an ion. 
Eb is thus given by 

Wion	=	e	•	Eb •	le.  (4) 

Because Wion ≈	5	•	10
–18 J (or ≈ 30 eV) 

for atmospheric air, we find from 
Equation 4

 
(5)

CONDUCTORS

The result of Equation 5 is valid only 
for a homogeneous field, such as may 
be established between two parallel 
electrodes (see Figure 2). The field 
strength E in the space between the 
electrodes is 

 
(6)

where V is the voltage difference and d 
the distance between the electrodes. 

The breakdown voltage is defined by 

Vb = Eb •	d,  (7) 

the voltage difference it takes to 
establish the breakdown field strength 
between the electrodes and cause 
a discharge, in this case, a spark. 

Assuming that d	=	3	cm	=	3	•	10–2 m, 
then the breakdown voltage is 

Vb = Eb •	d	=	3	•	10
6 •	3	•	10–2 = 90,000 V. 

If the field is not homogeneous, the 
conditions become more complicated. 
Figure 3 shows a situation similar to 
the one in Figure 2, except that one 
electrode is a small sphere, instead of a 
plane. 

The different geometry results in higher 
breakdown field strength and lower 
breakdown voltage. The 
figure shows that the field 
strength has its maximum 
at the front of the small 
electrode; consequently, 
this is where a discharge 
may start. 

Let us assume that a field 
strength	of	3	•	106	V	•	m–1 
has been established at 
the tip of the electrode. 
This field strength would 
start a discharge in a 
homogeneous field (see 
Figure 2) because an 
electron would gain the 
critical energy Wion over 
its mean free path (see 
Equation 4). 

However, the field in 
Figure 3 decreases rapidly 
as you move away from 
the electrode, even over 
the short distance of the 
mean free path, and an 
electron cannot gain 
enough energy to ionize. 

Therefore, we get a 
breakdown field strength 
Eb,sphere	>	3	•	10

6	V	•	m–1. 
The actual value of Eb 
depends on the radius of 
curvature and shape of 
the electrode, but not in a 
simple way. 

Although the breakdown field strength 
is higher in an inhomogeneous field, 
the actual maximum field strength 
caused by a given voltage is also higher. 

If the linear dimensions of the ground-
ed conductor in Figure 3 are much 
greater than the distance d and the ra-
dius r of the sphere, then the maximum 
field strength at the front of the sphere, 
Emax, can be approximated by 

 
(8)
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Figure 2: Homogeneous field between plane electrodes. 

Figure 3: Inhomogeneous field from nonplanar electrode.
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If we let Emax be the breakdown field 
strength Eb, the breakdown voltage can 
be written as

 
(9)

Equation 9 suggests that the breakdown 
voltage for a spherical electrode 
approaches a maximum value of 

Vb,max = r	•	Eb  (10) 

for increasing distances d, and that  
95% of this value is reached at a 
distance d	=	10	•	r. 

Figure 4 shows the breakdown voltage 
Vb for parallel electrodes (calculated 
from Equation 7) and for a 1-mm 
sphere (calculated from Equation 9). 
In the case of the sphere, the voltage is 
normalized relative to the maximum 
value of r	•	Eb. 

In developing Equation 8, the influence 
on the field of the connections to a 
voltage supply has not been included. 
This necessary simplification can also 
be deduced from Equation 10, which 
many readers will recognize as the 
relationship between the potential 
and the surface field strength of a 
conductive sphere located far away 
from other conductors. 

The question of absolute values for the 
breakdown field strength as a function 
of electrode dimensions has received 
little attention in recent years. The latest 
reference I have been able to find is in 
Handbuch der Physik, which gives 

 
(11)

as the breakdown field 
strength for a sphere with 
radius r measured in meters.2 
As r approaches infinity, Eb 
approaches	3	•	106	V	•	m–1, 
the breakdown field strength 
for plane electrodes. There is 
a corresponding formula for 
wires with radius r, in which the 
numerator 18 is replaced by 9. 

Figure 5 shows the breakdown 
field strength Eb calculated 
from Equation 11, and the 
corresponding breakdown 
voltage Vb calculated from 
Equation 10. 

To investigate the validity 
of Equations 10 and 11, the 
following experiment was 
performed. A pointed electrode 
with a well-defined radius of 
curvature was placed above 
a metallic plane connected 
to ground through a suitable 
current meter, at a distance of 
10–20 times the electrode›s 
radius. The voltage of the 
electrode was raised until a 
corona current to the plane 
could be measured. The voltage 
at which this happens is the 
breakdown voltage for the radius 
in question. This measurement 
was performed with electrodes 
with radii from 0.25 to 5 mm, 
and the results are shown in 
Figure 5 as the experimental 
points. 

For a 0.5-mm electrode, the 
breakdown voltage appears to 
be about 5.5 kV at a distance 
of 1 cm, as compared with the 
30-kV breakdown voltage for 
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Figure 4: Breakdown voltage Vb for spherical and 
parallel-plane electrodes.

Figure 5: Breakdown field strength and voltage for 
spherical electrodes. 

When a discharge happens between parallel electrodes, the breakdown field strength is,  
in principle, exceeded at all points. The discharge may therefore start anywhere the odd 
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plane electrodes at the same distance. 
The much lower breakdown voltage at 
a spherical electrode, as compared with 
the parallel electrodes, is not the only 
difference between the two situations. 

When a discharge happens between 
parallel electrodes, the breakdown field 
strength is, in principle, exceeded at 
all points. The discharge may therefore 
start anywhere the odd electron 
happens to appear, and the ionization 
takes place along a path connecting the 

two electrodes. This is what constitutes 
a spark. 

In the case of a spherical (or otherwise 
pointed) electrode, the breakdown field 
strength is exceeded only in a small 
volume in front of the electrode, and 
ions are formed only in this region. If 
the electrode is positive, the positive 
ions outside the ionization region will 
move away from the positive electrode 
without multiplying, and the negative 
ions will move toward the electrode, 

where they will be neutralized. This 
process constitutes a corona discharge. 

According to Equation 7, we would 
expect to get a spark discharge between 
plane electrodes at a distance d, as long 
as the voltage difference V fulfills the 
condition V ≥ Eb •	d, where d is the 
distance between the electrodes, and 
Eb is the breakdown field strength for 
plane electrodes. In atmospheric air at 
1 atm, Eb	=	3	•	10

6	V	•	m–1. Therefore, 
at a distance of 0.1 mm = 10–4 m, 

M
R. Static

Let Panashield help you with your 
EMC facility project. 

Our experienced personnel  
will provide technical support  

to guide you through  
design, supply and certification.

P3 RF Sliding Doors

Turnkey Services

Facility

Relocations/Upgrades

Antenna 
Measurement Systems

Tel: 203.866.5888      Fax: 203.866.6162   
help@panashield.com

www.panashield.com
www.panashield.co.uk

Facility Solutions
For Global EMC

EMC Chambers

RF Shielded Enclosures

Military Test Chambers

Avionics Test Chambers

Free Space Chambers

Reverberation Chambers

electron happens to appear, and the ionization takes place along a path connecting the two 
electrodes. This is what constitutes a spark. 

http://www.incompliancemag.com
mailto:help@panashield.com
http://www.panashield.com
http://www.panashield.co.uk


20       In Compliance      January 2013      www.incompliancemag.com

breakdown should happen at V	=	3	•	
106 •	10–4 = 300 V. However, this is not 
so (see Figure 6). 

Figure 6, known as Paschen›s curve, 
shows the breakdown voltage for 
plane electrodes in atmospheric air 
as a function of the product of the 
atmospheric pressure and the electrode 
distance. The product is given in units 
of	mmHg	•	cm.	Given	a	pressure	of	
1 atm (760 mmHg) and an electrode 
distance of 0.1 cm, we find at an 
abscissa	of	76	mmHg	•	cm	a	breakdown	
voltage of 3000 V, corresponding to the 
breakdown	field	strength	of	3	•	106	V	•	
m–1 for plane electrodes. 

The curve also shows that there is a 
minimum breakdown voltage of about 
330–340 V, corresponding at 1 atm to a 
distance of 5–6 µm and a field strength 
of	approximately	6	•	107	V	•	m–1. It 
means that it is not possible to get a 
discharge between parallel electrodes at 
a voltage less than approximately 300 V. 

What happens if the electrodes are not 
planar? Is it possible to get a corona 
discharge at, say, 300 V? 

Combining Equations 10 and 11 to 
solve for r, we find that a breakdown 
voltage of 300 V would correspond 
approximately to an electrode radius 
of 3 µm. However, the relationship in 
Equation 10 is, at best, semiempirical 

and was definitely never tested at 
such small dimensions. It is therefore 
still unknown whether a version 
of Paschen’s law would apply to 
nonparallel electrodes. 

INSULATORS 

In most, at least unwanted, discharges, 
insulative materials are involved. And 
certainly, breakdown may happen in 
fields from charged insulators. How-
ever, most of the rules and concepts 
outlined previously for conductors are 
not applicable to insulators. 

Although discharges in the field 
between oppositely charged insulators 
are possible, there is no simple way in 
which such events may be predicted. 
The most common discharge in which 
insulators are involved happens in the 
field between a charged insulator and a 
grounded conductor. 

Figure 7 shows a uniformly charged 
free insulative disc. A grounded 
conductor is placed parallel to the 
insulator at a distance d. If the charge 
density on the disc is s, the field 
strength is

 
(12)

where eo is the permittivity of air (8.85 
•	10–12	F	•	m–1).

Assuming that s	=	2	•	10–5	C	•	m–2, 
then the field strength would be 
approximately	2.3	•	106	V	•	m–1, that 
is, not very far from the breakdown 
field strength for a homogeneous field. 
Therefore, there is a risk of a discharge 
of some kind—not a spark, but 
probably a brush discharge, which will 
quench itself while the charge on the 
insulator is being (partly) neutralized. 

The possibility or risk of getting 
a discharge can be evaluated by 
measuring the field strength at the site 
of the grounded conductor. At this 
point, some readers might say, “Why 
not just measure the surface potential 
of the insulator?” Well, let us analyze 
the situation. If the distance d = 1 cm 
= 10–2 m, then the surface potential of 
the insulator is Vs = 10–2 •	2.3	•	106 = 
23,000 V. 

If this sounds like a dangerously high 
voltage, just decrease the distance to 
1 mm, and the voltage goes down to 
2300 V. The risk for a discharge has not 
changed, because the field strength is 
still the same. 

The surface potential provides 
information about the risk of discharge 
only if it is used to calculate the field 
strength. For that same reason, the 
lower value of 300 V of Paschen’s curve 
cannot be applied to insulators. 
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Figure 7: Homogeneous field from charged insulator. Figure 6: Paschen’s curve.
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Figure 8 shows a common situation 
in which discharges are caused by 
a charged insulator. A grounded 
conductor, in this case a small sphere, is 
brought into the proximity of a charged 
insulator that may or may not be 
uniformly charged. In all cases, the field 
will be strongly inhomogeneous. The 
situation looks at first sight very similar 
to the one in Figure 3, showing a sphere 
at a positive voltage near a grounded 
plane conductor. However, the 
conditions are very different between 
the two cases. 

In the case of Figure 3, with two 
conductors facing each other, the 
distribution of the field is given when 
the geometry is given, and it may be 
possible to define a breakdown field 
strength and a breakdown voltage that 
can be compared with the voltage of the 
electrode. 

In the situation in Figure 8, it may be 
possible to calculate the breakdown 
field strength (using Equation 11, in 
case of a sphere) at the face of the 
electrode and compare it with the field 
measured at the site of the grounded 
electrode. The magnitude of this field, 
however, can be achieved by an infinity 
of charge distributions on the insulator, 
and it cannot be related to or deduced 
from any surface potential measured in 
front of the insulator. 

CONCLUSION 

Electrical breakdown in air is caused 
by electrons being accelerated in a 
sufficiently strong field. For electrodes 
with given dimensions, it is possible 
to define the critical field strength, the 
so-called breakdown field strength, 
and, in the case of two conductors, a 
corresponding breakdown voltage. 

In the case of 
discharges caused 
by charged 
insulators to 
a grounded 
conductor, the 
condition for 
a discharge is 
determined by 
the field strength 
at the face of the 
conductor, and the 
same breakdown 
field strength 
applies here as 
in the case of 
two conductors. 
The risk of a 
discharge from an 
insulator cannot 
be evaluated by the 
measurement of a 
surface potential. 
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Figure 8: Inhomogeneous field from a charged insulator.
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Guards. Switches. Light curtains. 
As an engineering professional, 
you’re familiar with how 

important these safety mechanisms are 
in protecting workers from accidents 
and injuries that could have been 
prevented. But just as important as 
the guard itself, when it comes to 

improving safety and reducing liability, 
is another type of safety device: 
your safety labels. Guard, switch, 
and light curtain labels are critical 
communication tools because they can 
reinforce your intended safe operation 
criteria that guards must be in place 
during operation of the equipment.

    

 

Figure 1: “Do Not Operate with Guards Removed/Gears Beneath” safety symbol (at left) and a best practice safety label designed to warn 
against operating machinery without the proper guard in place (at right). (Label design ©Clarion Safety Systems.)

Guarding Labels
BY GEOFFREY PECKHAM

In this column, we’ll explore the importance of guards on products 
and machinery, and the best practices to be considered when it 
comes to labeling to improve safety and reduce liability.

First, let’s take a step back and look at 
the significance of guarding. When 
it comes to product design and 
machinery safety, if you’re not able to 
eliminate the risk through design, you 
guard against it. Yet, guarding is not 
failsafe; guards and covers get removed, 
interlocks get circumvented, doors are 
left open, programmable controllers 
have their software modified. The 
results can be devastating.

Communicating risk becomes the last 
line of defense. This is where safety 
labels are key. Guard labels remind 
people that safety is a critical issue. 
Guard labels are typically placed on and 
inside of doors, on or inside of panels, 
next to on/off switches and underneath 
guards. As such, they are able to 
reinforce training and serve as a final 
reinforcement of the importance of the 
safety devices you have installed on 
your products or in your facilities.

When it comes to the proper format 
and design of your guarding labels 
(see Figure 1), many of the general 
principles contained in the current 
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best practices in safety labeling become 
important: using the ANSI Z535 
standards as a guide to formatting, 
explaining both what the hazard is and 
how to avoid it, being clear and concise 
in your messaging, and using quality 
materials in the label’s manufacture 
to meet the durability requirements 
for the label’s intended environment 
of use. Adding to this, there are 
several specific areas that should be 
carefully considered in order to best 
communicate your safety information:

•	 Location: Guard labels need to be 
noticed so they need to be placed 
where the operator interacts with 
the machine. This is the right place 
because the label serves as a final 
reminder at the point of potential 
interaction with the hazard. Viewers 
now better understand the potential 
hazards of operating a piece of 
equipment without guards in place 
and proper procedures related to 
maintenance. The primary point 
of these labels is also to emphasize 
the necessity of making sure that all 
guards and safety devices are restored 
and operational.

•	 Repetition: As we explored in the 
December 2012 column, safety 
labels can work as a “system” to 
reinforce each other and convey 
important safety information.  This 
is a key concept in guarding labels, 
which work together with the 
other safety labels on the machine 
to reinforce and remind people of 
potential hazards. As an example, 
“underguard” safety labels (ie., with 
a word message such as “Stay clear! 
If you can read this sign, a guard 
has been removed”) are usually 
used in tandem with other labels 
that are placed on the exterior of 
equipment that warn about the 
specific hazard, such as a crush 
hazard or entanglement hazard. The 
“underguard” message is especially 
critical if the hazard-specific label is 
not visible, which could occur if it 
was placed on a guard or cover that 
has been removed.

•	 Graphical symbols: Symbols, such 
as the prohibition symbol or symbols 
to represent “do not touch” or “do 
not enter” should be used when 
applicable. Keep in mind, though, 
that there will be some cases when 
pictorializing the hazard may not be 
practical because so many different 
potential hazards exist behind a 
guard, door, or cover. For example, 
to communicate potential hazards 
related to a limit switch, rather 
than showing a graphical symbol, 
it may be most effective to place a 
label beside the switch with a word 
message only, such as “Do not bypass 
or interfere with this limit switch.” 

Designing effective guarding labels 
can be a complex task. But the best 
practices described above are your 

guide to developing labeling that helps 
to prevent injuries and save lives. 

For more information about safety signs 
and symbols, visit www.clarionsafety.com.
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As engineers we are accustomed 
to taking control of our envi-
ronment. To test a hypothesis 

we change one variable and then, after 
experimenting and understanding 
each influence of this singularity on 
our design/product, we introduce an-
other variable. Gradually we build up a 
tapestry of causes and effects until we 
have characterized our “baby”. We can 

predict and foretell its behavior and 
what is necessary to make it work in a 
required way. The real world is seldom 
so considerate. We have little or no con-
trol over constantly changing environ-
mental, social and physical variables, 
so we must adapt as we consider many 
changing scenarios to understand the 
parameters that will shape and drive the 
sequence of our evolution.

Engineering Our Future: 
A View of Changes  
Facing Engineers

In this multi-part series, Gregg Kervill applies scientific methods 
to the practical realities of our existence. He analyzes America’s 
place in the world and takes us on a journey through history to 
find solutions to problems we have faced many time before.  In 
his quest to identify the problems and solutions facing the US 
(and countries facing similar economic delinquency), Gregg 
takes no prisoners and is not averse to killing the odd sacred 
cow.  He is a firm supporter of Isaac Asimov’s belief that: 
“Anti-intellectualism has been a constant thread winding its 
way through our political and cultural life, nurtured by the false 
notion that democracy means that ‘my ignorance is just as good 
as your knowledge’.’”

BY GREGG KERVILL
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In this article, we consider economic 
patterns including the retirement 
of experts and resultant loss of core 
knowledge, changing education 
requirements of an evolving world, and 
global economy realities that shape 
employment. These considerations lead 
to the questions:

•	 Where does the US rank in the 
world? 

•	 How do we resolve our economic and 
national debt? 

•	 What will be the nature of jobs and 
employment in the future? 

•	 How will our education systems 
change? 

•	 How will employment and 
recruitment policy change”?

•	 What will be the role of 
entrepreneurs and small business in 
the next 10 years?

divorce ourselves from contemporary 
politics and everyday noise as we 
examine past trends to determine what 
parallels may influence our social and 
business future. In so doing, we will 
be able to understand what steps can 
be taken to ensure we come out on the 
right side of history. By focusing on the 
underlying factors that cause ideas and 
technology to spread, we will see how 
different factions of society have been 
able to capitalize on those technologies.

Back to Our Future
We are turning our time travel clock 
back before 1861 and the US Civil War, 
before 1762 and the French Revolution, 
before 1460 and the Wars of the Roses, 
before the Crusades, the ancient Civil 
Wars of Rome, and even before the 
first recorded conflict, a war between 
Iran and Iraq in 2,700 BC. At that time, 
just as now, mankind was a gregarious 
animal living in groups while trading 
goods and services with other groups. 
Within these groups were leaders, hunt-
ers, healers, elders, weapon makers/
forgers, makers of clothing and every-
thing else a nomadic existence required.

It has been said that “...unless we study history 

we shall be forever doomed to repeat it…” 

Yet found here in these somber words is a positive twist; 

we can foresee our future in our history.

We are turning our time travel clock back even before the 

first recorded conflict, a war between Iran and Iraq in 2,700 

BC. At that time, just as now, mankind was a gregarious 

animal living in groups while trading goods and services 

with other groups.

LINKING OUR HISTORY TO 
OUR FUTURE

It has been said that “...unless we study 
history we shall be forever doomed 
to repeat it…” Yet found here in these 
somber words is a positive twist; we can 
foresee our future in our history.
 
Trends and Patterns
By studying history, we can find pat-
terns that shaped our past. Understand-
ing these patterns gives us the ability to 
predict future trends and thus influence 
and prepare for our future. In fact, 
can we not analytically deduce a valid 
statistical assessment of our history 
(psychohistory) from the patterns of 
societal development and collapse1? 

Such a study of history may be more 
fiction than science, but much science 
fiction has become science fact, so 
join me in taking a leap of faith and a 
step back into the past. Consider the 
concept of applying a statistical analysis 
to social behavior. First we must 

1  Psychohistory , postulated in “The Foundation 
Trilogy” by Isaac Asimov, is a fictional branch 
of science that used elements of mathematics, 
history and sociology to help predict human 
behavior over long periods of time.. “It is the 
invariable lesson to humanity that distance in 
time and in space … lends focus. It is not recorded, 
incidentally, that the lesson has ever  
been permanently learned.”
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As settlements formed, trade 
flourished. This trade was not only 
internal, but also between settlements 
as well as with nomadic groups and 
individuals. As undoubtedly happened 
before, conflicts arose, usually over 
food, land, goods, and, of course, 
revenge. The new factor was the ability 
to store large quantities of surplus 
food (grain). Then as now, the stated 
purpose of this large-scale food storage 
was to provide for the coming winter 
and insure against potential famine. 
But this excess storage also allows for 
increased leverage in trading for other 
goods. However, in times of hardship, 
the system of trade supported by stored 
commodities breaks down, ultimately 
with an outcome of either civil or 
external war. 

It is important to consider that wealth-
generation was not the original 
objective of trade. Initially, trade was 
imperative to a group’s survival and 
to the survival of individuals within 
the group. The lesson from this initial 
objective of trade is that fair trade 
helps everyone. The concept of fair 
trade is that, as wealth flows to and 
from trading countries, it permeates 
all levels of society in all regions of 
the world. But even in our brief, pre-
Mesopotamian utopia, it was not long 
before trade was used as a weapon. 

Those first land-grabs of ancient Persia, 
Nubia and Sumeria culminated in the 
colonization by empires in the 19th 
and 20th centuries. Whereas many 
indigenous cultures have not conceived 
of land as ownable and unavailable to 
some, economically “advanced” nations 
have grown rich from slavery and the 
exploitation of resources. What we 
are faced with now is the inevitable 
problem of cleaning up a mess 
engendered by unresolved inequity, 
dwindling resources, and excessive 
waste.

Most significant to notice in our 
passage through time is that wherever 
there has been perceived imbalance, 
there has also been violence. The 
wars that are our signposts through 
history are in equal parts for the 
aggressive taking of land or property 
and the backlash of civil revolt. 
Writings from the prelude to any of 
the wars referenced earlier support this 
inevitable result of gross inequality 
of the distribution of wealth. But 
there is an ironic result of our current 
globalization of both trade and 
information. Some countries, once 
abused by 
richer nations, 
have learned 
from their 
experiences 

and become masterful in the 
techniques once used against them. 

Societal Changes through 
Innovation
Although feudalism, capitalism and 
entrepreneurship are vastly different 
in practice and their impact on the 
community differed greatly, they shared 
one outcome - employment.

Under the feudal system, population 
growth was gradual and life was strenu-
ous if not austere. Still, by tbe 1300s, 
the population of the UK had risen to 
6 million. The Little Ice Age (1560 to 
1660) devastated European and North 
American settlements, decimating the 
population. Some estimates claim a 
mortality rate of more than 30%. Harsh 
conditions and a compromised food 
supply left the remaining population 
with reduced resistance to infection  
by the Black Death and other diseases. 
After the Little Ice Age and plague  
reduced the population by almost  
2 million in so short a space of time, it 
took only 150 years, until 1750, for the 
population to rise again to 6 million. 

Although feudalism, capitalism and 

entrepreneurship are vastly different in 

practice and their impact on the community 

differed greatly, they shared one outcome: 

employment.

It is important to consider that wealth-generation was not the original objective of trade. 
Initially, trade was imperative to a group’s survival and to the survival of individuals 
within the group.
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This marked change in population 
growth indicated some new influence. 
In Europe, the Agricultural Revolution 
expanded, making inventions like the 
plough and water pumps (critical to 
recovery of the UK fenlands) more 
widely available. Improved farming 
methods, including crop rotation (as 
promoted by “Turnip” Townshend) and 
hedgerow-enclosing fields, increased 
food production from existing 
farmland.

Notice that technology led to increased 
efficiency in agriculture. Increased 

efficiency in farming methods led 
by stronger local management, plus 
greater food production through crop 
rotation, made more food available 
to keep pace with an increasing 
population. Agricultural output had 
grown to match the UK population of 
about 17 million in 1850. Increased 
efficiency eventually led to a reduction 
in the number of laborers necessary. 
By 1850, many laborers were being 
evicted from land they had previously 
farmed. This surplus reserve of cheap 
(unemployed) labor helped kick-start 
the British Industrial Revolution. 

Technological innovation created a 
bridge from feudalism to capitalism 
and entrepreneurship.

Technology and Economic 
Division
This was a bad time for the individual, 
whether he or she had left the fields 
for fame and fortune or merely 
to survive. Overpopulation and 
overcrowding were rife, with entire 
families (plus their animals) sharing 
a single basement room. Wages 
were suppressed as large numbers of 

Technology led to increased efficiency in agriculture. Increased efficiency in farming 
methods led by stronger local management, plus greater food production through crop 
rotation, made more food available to keep pace with an increasing population. 
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displaced agriculture laborers grappled 
for poorly paid industrial jobs. Such 
jobs provided subsistence only, without 
the opportunity for saving that would 
allow for a return to the farms, families 
and friends they had left behind. In 
this highly competitive economic 
environment, businessmen, inventors 
and innovators also fought fierce 
campaigns for survival.

For example, as the early UK transport 
system of canals was replaced by 
railway lines, many rival (duplicate) 
railway tracks began to spring up 
between towns and cities. Rail war 
broke out. The rival railway lines 
stole sections of track from each 
other, attacked the staff of their 
rivals to drive them away, and even 
extended to forcing passengers to use 
a particular rail provider. Competition 
and duplication eventually waned, 
and fortunes were lost. As surviving 
companies gained economic stature, 
they began to standardize track gauge. 
Eventually, non-standard trains had 
no tracks on which to run. Increased 
economic strength led to greater 
availability and control of technology, 
thus widening both the economic and 
technological divide.
 

What Lessons Can We Learn 
from This Period of History? 
•	 There are no safe jobs, businesses or 

positions.

•	 Every group, skill set, and person is 
subject to the same forces.

•	 Standardization may not be a 
driving force, but it can be a serious 
limitation on survival outcomes.

•	 Some groups will survive better, i.e., 
the Resourced (those with money, 
wealth or power), the Resourceful, the 
Leaders, and the Lucky.

•	 The Resourced, those with resources, 
have better options but will need to 
compete with their peers of lesser or 
greater power and wealth. They also 
need to use their resources wisely; 
remember the railways that failed? 
During that epoch there was a great 
redistribution of wealth as fortunes 
were squandered and lost.

•	 Few of us share the predispositions 
of the Lucky and the Resourced, so 
let’s look to the Leaders and the 
Resourceful for it is in them that 
we shall find ourselves and our 
colleagues.

•	 One impor-
tant lesson to 
take with us 

is that the Leaders (managers) and 
the Resourceful (inventors and engi-
neers) have characteristics that can 
be learned and taught. 

How Does This Help Us?
•	 Desirability has been the basis of our 

trade and economy. We naturally 
desire bigger, better and newer 
versions of what others have, so 
there is a continuous drive for new 
inventions and products. In other 
words, “bigger and better” sells.

•	 Trade within our community allows 
us to buy things we need but do not 
have (food, cars, televisions, houses, 
healthcare, etc.).

•	 The ability to trade is essential, but 
if one group begins to own all the 
wealth then the ability of the whole 
community changes. Members of 
that community will be unable to 
buy luxury items like cars, TV’s and 
houses. The result is that trade will be 
stifled; the whole system will break 
down. There are sound economic 
arguments for supporting the 
working and middle classes; without 
them trade will eventually cease.

As the early UK transport system of canals 

was replaced by railway lines, many rival 

(duplicate) railway tracks began to spring 

up between towns and cities. Rail war broke 

out. Competition and duplication eventually 

waned, and fortunes were lost.

Technological innovation created a bridge from feudalism to capitalism and 
entrepreneurship. In this highly competitive economic environment, businessmen, 
inventors and innovators fought fierce campaigns for survival.
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•	 In extreme conditions or 
when a paradigm changes, 
some traditional parts of 
an economy will die off. 
(Think about the people 
who dug canals). People 
earning their livelihood 
from an obsolete trade 
needed a financial safety 
net, not just to survive but 
to retrain for a new and 
useful occupation.

•	 Selling to poor economies 
tends to be stable, and have 
a low return on investment, 
whereas selling to rich 
economies makes it easier 
to yield larger returns, but 
there may also be a higher 
risk offset. However, if 
we are to support higher 
wages then this must be our 
market.

•	 On the other hand, a 
perceived imbalance can 
lead to other problems. Just 
refer back to the list of wars 
we chronicled in our earlier 
time travel.

•	 Innovation is our only 
escape from a slide into 
poverty. It is the only path 
to high employment and 
prosperity.

EXPORT VALUE AND 
PATENTS

We have become individually 
selfish in a “What’s in it for 
me?” society. We have lost 
sight of the value revered 
by Gandhi that “a nation’s 
greatness is measured by how 
it treats its weakest members”.

Don’t misunderstand me; 
I am not being accusative 
and this is not intended as a 
derogatory comment. I am 
simply making an observation 
about human behaviour in 
the past and in the present. I 

am making this observation 
because we must accept what 
drives us before we can go 
forward with an objective 
analysis. 

How Can We Measure 
Future Income?
So if profit and riches are what 
drive us, how can we create a 
measure of future income for 
each world leader? How can 
we compare or rank countries 
by future income? How 
can we do this while being 
inclusive, fair and sustainable, 
for history shows us that 
without perceived fairness our 
economic system will not be 
sustainable?

We could use history to 
predict gross domestic 
product (GDP), but if that 
was a valid methodology then 
everyone with an internet 
connection and printer would 
now be a millionaire. So we 
must be more inventive in 
our strategy for using our 
historic knowledge. We 
know that if our wealth is 
to be based on exporting 
and trade, that “desirable” 
products will be essential for 
our success. Understanding 
that desirability is vital for 
our prosperity is one key for 
our future. It will also create 
a measure that will predict 
future sales value of any 
country with a manufacturing 
economy. If new inventions 
and new ideas are to be the 
wealth generators, then the 
number of patent applications 
filed will be a measure of a 
country’s future sales.

Patents and Patent 
Applications
We have records of new 
patent applications and new 
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patents granted from across the world. 
Of these two statistics, the new patent 
application will be the better measure 
of new ideas. This is based on the 

simple logic that all patent applications 
include at least some new idea; and 
while all patents granted were also 
patent applications, not all patent 

applications become patents granted. 
(Of course, not all new ideas will result 
in new patent applications, but we have 
no measure for the ideas not acted 

upon.) Note also that patents 
granted will limit capitalization 
to just one company, whereas 
a new, nonpatented idea 
will be capitalized by many 
companies. So, the number of 
patent applications filed will be 
a measure of a country’s level of 
innovation and thus future sales.

Income “per Capita” As a 
Measure
Using the number of new patent 
applications as a measure of 
total wealth may be valid but 
to ask that familiar question, 
“What’s in it for me?” we need 
a different measure. Given 
human nature, future income per 
capita is a good measure. If we 
consider “trickle down wealth” 
for each person and compare 
our finding of number of new 
patent applications relative to 
national populations, we get to 
see how well we are succeeding 
on the world level (Figure 1, 
from Richard Florida article 
“The World’s Leading Nations for 
Innovation and Technology”2). In 
his article, Mr. Florida goes on 
to produce a global innovation 
map which proposes R&D 
budgets as a measure of future 
innovation. This is perhaps not as 
valid as considering new patent 
applications for two reasons. New 
patent filing is a measure nearer 
to the point of commercialization 
and the point where profit will be 
taken. Also, the same R&D dollar 
will purchase more R&D hours in 
India or South Korea than it will 
in the US or Germany. Hence we 
will stick to our measure of new 
patent applications.

2   http://www.theatlanticcities.
com/technology/2011/10/worlds-
leading-nations-innovation-and-
technology/224/ 

Figure 1: New patent applications by national population

Figure 2: Patent application adjusted for national debt and compared by national population

Figure 3: Patent applications per capita by national populations
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applications give an indication of future 
revenue, we cannot ignore national 
indebtedness. Just as when using a 
credit card account you must pay off 
your balance before your account goes 
into collection.

When we compute new patent 
applications (our future revenue) and 
factor in the national debt of each 
country, another picture emerges 
(Figure 2). Here we see that South 
Korea (normalized at 100%) is the new 
leader, China (62%) moves up to 2nd, 
and the US (5.4%) has slipped from 2nd 
to 7th place in the world.

These graphs forcefully illustrate how 
the US is held back by its debt and why 
it is so important for engineers to take a 
leading role in wealth generation. 

New Patent Applications per 
Capita - Normalized
There is another way to slice these 
figures. Patent applications per capita 
should give a crude measure of future 
wealth per person, but this curve is 
even more depressing with the US in 9th 
place and having only 7% the projected 
future earning of South Korea. 
(Figure 3).

WHAT CAN WE DO 
TO GENERATE MORE 
WEALTH?

In comparison with countries like 
France, which has not balanced3 a 
single budget since 1981 and whose 
public debt has risen to 22% of GDP, 
the US has not done so badly. But 
being contented by not being at the 
bottom of the class will not impress 
the electorate, in much the same way 
that a poor report card did not impress 
our parents. Being content and safe at 
the bottom of the class is not a strategy 
for improvement, nor does it present 
a pulpit from which we can lead the 
world.

GOING FORWARD AND 
THE NATIONAL DEBT

To resort to family economics again, 
what can we do when our expenses 
exceed our income? We can cut back 
and we look for better paying jobs. How 
do we find those better paying jobs but 
through innovation. 

3  The Economist 2012 November 17th

What About Our National Debt
Another factor we must not forget 
in our quest for future wealth is how 
much debt we have. Translating 
this to the family level with which 
we are all familiar, “Annual income 
twenty pounds, annual expenditure 
nineteen and six, result happiness. 
Annual income twenty pounds, 
annual expenditure twenty pound 
ought and six, result misery.” - Charles 
Dickens, David Copperfield. Until we 
have paid our mortgage, car payments, 
insurance, credit card interest plus 
some minimum payment, gas and food, 
etc., we do not have any surplus from 
which to buy luxury items. On a similar 
basis, we should make a calculation 
based on new patent applications/
nation debt because this will reflect the 
portion of our country’s wealth that we 
can spend on luxuries.

AND, THE RESULTS FOR 
THE TOP INDUSTRIALIZED 
COUNTRIES ARE ...

Establishing one measureable fact 
by which we can judge the future 
income of a country is not difficult 
when we consider that industrialized 
countries’ earnings rely on exporting, 
manufacturing, selling, and licensing 
new products. 

New Patent Applications - 
Normalized
As discussed above, new patent 
applications will provide a measure of 
a country’s innovation and ability to 
generate new products and ideas. In 
Figure 1, we see that the US is ranked 
second (80%), just behind Japan 
(100%), for the highest number of 
patent applications filed. Unfortunately 
this is not the whole story.

Patent Application per 
Nations Debt - Normalized
Just as some of our personal income 
is used to pay our bills, the GDP of a 
country will be reduced by factors like 
the national debt. So whereas patent 
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The brain stem also plays a 
role in the sleep cycle and 
consciousness in general: critical 

when understanding the engineering 
brain. A few billion brain cells away 
lie a left and a right seahorse-shaped 
hippocampus, that associate and sort 
short-term memories and prepare them 
for encoding into the frontal lobe where 
they are stored. Alzheimer’s disease is 
thought to first affect the hippocampus, 
which explains the slow erosion of 
memories in afflicted persons.

Examining the primordial primitive 
functioning of the human brain is 
useful to understand how learning 
occurs—especially when teaching the 
Engineering Brain.
Learning, which is really memory-
making, depends on a well-functioning 
brain stem—one needs to be 
breathing and conscious—and tuned 
up hippocampi. The processes of 
delivery of information and its solid 
imprinting into long-term memory 
require a constant re-think, especially 
in today’s world of many diversions and 
distractions. Tickling the hippocampus 

takes more than delivering the 
information and expecting it to stick, it 
requires stimulation. 

An effectively trained brain is one 
that can readily access information; 
how to achieve this is a question 
that philosophers, psychologists and 
neuroscientists have been puzzling over 
for years.

The question of making and storing 
memories begs the question: where 
are memories stored? Studies using 
functional magnetic resonance 
imaging (fMRI) techniques1 show a 
strong correlation between the age 
of a memory and the location of the 
memory in the brain. In these studies, 
an fMRI is used to detect brain activity 
when subjects are served a series of 
questions, framed to judge whether the 
information is stored in long- or short-
term memory. How a question is asked 
biases the response and the questions 
must be carefully crafted. This is 
because the question is first interpreted 

1 http://www.scientificamerican.com/ 
article.cfm?id=the-memory-trace

and encoded before the information 
can be retrieved. Context is everything. 
One asks: “What is pi(e)?” Hearing this 
simple question, an individual may 
respond with a well-known irrational 
number or a description of a tasty fruit-
filled dessert—depending on whose 
kitchen you might be standing in. 

These fMRI studies suggest that the 
fresher the memory, the more likely the 
hippocampus is involved in managing 
the information. The older the memory, 
the more likely the frontal cortex 
needs to be activated to retrieve the 
memory tucked in amongst complex 
arrangements of neural bonds.

To be effective in training the engineer-
ing (or any) brain, we’re interested in 
delivery modes that most effectively 
make the information stick in a lasting 
way, hopefully into long-term storage. 
If this process is properly fulfilled, the 
information can be accessed easily later 
and, within the right context, deliver 
an appropriate response: three-point 
one-four-on-five-nine something or 
grandma’s best key lime delight.

Training the Engineering Brain

The brain stem contains the hard wiring that commands the heart to beat and 
the lungs to expand and contract. Laying about in a mess of ganglia at the base 
of the skull, just above the spine, it works—literally—without a second thought. 

BY MIKE VIOLETTE
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LEARNING THEORIES AND 
MODES
Entire lifetimes are devoted to study 
of learning and several approaches are 
found in the literature. Classically, these 
fall into three different approaches: 
Behaviorist, largely influenced by Pav-
lov and his dogs; Cognitivist, which is 
based on Gestalt theory which views 
learning in the context of the whole of 
human experience; and Constructiv-
ism, wherein the human is actively in-
volved or ‘constructs’ understanding as 
an active participant in the process. 

Some of the work performed since 
the 1900s involved studying infants, 
who were regarded as “tabula rosa” 
or blank slates. Piaget, in particular, 
studied his own three children, marking 
their development and observing their 
patterns of learning, which he applied to 
his broader avenues of child education, 
believing that “only education is capable 
of saving our societies from possible 
collapse, whether violent, or gradual.” 
(A stark contrast to some cultures’ 
limitation on broad access to education, 
particularly for women.)

Pressing learning modes into practice 
takes many forms and has spawned 
countless techniques (and arguments). 
According to one school of thought, 
persons learn by one of or a blend of 
four different modes. Neil Fleming’s 
VARK model (Visual, Aural, Read/
write, Kinesthetic) profiles learning 
based on a person’s ability. Some people 
learn visually, some by hearing, some 
by the written word and some by active 
engagement, usually physical. For most 
of us, learning incorporates a mix of 
these four core modes.

“Powerpoint”-based methods of 
presentation is used, probably, too 
much (guilty-as-charged) for conveying 
information via the Visual and Aural 
approach. For me, the R/W mode is 
probably the most dominant: writing 
this article forced me to refresh on the 
undergraduate psych classes I took eons 
ago to pad my engineering curriculum.

Learning to play a ukulele (or any 
musical instrument for that matter) 
is a specific example of Kinesthetic 
learning: it is participatory and 
requires physical effort and a feedback 
mechanism. This mode is applied 
broadly in early childhood education. 
Managing a classroom of eight-year-
old whirling dervishes is no easy task 
(accolades to those that can), so getting 
them to channel boundless energy 
into learning is an ideal application for 
kinesthetic methods. Beyond primary 
education, kinesthetics can still apply. 
My father, who taught electrical 
engineering at the Air Force Academy, 
used to demonstrate the propagation of 
a transverse electromagnetic wave thus: 
his left arm representing the E-field, 
his right arm the H-field he walked 
across the front of the classroom, with 
his arms moving orthogonally up-and-
down and left-and-right demonstrating, 
oscillation, propagation and energy 
transfer all at the same time. Suffice it 
to say that it’s imprinted in my long-
term memory.

Some modes of learning, such as those 
employed by the “Rosetta Stone” series 
of language learning tools, employ rote 
memorization and repetition, coupled 
with a strong use of image-relation to 
anchor the words and language syntax. 
The approach claims to mimic the way 
a child learns a language. The method 
also employs a kinesthetic mode by 
having an interactive portion (speaking 
exercises) that rates one’s progress. 
Rote learning may be appropriate for 
imprinting first-level concepts, but at a 
higher level, more complex techniques 
must be used more applicable 
to learning modes used to teach 
engineering concepts.

STORY-TELLING
The engineering brain, while typically 
good at remembering inane and 
odd facts (and often spouting them 
needlessly and sometimes heedlessly), 
typically requires a “why” and is often 
accompanied by a healthy and often (in 
my experience) intractable skepticism. 
“Convince me.” No one is really certain 
from where this attitude of exactitude 
springs (born or bred) but it is a 
hallmark of the whirrings and spinning 
of an engineer’s gray matter (the subject 
of another study). Impulsiveness is not 
typically part of an engineer’s nature, 
which is why sales representatives 
sometimes have on of the hardest jobs 
in this industry: you better know your 
stuff, or bring beer.

Effective modern forms integrate 
multi-media approaches and many 
of these techniques are as old as 
television. Just watch some “Watch 
Mr. Wizard” episodes, which mastered 
the combination of demonstrations 
and story-telling to illustrate a science 
concept; what is especially admirable 
is that many of the episodes were 
presented live. Don Herbert, host of the 
show, effortlessly reeled off 30 minutes 
of exposition and explanation with no 
cuts or edits. It was good story-telling. 
Thus, it is important to integrate a 
portion of storytelling into the learning 
process. Entertainment devices are 
useful when making a point: “Industrial 

Learning to play a ukulele (or any musical 
instrument for that matter) is a specific 
example of Kinesthetic learning: it is 
participatory and requires physical effort and 
a feedback mechanism. This mode is applied 
broadly in early childhood education.
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theatre” is a term one of my colleagues uses when 
describing what he does.

TIME
There seems to be less and less of it, particularly with a 
definite shift in work demands caused by reductions in 
workforce: workers are tasked to do more. We find that 
traditional methods of delivering training aren’t cutting 
it these days. Increasingly, it’s getting harder to pull 
people away for two or three days to attend workshop-
seminar traditional training, particularly when access to 
so much information is available online. 

Thus, to engage, we view delivery of information 
requires method dispensing smaller bites with a defined 
vertical focus. With the internet being the vast source 
of information that it is, basic information is available 
all the time and it is no longer necessary to travel to get 
the latest from industry “experts” or other conduits of 
information. Thus, the information has to be specific 
and timely. Another challenge is the distraction-factor. It 
seems that we’re evolving, as a society, into a community 
with severe attention deficit disorder. Too many choices, 
too much information and too many distractions, 
especially now that Courteney Cox’s show has moved to 
cable.

ADAPTATION
Recognizing the need for learning, not just training, in a 
hectic world with multiple distractions and increasingly 
limited resources requires understanding the various 
modes of information delivery. In an ideal professional 
development program, delivery would recognize the 
good application of potentially all of the modes, bal-
anced to reflect the information that needs to be deliv-
ered and the context of its delivery. Use of multi-media, 
exercises, lecture and story-telling is key to results in a 
professional development program.

In the end, the challenge is to get around the brainstem, 
tickle the hippocampus and encode the frontal cortex. 
Learning—making memories—requires that one 
connect, challenge and entertain. There you go.  
Easy as pi(e). 

(the author)

MIKE VIOLETTE
is President of Washington Labs and 
Director of American Certification Body 
(mikev@wll.com) and admires all the 
educators of the world.
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The field of electromagnetic 
compliance engineering is 
evolving so quickly in scope and 

significance that it is easy to imagine 
an engineering bachelor’s degree 
specializing in the subject some time 
soon. While that possibility might be 
a welcome development, the academic 
emphasis on compliance still falls 
far short of the current need for this 
expertise. Thus the question arises: 
Where do all these amazingly adept 
EMC engineers, so skilled at holding 
the fabric of our technological world 
together, come from?

The short answer is … Radio Shack 

… but this does not really answer the 
question of training and education for 
someone interested in entering the field 
right now. So, thanks to the time a few 
colleagues recently shared with me, I 
can offer you part of the long answer.

Career Pathways

We learn from real engineers how their careers moved into  
the specialized area of compliance engineering.

BY MARY ANN KAHL
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FIVE EMC CAREER 
PROFILES

In high school 
John Rohrbaugh 
decided to put 
his affinity for 
math and science 
to practical use 
by pursuing 
a degree in 
engineering at 
Youngstown 
State University. John graduated with 
a B.S.E.E. in 1980 and immediately 
began work for the General Motors 
EMC Test Facility in Warren, Ohio. 
In 1982, an opportunity to work at 
the Georgia Tech Research Institute 
took John to Atlanta, GA. There he 
earned his M.S.E.E. from Georgia 
Institute of Technology in 1985, 
focusing on analog, RF/μwave and 
electro-optics design, and got his 
first taste of Department of Defense 
work through an Intergovernmental 
Personnel Act assignment at Phillips 
Air Force Laboratory in Albuquerque, 
NM. After 15 years at Georgia Tech, 
John returned to Ohio and General 
Motors for one year, but was drawn 
back to New Mexico in 1998 by the 
level of system development solutions 
that he could work on there. From the 
Air Force Research Lab at Kirkland 
Air Force Base, John then became 
Senior Electrical Engineer Manager 
for Northrop Grumman Defense 
Mission Systems in Albequerque. In 
2007, he moved to Northrop Grumman 
Technical Services in Clearfield UT 
where he is currently Senior Electrical 
Engineer Manager and still solving 
problems.

Over the span of his 32-year career, 
John has been an active and respected 
member of the EMC community. He 
has acquired significant experience 
in EMI, EMC and EMP system 
design, simulation and testing 
and has contributed much to the 
development of testing procedures and 
equipment. He has managed system 
development programs, including 

high voltage pulsed power testing and 
simulation, and RF/μwave radiated 
and conducted interference test 
system. Still, he never had a course 
on EMC in school to name a few. 
His expertise has developed through 
hands-on experience as the field of 
compliance engineering has emerged 
over the past several decades. To any 
aspiring compliance engineers, John 
recommends an EMC lab residency as 
the best way of really learning the tools 
of the trade and what to do with them. 
In return, you’ll be rewarded with 
interesting and diverse problems to 
solve … every day!
 

In high school 
and before, 
Eddie Pavlu 
liked to tinker 
and indeed did 
frequent Radio 
Shack. So it 
was a given 
that he would 
get a degree in 
electrical engineering, which he did 
from Fairleigh Dickenson University 
in 1985. His EMC training began with 
a job at ITT Avionics during his senior 
year of college. On graduation, Eddie 
became a design engineer at Singer 
Kearfott where he continued to work 
on EMC issues. After two years, he 
took a position as Lead EMC Engineer 
for the Unisys Corporation in New 
Jersey. Here he not only tested for 
and addressed EMC issues, but also 
developed the EMC guidelines used 
throughout the company. During the 
same time, he completed his M.E.E.E. 
at Stevens Institute of Technology in 

Hoboken (December 1988). With two 
degrees and seven years experience, it 
was time to head to sunny California. 
Eddie’s first position there as a senior 
EMC engineer focused testing and 
troubleshooting, but by 1991 was EMC 
Principle Engineer for Bay Networks 
in Santa Clara. While the position 
still entailed plenty of bench work, 
Eddie became more involved with 
the coordination of EMC support on 
multiple projects and interfaced with 
the development engineers, as well 
as EMC training programs. By the 
time he left Bay Networks in 1997, 
Eddie was EMC Group Manager and 
was taking on more of a managerial 
role. In 1997, Eddie accepted an 
executive management position with 
Elliott Laboratories in Silicon Valley. 
As he moved from Vice President of 
Engineering to Chief Operating Officer 
to President and CEO, hands-on EMC 
work was delegated to others. When 
Elliott Labs transitioned to NTS, 
Eddie remained part of the executive 
management team and is currently 
Vice President, responsible for the 
commercial and telecom market and 
operations at several NTS locations.

While there are certainly times 
when Eddie misses the lab, the EMC 
experience he brings to management 
is a great asset to his company. It gives 
him more influence in helping the 
public and customers understand the 
importance of sound EMC practices. 
Also, having been the one who tested 
products for both safety and functional 
compliance, he understands the 
value of recognizing and allowing for 
potential issues in the design phase. 
Despite having left the bench himself, 

John recommends an 
EMC lab residency as the 
best way of really learning 
the tools of the trade and 

what to do with them.

Eddie’s best advice to 
young engineers is to get 
all the hands-on training 

you can and to find a 
mentor in the industry.
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he would encourage young engineers to 
go in to this quickly growing field. His 
best advice to them, like John’s, is to get 
all the hands-on training you can and 
find a mentor in the industry. 
 

Randy Flinder’s 
dad was an 
electronics 
engineer, so 
Randy grew up 
in a home full of 
soldering irons 
and computers-
in-progress. 
It was only 
natural that he would consider going 
into electronics engineering. But the 
thought of a four-year college held 
little appeal for Randy, he decided to 
attend a trade school. Randy’s original 
plan was to focus on original circuit 
design, but in 1992, with his associate 
degree in electronics engineering 
in hand he got his first job in the 
Compatible Electronics, Inc. test lab. 
There the (debugging) bug bit him and 
he happily provided EMI/EMC testing 
and engineering services to their ITE, 
medical and military clients until 
1997. After five years with Compatible 
Electronics, Randy left his position as 
Senior EMC Test Engineer to become 
Manager of Compliance Engineering 
for the Emulex Corporation. In 1999, 
he received a Certificate in Electromag-
netic Compatibility from the University 
of Missouri. He continued at Emulex, 
responsible for all product regulatory 
approvals company-wide, until 2010. At 
that time Randy founded RTF Compli-
ance and became its principle product 
compliance specialist.. This nonprofit 
corporation assists ITE and consumer 
electronics manufacturers in addressing 
RoHS, REACH, EMI/EMC and product 
safety requirements. 

After 20 years in the profession, Randy’s 
enthusiasm for his work is still evident. 
He is active in the local IEEE EMC and 
Product Safety Societies, presents on 
product compliance at industry events, 
and has contributed to the development 

of several industry standards. Randy 
observed that while the opening of 
global markets has politicized the 
regulatory process, it has also grown 
the potential business prospects 
exponentially, He is optimistic about 
the rapidly growing opportunities for 
young people entering the field. His 
advice, again, is to get a job in a tech 
lab, preferably a small one and for 
two years. In that way, you get to see a 
great array of produces, interface with 
diverse clients, and experience in all 
aspects of lab work.
 

Jeremy Campbell  
wasn’t really 
sure what he 
wanted to do 
in high school, 
so he signed 
up for a vo-
tech industrial 
electricity class. 
Well, he loved 
the class and the instructor loved his 
potential. Jeremy got his Journeyman’s 
Electrician License in 1995 and, with a 
little encouragement from that teacher, 
his B.S.E.E. from the West Virginia 
University Institute of Technology 
in 1999. His first job was with the 
Department of Defense performing 
modeling and simulation of electric 
power infrastructure. Meanwhile, 
Jeremy and his neighbor became fast 
friends over a ham radio (a potential 
gold mine of electrical power issues 
waiting to be solved). After a few 
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the rapidly growing 
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http://www.incompliancemag.com
http://www.rabqsa.com
http://www.narte.org


42       In Compliance      January 2013      www.incompliancemag.com

years on the job, Jeremy decided to go 
back to school for a M.S.E.E. in power 
electronics, which he got in 2004 from 
the University of Tennessee. While 
earning his master’s, Jeremy worked 
at Oak Ridge National Laboratory 
doing everything from writing Matlab/
Simulink code to preparing research 
inverters, converters and motors for 
testing equipment. In 2006, Jeremy 
moved to General Motors where he is 
responsible for EMC for motor drives 
and various design and testing issues 
with power electronics. 

Jeremy believes this is a unique time to 
be involved in EMC as we become more 
aware of the importance of including 
potential issues around electrical 
compliance in the design phase of 
products. It offers an opportunity to 
change corporate culture for the better. 
His advice to young engineers is to keep 
fundamentals first. He recommends 
the pursuit of EMC because it is never 
dull, but is always evolving and always 
providing new challenges.
 

Our most recent addition to the EMC 
team is Laura Zehnder. Though only 
five years out of college, Laura has 
already amassed a broad range of 
experiences that began with a three-
semester coop while she was working 
on her B.S.E.E. from the University of 
Toledo. This coop gave Laura her first 
taste for EMC when, among other tasks 
at NASA’s Langley Research Center, 
she tests space shuttle instrumentation 
for electronic compliance. The EMC 
lab was the last to check the Columbia 
shuttle before it’s last flight in 2003. 
The unexpected perk after a straight 36 
hours work was to meet the astronauts 
before takeoff. 

During her junior and senior years, 
Laura worked in telecommunications 
as an RF engineer for AT&T Wireless 
in Ohio. But she missed the hands-
on problem solving of her coop 
opportunity. So on graduation in 
2007, Laura took a position as an 
EMC engineer for LS research in 
Cedarburg, Wisconsin. In 2010, she 
moved to Georgia to become an agency 
compliance engineer with Automated 
Logic. What Laura loves about her work 
is that a compliance engineer never 
knows what is going to come into the 

lab but, whatever it is, she gets to handle 
it first, see how it works, and play with it 
… and what “it” is will often be cutting 
edge and very cool. Laura’s advice to 
new compliance engineers; “Don’t be 
ashamed to ask how it works.”

 

COMMON BEGINNINGS 
AND HAPPY ENDINGS
It is no surprise that everyone I talked 
with was a tinkerer from way back. A 
kind of joy in problem-solving seems 
to be innate in all engineers, along 
with a determination to take hold of 
things with both hands and fix them. 
Everyone I spoke with used the term 
“hands-on” at least once during our 
conversation, with varying degrees of 
excitement in their voices. As expected, 
most people seemed to have chosen a 
path in electrical engineering sometime 
in high school, but it’s the first lab 
experience … the first time they put 
their hands on a spectrum analyzer 
or a power amplifier … that set the 
commitment to EMC. 

Yet the careers of pioneers in the field 
to the youngest bench techs seem to 
have another commonality; no one ever 
claims to have set out to become the 
resident expert on compliance. Initial 
steps toward this specialization are 
more often driven by an unglamorous 
need of the engineer’s company, clients 
or community. But once introduced to 
the workbench, the constantly changing 
landscape of EMC challenges fuels the 
enthusiasm for the field. It seems to be 
the great constant that keeps everyone 
happily coming to work each day. The 
excitement of never knowing what new 
products and problems you’ll see was 
unanimous.

In the motivations that set everyone 
going down their various paths of 
lab benches and boardrooms, some 
things remained constant: deep 
curiosity, excitement of discovery, and 
determination to find answers. Not a 
bad day’s work. 

Jeremy believes this is a unique 
time to be involved in EMC 
as we become more aware of 
the importance of including 

potential issues around 
electrical compliance in the 
design phase of products. 

Laura’s advice to new 
compliance engineers: 

When new things come into 
the lab, “Don’t be ashamed 

to ask how it works.” 

(the author)
MARY ANN KAHL
While her educational background is in architecture and English, Mary Ann’s 
professional editing experience began in the early 80s as a research assistant 
in the Epidemiology and Genetics Section at the National Cancer Institute 
(NCI). Leaving the office environment to be at home with her two sons, Mary 
Ann continued editing for NCI as an independent contractor. On moving to New 
England, she began looking for new clients (these were the nascent days of the 
internet, so local was better). Stumbling upon an electrical engineer who wanted 
help with a pocketguide to Taguchi and Robust Design, Mary Ann abandoned the 
doctors for the technical guys … and has spent the next 25 years helping bright and creative 
people articulate their ideas and inventions. The bulk of this work has been for QFD and TRIZ 
articles, books and seminars. Mary Ann is very happy to have spent the past two years dotting 
“I”s, crossing “t”s, and adding or removing countless commas for InCompliance Magazine.
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Furthering Your  
Professional Development in 2013
The start of a new year is a time when, traditionally, we reflect on the progress 
we made during the year passed and set our goals for the new year. More 
often than not your professional development goals include training or some 
form of higher education to expand or refresh your technical knowledge. 
We’ve queried training resources in our niche industry to provide you with an 
overview of affordable solutions to meet your training goals in 2013.  
You’ll find here sources of compliance related seminars and workshops 
offered online and on location, public and private.

and world regulations which must be met 
in order to market a product. Also covered 
are basics such as: Typical noise paths; 
Wave lengths; Grounding; Cabling; How 
shielding works; Passive components; How 
capacitors, inductors and even wires do 
not behave as ideal components.

Students will learn how electromagnetic 
fields radiate from wires and traces, and 
will develop a strategy for designing a 
product to be a low emission system. 
We then address ways of minimizing 
emissions in our design, from the basic 
integrated circuit and how it influences 
emission and how to create an RF tight 
system. During the last day, students will 
apply concepts and equations by using a 
take-home software program developed by 
the instructors which will allow students to 
predict emissions. 

Upon completion of this seminar, students 
should be ready to lead a design team 
with a high degree of confidence that their 

products will meet the EMC requirements. 
For further information please visit  
www.dlsemc.com/1101. The current 
schedule for 2013:

•	 April 23 - 25, 2013 – Northbrook, IL

ETS Lindgren offers hands-on training 
courses throughout the year. Below is a list 
of those currently scheduled.

Fundamentals of EMC Testing
A three-day hands-on course designed 
for engineers or lab technicians who 
want to expand their knowledge of EMC 
compliance testing, or are new to the 
subject and want to “learn-how” quickly.

Instruction is divided between class 
lectures and hands-on lab experience. 
Students are taught how to perform 
actual tests in a fully instrumented lab 
that includes a 3 meter anechoic chamber, 
GTEM and a demonstration reverberation 
chamber. Tests are made according to 

We invite you to submit 
your own suggestions for 
additional listings as we 

continue to update our events section 
online at www.incompliancemag.com. 
Send your comments to us at  
editor@incompliancemag.com.

EMC CLASSES AND 
WORKSHOPS

EMC By Your Design: A Practical 
Applications Seminar and Workshop  
D.L.S. Electronic Systems, Inc.  
(www.dlsemc.com/1101) -  In this class 
students learn concepts first, followed 
by the application of these concepts in 
product. Our instructor begins by giving 
examples of EMC problems, from the 
shutting down of nuclear power plants to 
a company designing a product using the 
wrong technology, requiring the power 
supply to be totally redesigned at a cost of 
about $500,000. We will address domestic 
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published standards for radiated and 
conducted emissions and immunity/
susceptibility measurements. Students 
receive an illustrated textbook written 
specifically for the Fundamentals of EMC 
Testing course, with many of the test 
setups illustrated.

•	 February 5-7, 2013

•	 May 14-16, 2013

MIL-STD 461F
A three-day hands-on course designed 
for engineers or lab technicians who want 
to expand their knowledge of Military-
Standard 461F testing, or are new to the 
subject and want to “learn-how” quickly.
Instruction is divided between class 
lectures and hands-on lab experience. 
Students are taught how to perform actual 
tests in a fully instrumented lab that 
includes a semi-anechoic chamber and 
a conducted susceptibility test station. 
Tests are made according to current 
(MIL-STD) standard for radiated and 
conducted emissions and susceptibility 
measurements. Students receive an 
illustrated textbook written specifically for 
the Fundamentals of EMC Testing course, 
with many of the test setups illustrated.

•	 March 12-14, 2013

•	 October 15-17, 2013

Overview of Radiated Immunity/
Emissions Test Facilities
A three-day hands-on course designed 
for engineers or lab technicians who want 
to expand their knowledge of Radiated 
Immunity and Emissions test facilities, or 
are new to the subject and want to “learn-

how” quickly. This course will provide 
a basis for making informed radiated 
emission / immunity testing decisions 
by answering questions like what kind 
of test facilities available? What type of 
Electromagnetic Environment is available 
with each test facility? What to expect 
from test? What type of facility should you 
buy? In addition this course will also cover 
some standards overview, test planning 
issues, detailed coverage of major test 
techniques, sources of uncertainty in test 
results and uncertainty propagation and 
impact on test results.

•	 June 11-13, 2013

Introduction to Antenna Pattern 
Measurement (APM) & Wireless  
Over-The-Air (OTA) Testing
A three-day hands-on course designed 
for engineers or lab technicians who want 
to expand their knowledge of Antenna 
Pattern Measurement(s) and Wireless 
Over-The-Air testing, or are new to the 
subject and want to “learn-how” quickly.

•	 September 16 – 20, 2013

Henry Ott Consultants offers a three-day 
course covering the practical aspects of 
noise and interference control in electronic 
systems:

Electromagnetic Compatibility 
Engineering 
This course will provide the participants 
with a working knowledge of 
electromagnetic compatibility principles. 
Emphasis is on cost effective EMC design 
for digital systems. The commercial and 

industrial aspects of EMC Engineering are 
emphasized. The amount and complexity 
of mathematics will be kept to a minimum, 
and ideas will be illustrated with examples 
of actual case histories. More information 
is available on the Henry Ott Consultants 
website (www.hottconsultants.com), both 
on the public and in-plant EMC courses.

•	 April 9-11, 2013 – Westford, MA

The fall 2013 public seminar is not yet 
finalized, but Chicago, IL area is being 
considered. 

Kimmel Gerke Associates offers several 
public seminars throughout the year. 
Following are course descriptions and 
dates and locations of those courses 
currently scheduled.

Design for EMC & Signal Integrity  
(2 days) 
EMI Troubleshooting  
(1 day - optional add-on)
This very popular class has been co-hosted 
by Kimmel Gerke Associates  
and Tektronix since 1992. The focus is 
“inside the box” at the electronics level -  
components, printed circuit boards, power 
electronics, grounding, and shielding, 
with over 30 specific fixes. The class is 
introductory and is regularly updated to 
reflect the latest EMC design issues.  
For more information visit:  
Kimmel Gerke Associates - EMI Guru 
(www.emiguru.com)

•	 February 18-20, 2013 - Orlando, FL

•	 February 26-27-28, 2013 -  
San Diego, CA

Other locations under consideration 

EMI/EMC in Military Systems
This class is co-hosted by Kimmel Gerke 
Associates and the Applied Technology 
Institute. The focus is “outside the box” at 
the systems level - grounding, shielding, 
power, cables/connectors, and more. 
It also includes sections on MIL-STD-
461/464EMC and EMI Troubleshooting. 
The class is introductory and is part of our 
regular in-house curriculum, now offered 
to the public. For more information visit 
the Kimmel Gerke Associates website, 
www.emiguru.com.

•	 April 9-10-11, 2013 - Columbia, MD
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Oklahoma State University offers the 
following courses offering CEUs. For more 
information and registration, please visit 
http://rc-course.okstate.edu.

Reverberation Chamber Theory/
Experiment Short Course
 Participants will have a thorough 
understanding of the operation of a 
reverberation chamber for EMC testing.  
They will have developed a test plan for an 
immunity test with specified conditions 
and objectives. They will also have a 
permanent record of data collected and 
analyzed, and an extensive set of notes.

•	 March 4-8, 2013 - OSU Campus – 
Stillwater, OK

Electromagnetic Compatibility  
Design Courses

EMC for Working Engineers  
(Basic Course)
This seminar’s primary focus is to help 
working engineers understand the causes 
of EMC problems so this knowledge can 
be applied to real world product design 
immediately. Formulas and equations 
are not required and are minimized 
throughout the seminar. Understanding 
the causes of EMC problems will allow 
engineers to make difficult design trade-off 
decisions will be the main focus.

16 Hours; 1.6 CEUs 

•	 March 25 - 26, 2013 - OSU Campus – 
Stillwater, OK

Advanced EMC Design using  
Simulation Tools (Advanced Course) 
This seminar provides a complete 
assessment of the various modeling 
techniques available today, and more 
importantly, provides a number of detailed 
examples of how-to create models for 
a wide variety of disciplines. Radiated 
emissions from printed circuit boards, 
cables, antennas, and other general devices 
are all discussed and demonstrated against 
real-world problems. It is extremely 
important that the use validate modeling/
simulation results and so validation 
of modeling techniques and modeling 
codes are discussed, as well as standard 
modeling problems to allow engineers a 
more complete evaluation against potential 
vendor software packages. The seminar 
focuses heavily on practical, real-world 
problems, and provides the students with 

the ability to begin to do EMC modeling 
and simulation on their own.

Not all simulation techniques are appro-
priate for every desired simulation task! 
Each technique will do some types of 
simulation very well, while not performing 
well for other tasks. This seminar will dis-
cuss how each technique works (without 
lots of math) and where each technique is 
optimum and where it is not advised.

16 Hours; 1.6 CEUs 

•	 March 27 & 28, 2013 - OSU Campus – 
Stillwater, OK

Overview of Radiated Immunity/
Emissions Test Facilities
This course will provide a basis for 
making informed radiated emission / 
immunity testing decisions by answering 
questions like What kind of test facilities 
available? What type of Electromagnetic 
Environment is available with each 
test facility? What to expect from test? 
What type of facility should you buy? In 
addition this course will also cover some 
standards overview, test planning issues, 
detailed coverage of major test techniques, 
sources of uncertainty in test results and 
uncertainty propagation and impact on 
test results.

20 Hours; 2.0 CEUs 

•	 June 11-13, 2013 - Cedar Park, TX

Silent Solutions offers a series of  
courses designed to expand your skills  
and improve job performance.  
Below are their course descriptions. .  
For more information please visit  
http://silent-solutions.com/education.htm.

Electronic Product Design and  
Retrofit for EMC
This two-day class gives engineering 
professionals the ability to successfully 
recognize, solve and avoid common 
EMI problems. Demonstrations using 
working hardware illustrate concepts such 
as radiated emissions, high frequency 
antennas, radiated and conducted 
immunity, and crosstalk in connectors, 
cables and IC packages. This class is 
appropriate for experienced circuit and 
system design engineers, EMC engineers, 
as well as those who are new to EMI 
problem solving. Engineers with time-to-

market projects will find this workshop 
extremely useful.

EMC – Printed Circuit Board Design 
This two-day class provides technical 
training intended for electrical and 
EMC engineers interested only in PC 
board design. It is an excellent follow-
up class for students who have recently 
completed our two or three-day EMC 
class. Course topics include component 
placement, signal routing and stackup, 
power bus decoupling, signal theory and 
signal integrity, “ground” splits, and a 
critique of bad applications notes from IC 
vendors. Students will examine good and 
bad design techniques using hardware 
demonstrations, schematic reviews, and 
sample PCB layouts. 

Circuit-to-Circuit Interference
This unique one-day class is for electrical 
design engineers at all levels challenged 
by electrical noise problems in products 
containing RF (wireless), analog, switching 
power supply and digital electronics. 
Through a unique combination of 
lecture and hands-on experiments, class 
participants will master the ability to 
anticipate, solve and avoid electrical noise 
problems that can inhibit functionality in 
new product designs. By participating in 
this class, design engineers will be able to 
accelerate time-to-market design.

Mechanical Design for EMC
Unique to the industry, this two-day class 
provides clear applications, theory and 
demonstrations for the successful design 
of mechanical enclosures for good system 
emissions and immunity performance. 
Key topics include grounding at the PCB 
and enclosure, system ground maps, 
PCB component placement and control 
drawings, enclosure and cable shielding, 
PCB device “cans”, resonant slots and 
enclosures, heat sinks, unintentional 
antennas, as well as connector, screw, and 
conductive gasket spacing. 

Grounding for EMC, Signal Integrity 
and Instrumentation
Theory, applications and hardware dem-
onstrations in this one-day class describe 
effective design and troubleshooting 
techniques. The real-time demonstrations 
use a spectrum analyzer, oscilloscope and 
signal generators to illustrate inductance, 
common-impedance coupling, and ground 
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loops. Specific examples of single-point, 
multi-point, “good” and “bad” grounds 
will be discussed.

Mastering the Spectrum Analyzer for 
Electrical Noise Measurement
SILENT’s newest one-day class is packed 
with practical tips, applications, and 
demonstrations to help make it easy for 
you to pick up a spectrum analyzer and 
start measuring and troubleshooting 
electrical noise and EMC problems. 
We will have a minimum of 3 different 
spectrum analyzers in class to help explain 
and demonstrate operating techniques 
that we have honed over the last twenty 
years. Our unique combinations of digital, 
RF and EMC design troubleshooting, and 
training experience combined with our 
graduate education from the Missouri 
University of Science and Technology 
(MS&T) ensures that our classes have 
the right balance of technical rigor, 
instruction.

Doug Smith offers the following classes in 
2013. For additional information visit his 
website www.dsmith.org or email Doug for 
details: doug@emcesd.com.

Design Troubleshooting, EMC, and ESD 
This three day seminar takes the best 
points from Doug Smith’s seminars 
and compresses them into three action 
packed days with lecture, video, and many 
demonstrations on live circuits. Time 
is allowed for attendees to operate the 
experiments if they want. In two days, 
you will learn how to make accurate 
measurements in the lab and then apply 
those techniques to design verification 
and troubleshooting as well as EMC 
problems. The techniques and experiments 
are geared to the development lab and 
common equipment found there. During 
an optional third day, ESD/EMI at the 
system level will be covered as well as 
applying system level ESD stress to 
components, such as LEDs, in a test 
environment. This seminar is derived from 
the following seminars and is composed of 
the best points from them to make the best 
use of your time

•	 January 21-23, 2013 –  
Boulder City, NV

•	 Late July 2013

Dr. Tom Van Doren teaches 
participants how to diagnose and solve 
Electromagnetic Interference and Signal 
Integrity problems:

Grounding & Shielding of  
Electronic Systems
This course treats signals as currents; 
explains fundamental grounding, 
shielding, and signal routing principles; 
clarifies troublesome terminology; 
and demonstrates many techniques 
for identifying and fixing electrical 
interference problems. The principles 
will be described as concepts rather than 
theoretical equations. The emphasis on 
concepts will make the course useful 
for people with technical experience 
ranging from beginner to advanced 
designer. Since many noise emission and 
susceptibility problems are related to the 
mechanical design of systems, mechanical 
engineers and technicians can benefit 
from attendance. Several interference 
mechanisms and shielding techniques will 
be demonstrated. Further Details about 
the course in St. Louis, MO can be found 
at http://dce.mst.edu/noncredit/facetoface/
Grounding_and_Shielding_St_Louis.html.

•	 March 27-28, 2013 - University of 
Missouri-St. Louis (UMSL)

The Washington Laboratories Academy 
will be offering a range of training 
opportunities in 2013, ranging from 
the very popular and often sold-out 
MIL-STD-461 training. As always, 
the engineering community can take 
advantage of its core training offerings 
in EMC Design and Mitigation. Other 
offerings will focus on Wireless Regulatory 

topics, including International Approvals 
for RF devices, Simulation, Nuclear 
EMC, Shielding Design, Environmental 
Testing and Design and breaking 
topics in Engineering Reliability and 
Maintainability. Served up in-house, on 
the road and on the web and teaming with 
its slate of expert instructors,  
WLA delivers the best selection and 
options for engineering development. In 
the coming twelve months, the Academy 
will expand its partner opportunities to 
support the engineering community with 
the finest in professional development. 
Contact Mike Violette (mikev@wll.com)  
for more information, or visit the 
Washington Laboratories Academy at 
http://wll.com/academy.

WLL301: MIL-STD-461F Course
The MIL-STD-461F will be introduced, 
including the new/modified test methods 
and test article configurations. This course 
offers critical information for military 
compliance professionals, testing industry 
professionals, and developers involved 
with electronics systems development

Gaithersburg, MD

•	 April 9-12, 2013

•	 June 4-7, 2013

•	 Sept 10-13, 2013

•	 Dec 3-6, 2013

MIL-STD-810G Testing

This 4-day class will provide education 
in purpose of each test, the equipment 
required to perform each test, and the 
methodology to correctly apply the 
specified test environments.
Dates and Location to be announced 

EMC Essentials – Theory and 
Troubleshooting (presented  
by Ken Wyatt)
Several demos of the basic principles  
will be included. In addition, participants 
will learn several unique and low-cost 
ways to test and troubleshoot prototypes 
well before product qualification testing. 
By understanding the basic EMC design 
principles and performing early testing, 
designers will have a much higher proba-
bility of compliance at the prototype stage.

Gaithersburg, MD

•	 Dates to be announced
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EMC for Nuclear Power Facilities
This workshop provides practical 
information for professionals developing 
equipment and those responsible for EMI 
control in nuclear energy power plants. 
This course provides fundamental product 
design guidance along with detailed 
information on developing comprehensive 
test procedures and the selection of 
applicable requirements. In addition to 
discussion of the basic design principles, 
qualification testing methods are reviewed 
to better understand how the product 
will be evaluated and how the design 
concepts support compliance. Critical to 
equipment qualification and placement is 
the understanding of the Electromagnetic 
(EM) environment. This workshop 
covers facility EM mapping and how to 
understand and interpret the mapping 
results to mitigate risk when locating new 
equipment in the plant environment.

Gaithersburg, MD

•	 Dates to be announced

Architectural Shielding Design
The design of facilities must take into 
account the threats to sensitive systems 
from high power communications, high 
frequency wireless devices, mobile radio 
frequency devices and sources of magnetic 
fields. This course provides practical 
design guidance along with detailed 
information on developing construction 
methods to reduce radio frequency 
interference, transient and surge threats.

Gaithersburg, MD

•	 Dates to be announced

High Speed Digital Design Series 
(presented by Robert Hansen)
The following one-day courses are offered 
to cover the various aspects of high-speed 
digital design and EMI/EMC issues : 

•	 Day 1: Transmission Lines (T.L.)

•	 Day 2: Crosstalk, Layer Stacking, 
Separating Analog/Digital Planes, and 
Terminations

•	 Day 3: Bypassing, Power Delivery,  
Vias, Connectors, and Buses

•	 Day 4: Differential Signaling and  
Clock Distribution Control

•	 Day 5: Key Issues for EMI/EMC:  
How to Design and Build a  
Compliant System

These courses provide participants with 
the tools for recognizing the problems with 
any proposed high-speed design. Design 
rules and design processes are taught that 
insure the PCB will function properly at 
the prototype stage. Emphasis is placed on 
cost-competitive design without sacrificing 
high-speed integrity. 

•	 February 25 – March 1, 2013 – 
Gaithersburg, MD

Introduction to CISPR 32
This workshop is designed to increase 
your understanding and application of 
the new CISPR 32 standard. CISPR 32 
was designed to replace CISPR 13 and 22 
which are used internationally for showing 
compliance to emission regulations for re-
ceivers and information technology equip-
ment. The approach used in CISPR 32 is 
to identify tests which are applied to ports 
of the multimedia equipment. There will 
be a discussion on what options that the 
manufacturer can select such as the video 
display. Measurement uncertainty is also 
considered in the standard and has to be 
indicated in the test report. There will be 
actual demonstrations of the measurement 
technique, as well as product arrange-
ment and configuration at a laboratory 
test facility. Attendees will get a chance to 
participate in the testing as well as solving 
problems on the use of the standard.

•	 January 21-22, 2013 – Irvine, CA

Wireless Regulatory Compliance Course

•	 February 21-22, 2013 –  
Forest (Lynchburg), VA

Electromagnetic Design

•	 May 23-24, 2013 –  
Forest (Lynchburg), VA

FCC & International Wireless 
Regulations (presented by ATCB)

Details to be announced 

Laboratory Operations and Testing 
Methods

Details to be announced 

C63.10 Workshop

Details to be announced 

Space Debris and the Future of Space 
Flight (with Launchspace Training)

Details to be announced 

Introduction to EMC Design – 
Troubleshooting and Pre-Compliance 
Testing (with Ken Wyatt)

Details to be announced 

High Power Electromagnetic (HPEM) 
Threats, High Altitude Electromagnetic 
Pulse (HAEP) and Intentional 
Electromagnetic Interference (IEMI) 
Workshop

Details to be announced 

Launch Vehicle Payload Integration 
(presented by Launchspace Training)

Details to be announced 

Printed Circuit Board Design and 
Layout for EMC (presented by Wurth 
Elektronics)

Details to be announced 

Space Vehicle Mechanisms: Elements 
of Successful Design (presented by 
Launchspace Training)

Details to be announced 
Wyatt Technical Services offers  
several public seminars throughout  
the year. Below are Ken’s currently 
scheduled offerings. Visit Ken’s website  
www.emc-seminars.com for updates  
and information.

EMC Troubleshooting 
The EMC Chapter of the IEEE Milwaukee 
Section will be hosting a one day seminar.

•	 March 19, 2013 – Milwaukee, WI

EMC Essentials
EMC Integrity will be hosting a two-day 
design seminar and workshop.

•	 April 4-5, 2013 – Longmont, CO

The EMC Consultants Toolkit
Workshop will be held during the 
IEEE International Symposium on 
Electromagnetic Compatibility. Additional 
details will be available Spring of 2013.

•	 August 2013 - Denver, CO

For all the latest events, visit  
incompliancemag.com.
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PRODUCT SAFETY AND 
ENVIRONMENTAL TESTING 
SEMINARS

AEMC Instruments (www.aemc.com) 
offers the following public training 
opportunities: 

Understanding Ground Resistance 
Testing - A One Day Training Seminar - 
This one day course offers the information 
needed to understand testing of grounding 
systems. Through a combination of 
classroom instruction and hands-on 
demonstrations attendees learn the various 
types of ground resistance test, proper 
application and how to operate equipment 
used in conducting these tests. 

•	 February 5, 2013 – Little Rock Arkansas

•	 March 5, 2013 – SF/Oakland, CA

•	 April 2, 2013 – Tampa, FL

•	 May 7, 2013 – Foxborough, MA

•	 June 4, 2013 – Seattle, WA

•	 July 9, 2013 – Meadowlands, NJ

•	 August 6, 2013 – Detroit, MI

•	 September 10, 2013 – Philadelphia, PA

•	 October 2, 2013 – Palm Springs, CA

•	 November 5, 2013 – St. Louis, MO
For more information please visit  
http://www.aemc.com/techinfo/Seminars/
Ground_Resistance_Testers/ground-
seminar-listings.html. 

Equipment Reliability Institute  
(www.equipment-reliability.com) offers 
the following public courses throughout 
the year.

Fundamentals of Random Vibration and 
Shock Testin 

•	 February 20-22, 2013 -  
Santa Barbara, CA 

•	 March 5-7, 2013 - Houston, TX

•	 April 9-11, 2013 - College Park, MD

•	 August 20-22, 2013 -  
Santa Barbara, CA

Military Standard 810G  
(MIL-STD-810G) Testing

•	 May 13-16, 2013 - Cincinnati, OH 

•	 July 8-11, 2013 - Munich, Germany

Simultaneous Multi-Axis Vibration 
Testing

•	 July 9-11, 2013 - Burlington, WA

Vibration and Shock Test Fixture Design

•	 June 17-19, 2013 - Sunnyvale, CA

MET Laboratories Compliance College 
(www.metlabs.com) offers seminars at 
different locations throughout the year. 
Visit their website for additional details. 
Here is a list of the currently planned 
seminars, dates and locations.

Russian Market Access- GOST R Product 
Safety Certification Webinar
This webinar features MET Labs Russian 
partner ELMAS Group. The webinar is 
intended for electrical/electronic product 
manufacturers looking to put products on 
the Russian market.

•	 January 15, 2013

Laser & LED Product Safety Compliance 
Webinar
This free webinar will cover the specific 
standards and regulations in effect as they 
apply to photonics, and touch on related 
applicability with respect to product 
design, risk, and management.

•	 February 5, 2013

Hands On HALT Testing Seminar

•	 February 12, 2013 – Baltimore, MD

RS105 EMP Immunity Testing Cited in 
MIL-STD-461F Webinar
The RS105 test method specified in MIL-
STD-461F addresses the risk of radiated 
exposure to an EMP event. RS105 testing 
is generally applicable for equipment 
installed in exposed and partially exposed 
environments. The U.S. Navy requires 
RS105 testing for nearly every installation 
platform from surface ships, submarines, 
and aircraft, to ground applications.

•	 February 26, 2013

MIL-STD-461F Training Course (3-Day)
This 3-day course is limited to 14 students 
and will include an overview of MIL-STD-
461F, a preview of MIL-STD-461G, how 
to prepare for testing, in-depth training 
on conducting the 7 most common test 
methods, and basic debug techniques. The 
training session is entirely hands-on – it 

will take place in one of MET’s Military 
EMC chambers and on the floor area just 
outside of the chamber.

•	 March 20-22, 2013, Baltimore, MD

O’Brien Compliance Management 
offers a training course in IEC 60601, the 
medical electrical equipment standards for 
basic safety and essential performance. A 
brief description and dates and locations 
are below. For further details please visit 
www.obcompman.com.

IEC 60601 Training Seminar 2013
Designing to comply with IEC 60601-1,  
2nd & 3rd Editions, Medical electrical 
equipment, Part 1: General requirements 
for basic safety and essential performance: 

•	 February 26-28, 2013 - Dublin, Ireland

•	 March 26-28, 2013 - San Jose, CA 

•	 April 16-18, 2013 - Boston, MA

•	 September 24-26, 2013 -  
Amsterdam, Netherlands 

•	 October 22-24, 2013 - Boston, MA 

TÜV SÜD Academy Public Training 
TÜV SÜD Academy public training 
courses are enhanced by the real life 
experiences of our auditing and testing 
teams, offering years of experience in 
the worldwide international standards 
arena. This relationship allows us to 
provide clients with seasoned auditors and 
engineers as trainers and subject matter 
experts, transferring their knowledge and 
expertise directly to you. Visit their website 
for details, http://tuvamerica.com/ 
tuvnews/publictraining.cfm.
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UL Knowledge Services (ULKS)  
is UL’s training and advisory services 
business unit, providing safety and com-
pliance-related knowledge solutions that 
facilitate product development and create 
safer working environments for people. 
ULKS’s comprehensive service offerings 
are designed to help customers access 
first-hand, real-time, industry-critical in-
formation. In addition to comprehensive 
coverage of UL standards, ULKS addresses 
specific topics intended to help customers 
and constituents design and/or install safer 
products, increase efficiency and realize 
improved speed to market. Following are 
ULKS featured offerings:

Industrial Control Panels UL 508A and 
Short-Circuit Current Ratings 
This comprehensive one and a half-day 
workshop provides technical information 
to industrial control panel professionals. 
The workshop is ideal for those who need 
to understand the safety compliance 
requirements of the UL 508A Standard 
for industrial control panels, as well as the 
new requirements found in the National 
Electrical Code (NEC) Article 409 and UL 
508A Supplement B.

•	 February 6, 2013 – Atlanta, GA

•	 February 20, 2013 – Brea, CA

•	 March 6, 2013 – Phoenix, AZ

•	 March 13, 2013 – Dallas, TX

•	 April 9, 2013 – Boston, MA

•	 April 24,2013 – St. Louis, MO

For a full listing of 2013 dates and 
locations please visit http://lms.
ulknowledgeservices.com/catalog/display.
resource.aspx?resourceid=100612

Measurement, Control and Laboratory 
Use Equipment: Designing for 
Compliance to IEC 61010-1 3rd Edition
This three-day course provides a thorough 
understanding of how to effectively 
design for compliance to IEC 61010-1 
3rd Edition. The content and activities 
covered in this course will help you gain 
practical skills and enhance your technical 
understanding of the standard.

•	 March 12, 2013 – Raleigh, NC

•	 May 21, 2013 – Chicago, IL

•	 September 17, 2013 – Jacksonville, FL

•	 November 5, 2013 – San Jose, CA

NFPA 79: Electrical Standard for 
Industrial Machinery with Industrial 
Control Panels UL 508A and Short-
Circuit Current Ratings (Bundled 
Workshop)
Increase your understanding and 
application of NFPA 79, related NEC rules 
and the Standard for Industrial Control 
Panels, UL 508A. This three and a half day 
workshop addresses the methods used 
to reduce risks associated with industrial 
machinery, including constructing 
Industrial Control Panels (ICPs) using 
UL508A and establishing short-circuit 
rating in accordance with Supplement SB.

•	 February 18, 2013 – Brea, CA

•	 July 29, 2013 – Raleigh, NC

Designing Safety-Related Machinery 
Control Systems in Accordance with ISO 
13849 and IEC 62061
This workshop provides detailed 
information on how to specify, implement 
and validate safety-related control systems 
for machinery to establish conformance 
with regulations and standards.

•	 February 19, 2013 – San Jose, CA

•	 May 7, 2013 – Chicago, IL

Fundamentals of  
Applied EMC Engineering
This interactive two-day seminar will 
provide you with an understanding of the 
fundamental or basic aspects of Maxwell’s 
equations (made simple in this course). 
A brief overview on concerns related to 
printed circuit board design and layout 
along with secondary methods to achieve 
EMC such as filtering, shielding and 
gasketing is examined. An overview on 
the international compliance arena is also 

presented along with the process one  
must take.

•	 March 20, 2013 – San Jose, CA

•	 September 10, 2013 – Jacksonville, FL

Grounding and Shielding for System 
Level Noise Reduction
This comprehensive two-day course 
stresses applied Electromagnetic 
Compatibility (EMC) related to the design 
of circuits and systems and provides 
detailed coverage of the development, 
propagation and reception of unwanted RF 
fields both to and from the environment 
that the system is installed within. This 
course also extensively covers grounding 
and shielding, the two main areas of 
concern in the EMC field.

•	 June 4, 2013 – San Jose, CA

Signal Integrity and EMC 
Considerations in Printed Circuit Board 
Design
Developed for both experienced and 
junior level engineers responsible for 
printed circuit board designs and system 
level products, this highly interactive 
two-day workshop will provide you 
with hands-on techniques for the design 
and layout of printed circuit boards. 
Signal Integrity and electromagnetic 
compatibility (EMC) along with regulatory 
compliance requirements will also be 
examined.

•	 December 10, 2013 – San Jose, CA

For additional information on  
ULKS courses, visit 
www.ulknowledgeservices.com.

Washington Labs Academy offers Product 
Safety Seminars through their Washington 
Labs Academy. Visit them online for, 
locations and dates  
(http://wll.com/academy.html).

Product Safety Design and Test
September 26-27, 2013 –  
Forest (Lynchburg), VA

Send your events to  
editor@incompliancemag.com
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ESD SEMINARS

The ESD Association holds educational 
opportunities throughout the year both 
online and on ground.. For full details visit 
the ESD Association website at  
www.esda.org . 

The current schedule:
ESD Fundamentals I 
January 10, 2013 – Online

ESD Fundamentals II 
January 16, 2013 – Online

High Speed Digital Oscilloscope 
Fundamentals 
January 29, 2013 – Online

HBM & MM Testing Essentials 
February 14, 2013 – Online

CDM Testing Essentials 
February 27, 2013– Online

Texas Local Chapter Regional  
Tutorial Program 
March 5-7. 2013 – Austin, TX

Essentials for Controlling the  
ESD Work Area 
March 12, 2013 – Online

Fundamentals of Failure Analysis 
March 21, 2013 – Online

Advanced HBM – Dealing with Tester 
Parasitics, High Pin Count and Two Pin 
Testing 
April 4, 2013 – Online

TLP Fundamentals – Understanding the 
Equipment Options and IV Data 
April 16, 2013 – Online

Fundamentals of System Level Testing 
April 25, 2013 – Online

Korea Regional Tutorial Program 
May 14-16, 2013 – Seoul, Korea

Northeast Local Chapter Regional 
Tutorial Program 
May 14-16, 2013 – North Reading, MA

(IEW) International Electrostatic 
Discharge Workshop 
May 20-23. 2013 – Warrenton, VA

VF-TLP, An Introduction to Capabilities 
and Applications 
May 30, 2013 – Online

HMM – System Level Testing of 
Components – June 6, 2013 – Online
EOS/ESD Symposium and Tutorials – 
September 8-13, 2013 – Las Vegas, NV

Doug Smith offers the following ESD class 
in 2013. For additional information visit 
his website www.dsmith.org or email Doug 
for details: doug@emcesd.com.

Design Troubleshooting,  
EMC, and ESD 
This three day seminar takes the best 
points from Doug Smith’s seminars 
and compresses them into three action 
packed days with lecture, video, and many 
demonstrations on live circuits. Time 
is allowed for attendees to operate the 
experiments if they want. In two days, 
you will learn how to make accurate 
measurements in the lab and then apply 
those techniques to design verification 
and troubleshooting as well as EMC 
problems. The techniques and experiments 
are geared to the development lab and 
common equipment found there. During 
an optional third day, ESD/EMI at the 
system level will be covered as well as 
applying system level ESD stress to 
components, such as LEDs, in a test 
environment. This seminar is derived from 
the following seminars and is composed of 
the best points from them to make the best 
use of your time

•	 January 21-23, 2013 
Boulder City, NV

•	 Late July, 2013

OTHER PROFESSIONAL 
DEVELOPMENT SEMINARS

iNARTE Certified Laboratory  
Auditor, (iNCLA) Training and 
Credentialing Program
iNARTE (www.narte.org) For more 
information and to register visit  
http://www.narte.org/h/
iNCLAConference.asp.

iNARTE also offers the following 
workshops throughout the year. Please 
visit their website for additional details 

www.narte.org: HPEM/HEMP/IEMI 
Workshop, Personal Development through 
Engineering Excellence, Workshop on 
ANSI C63.10 – 2009: Testing Unlicensed 
Wireless Devices.

PRIVATE/CUSTOM 
SEMINARS

Many experts offer private seminars 
designed to train select personnel at your 
location. These seminars offer companies 
an opportunity to train multiple compliance 
personnel with a customized approach 
designed for their needs. Following is a list 
of experts who offer private seminars.

Best ESD Technical Services  
(www.bestesd.com) Classes and seminars 
can be arranged on different topics - from 
basic introduction to highly-specialized 
classes on a particular subject of ESD or 
EMC/EMI relevant to your applications. 

Cherry Clough Consultants  
(www.cherryclough.com)
Seminars allow for a customized approach 
to training in basic and advanced EMC 
design, the EMC Directive and EMC 
engineering practices for EMC testing 
techniques and EMC functional safety.

DLS Electronics Systems  
(www.dlsemc.com/1101) 
DLS experts offer practice oriented 
seminars and workshops on EMC design 
and regulatory compliance issues.

Kimmel Gerke Associates, Ltd.  
(www.emiguru.com) offers seminars on 
EMC design fundamentals and techniques 
for ensuring EMC Compliance.

Montrose Compliance Services  
(www.montrosecompliance.com) 
offers worldwide customized training 
programs on achieving EMC compliance, 
EMC design fundamentals and techniques.

Henry Ott Consultants offers one to three 
day EMC seminars (in plant and public) 
on over 25 different topics, including 
“Partitioning and Layout of Mixed-Signal 
PCBs” and EMC Considerations in 
Switching Power Supply Designs”. Please 
visit Mr. Ott’s website for additional 
information, www.hottconsultants.com/
seminary.html.
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Wyatt Technical Services, LLC
An independent consulting firm that 
specializes in EMC design, troubleshooting 
and training services to commercial and 
industrial manufacturers with global 
distribution in the consumer, computer, 
network & telecommunications, industrial 
and scientific industries. Visit www.emc-
seminars.com for further information.

ON-LINE TRAINING

If webinars are your preferred style of 
learning, many companies sponsor on 
demand style webinars for viewing at your 
convenience. Please visit the following sites 
to view topics and make your selection.

Associated Research  
(www.asresearch.com) offers webinar 
programs providing detailed information 
on many aspects of electrical safety testing. 
They are a valuable resource that can 
be used to learn more about common 
electrical safety tests.

Intertek Academy (www.intertek.com/ 
training) – offers educational 
opportunities in quality, safety and Energy 
Efficiency. Intertek’s 2012 line-up of 
technical seminars, webinars, workshops, 
training events, conferences and White 
Papers provide in-depth guidance for 
understanding new standards and specs, 
innovative techniques and compliance. 
Visit their website for dates and details.

Kimmel Gerke (EMI Guru) is offers 
webinars throughout the year.  
Please visit their website for details:  
www.emiguru.com.

MET Laboratories offers webinars 
throughout the year. Please visit their 
website for details: www.metlabs.com.

MET Laboratories also offers on-demand 
viewing of past webinars at:  
http://www.metlabs.com/News-and-
Events/Seminars-and-Webinars.aspx

TUV SUD America  
(www.tuvamerica.com/tuvnews/ 
webinars.cfm) TUV offers webinars 
and online seminars in the areas of 
Safety, EMC, Management Systems and 
Competency Assessments.

INDUSTRY SYMPOSIA AND 
TABLE TOP PROGRAMS

These annual symposia, sponsored by 
the IEEE’s EMC and Product Safety 
Engineering Societies, and the ESD 
Association, are an excellent resource 
for extensive technical training, and 
exchange of new ideas and technical 
concepts. The benefit of attending these 
events is that attendees can sample a vast 
array of workshops quickly and efficiently 
while networking with colleagues and 
professionals with the same interests.

EMV 2013 – Dusseldorf , Germany – 
March 5-7, 2013. Visit their website for 
additional details (www.mesago.de/en/
EMV/home.htm).

29th International Review of 
Progress in Applied Computational 
Electromagnetics  
(http://aces.ee.olemiss.edu/
conference/2013/)
March 24-28, 2013 – Monterey, CA

EuCAP 2013 – the 7th European 
Conference on Antennas and Propagation 
will be held April 08 -12, 2013 at the 
Swedish Exhibition & Congress Centre  
in Gothenburg, Sweden  
(http://www.eucap2013.org)

IEEE EMC Society – International 
Symposium on Electromagnetic 
Compatibility (http://www.2013emc.org) 
August 5-9, 2013 – Denver, CO

35th Annual Electrical Overstress/
Electrostatic Discharge Symposium 
(http://esda.org/symposia.html) 
September 8-13, 2013 - Las Vegas, NV

35th Annual Symposium of the Antenna 
Measurement Techniques Association 
(AMTA) (http://www.amta2013.org) 
October 6-11, 2013 – Columbus, OH

EMCUK – Newbury, UK – October 
8-9, now in the 10th year, EMCUK can 
contribute its success to being an event 
dedicated to industry by industry. It 
has firmly established the position of 
the “must be at EMC show” a true high 
profile Networking event the Exhibition 
being supported by top flight hands 
on interactive Training and Technical 
Forums. Visit http://www.emcuk.co.uk for 
additional details.

IEEE Symposium on Product 
Compliance Engineering  
(http://www.psessymposium.org)  
Austin, TX, October 7-9, 2013

EMC China 2013 – Shanghai Everbright 
Convention & Exhibition Center, 
Shanghai, China, October 23-25, 2013 
(http://www.emcexpo.com)

IEEE EMC SOCIETY 
REGIONAL EVENTS 2013

Milwaukee, WI: March 19, 2013 
EMC Essentials and Pre-Compliance  
EMC Testing with Kenneth Wyatt,  
Wyatt Technical Services  
Crown Plaza Hotel – Milwaukee Airport. 
Contact Jim Blaha, GE Healthcare, at  
(262) 548-2978 or jblaha@ieee.org.

Chicago, IL: May 7, 2013  
Speakers and topics to be announced 
Itasca Country Club, Itasca, IL  
Contact Frank Krozel, Electronic 
Instruments at (630) 924-1600 or  
frank@electronicinstrument.com.

Detroit, MI: May 15, 2013 
Speakers and topics to be announced
Canton Summit on the Park
Contact Scott Lytle, Yazaki North America
at (734) 983-6012 or scott@emcsociety.org. 

Bloomington, MN: September 2013 
Speakers and topics to be announced
Ramada Mall of America,  
Bloomington, MN. Contact Dan  
Hoolihan at (651) -213-0966  
or at danhoolihanemc@aol.com.  
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AVX Introduces Lead-less Schottky 
Rectifier Diodes for Switching 
Power Supply Applications
AVX Corporation has announced a 
new series of Schottky barrier rectifier 
diodes 
uniquely 
packaged 
as lead-less 
chips. The 
new lead-
less diodes’ 
top-bottom 
symmetry enables better heat transfer 
and current handling than SOD 
devices, as well as fewer mounting 
problems. These diodes are available 
in several case sizes and range in 
current values from 0.1A to 8A and 
are ideal for switch mode power 
supplies, high frequency rectification, 
portable battery power devices, and 
reverse bias protection applications.
For more information, visit  
www.avx.com or call 864-967-2150.

Chroma and UL Sign MOU to Work 
on EV Testing
Chroma and Underwriters Laborato-
ries have announced they recently 
signed a Memorandum of Under-
standing (MOU) aimed at furthering 
joint cooperation in propelling EV test-
ing and standardization. Chroma also 
received worldwide first SAE J1772 
communication protocol automatic 
test system (ATS) certification issued 
by UL. For more information, please 
visit Chroma at www.chromausa.com 
or call us at (949) 600-6400.

Crystek Corporation Introduces 
183 to 219 MHz Voltage Controlled 
Oscillator
Crystek has introduced a new VCO 
(Voltage 
Controlled 
Oscillator) 
that operates 
from 183 to 
219 MHz and 
has a control 

voltage range of 0.5V -4.5V. Model 
CVCO55FL-0183-0219 features a 
typical phase noise of -123dBc/Hz 
at 10 kHz offset and has excellent 
linearity. Typical output power is 
+8.5dBm. For more information, visit 
Crystek online at www.crystek.com

Winners Announced for the CST 
University Publication Award
The CST University Publication 
Award is an annual grant awarded 
to university institutes and 
researchers for work related to 3D 
field simulation applications. The 
winners are awarded extensions 
and upgrades to their CST STUDIO 
SUITE® installations to recognize 
the importance of their work and 
to promote further research. More 
information about the program and 
their year’s winners can be found 
at www.cst.com/content/company/
uniprogram.aspx

Eastern OptX Introduces Series 
7000 Multi-Radio Channel Replicator
Eastern OptX has announced the 
commercial availability of the Series 
7000 Multi-
Radio 
Channel 
Replicator. 
This multi-
radio test 
system 
replicates 
the propagation path of real-world 
applications and brings realistic 
outdoor test ranges into the test 
laboratory while reducing – and in 
some cases – completely eliminating 
time-consuming and expensive 
outdoor testing. The Series 7000 is 
used as a design aid and test tool 
for new modulation and encryption 
schemes.
 
For more information on the Series 
7000, contact Eastern OptX at  
sales@eastern-optx.com.

Representative Agency Expands 
Midwest Coverage for EMTEST
Electronic Instrument Associates 
Central, Inc. (EIA) has been appointed 
by EMTEST as their representative 
agency for the Midwest. EIA was 
selected because of their extensive 
technical expertise and presence in 
the EMC community. 
To learn more about EIA, visit  
www.electronicinstrument.com.  
To view EMTEST’s products online at 
www.emtest.com.

New ETS-Lindgren BiConiLog™ 
EMC Antennas Expedite Test Time
ETS-Lindgren has introduced two 
new BiconiLog™ hybrid antennas that 
combine innovative design, compact 
size and 
excellent 
performance. 
Model 3143B 
covers 30 
MHz to 1 
GHz while 
model 3142E 
increases the upper frequency limit to 
6 GHz and exhibit high gain and low 
VSWR. Both models are available for 
immediate delivery in the “Antennas-
2-Go” Program. For more information, 
visit www.ets-lindgren.com

New AC Power Source with 7 
Sockets on the Face of the Unit for 
Convenience
Interpower has introduced a new low-
cost convenient source of AC power 
that offers customers the opportunity 
to test products before exporting them 
globally. The Interpower International 
Power Source (model 85521711), 
offers 7 of the most common country 
specific AC receptacles ensuring 
that equipment under test utilizes the 
proper AC plug. 

For more information, contact 
Interpower at 800-662-2290 or online 
at www.interpower.com.
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PRODUCT Showcase
Your Source for Product and Service Solutions

IEEE Milwaukee Section 
presents the

2013 EMC Seminar  
with Kenneth Wyatt

This year’s program is focused on 
Developing a Personal EMC Trouble 
Shooting Kit that will meet today’s 
challenges of tight engineering 
budgets. The assembly of your own 
EMC Troubleshooting Kit will keep the 
“Focus of EMC” at the forefront of 
your designs. Mr. Kenneth Wyatt has 
developed an outstanding approach 
that can be implemented for less 
than $5,000.00 (including spectrum 
analyzer)! Those attending will greatly 
benefit from Ken’s tutorials and 
classroom experimentation of these 
recommended tools. 

For more information 
contact Jim Blaha at  

jblaha@ieee.org.

Tuesday, March 19, 2013
Crowne Plaza Milwaukee Airport Hotel

Milwaukee, Wisconsin

Time to Update

Make sure you get your copy! 
Subscribe or renew today at  
www.incompliancemag.com.

It’s time to update your company 
listing in our online directory! 

Make sure your information  
is correct for the  

2013 Annual Reference Guide 
coming in March 2013!

March 2013

www.incompliancemag.com/
directory_instructions
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IQD Extends the Industrial 
Temperature Range of their SMD 
OCXO Series.
IQD Frequency Products announced 
their IQOV-90 series high stability low 
phase noise OCXOs now encom-
passes the 
full industrial 
temperature 
range stan-
dard of -40 
to 85°C. The 
new design 
is available in 
frequencies from 10 to 40 MHz  
and with supply voltages of 12V, 5.0V 
or 3.3V.

The IQOV-90 series is suitable 
for a wide range of applications 
including base stations, repeater 
stations, instrumentation, medical 
and measurement equipment. 
Alternative supply voltages and output 
compatibilities are available to suit 

almost any application for customer 
specific requirements.

For more information, visit  
www.iqdfrequencyproducts.com.

LCR Electronics, Inc. Announces 
Key Acquisition
LCR Electronics, Inc. has announced 
the opening of a new System 
Integration Design, Development and 
Test Facility in Ridgeland, MS. The 
facility was acquired by LCR as was 
previously the Diversified Technology, 
Inc. (DTI) Systems Engineering Group. 
LCR’s Product/Engineering Manager – 
System Integration, Donald Germany 
will be managing the new facility 
along with a staff of top key Systems 
Engineers that bring over  
70 years of combined System 
Integration experience to the 
organization. For more information, 
visit www.lcr-inc.com.

Training Agreement between 
Washington Laboratories Academy 
and the Center for Advanced 
Engineering and Research 
Announced
The Washington Laboratories 
Academy and the Center for Advanced 
Engineering and Research (CAER) 
have reached a collaborative 
agreement to provide technology 
training in Southeastern region 
of Virginia. Training will focus on 
practical design and development 
of electronics, nuclear and wireless 
technologies. Initial topics will include 
electromagnetic compatibility design, 
wireless regulations for global markets 
and electrical safety design. 

For more information on training 
opportunities, visit Washington 
Laboratories Academy at  
www.wll.com/academy.
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All good questions. It took me a 
while to internalize an answer. 
As a practicing electrical 

engineer, you probably won’t use u 
substitution to solve an integral. You’ll 
use simulators to design products 
to specifications. You will know the 
general relationships that loss increases 
with frequency, and that is probably 
good enough. You’ll look things up 
on Wiki. One of the most important 
skills of a good engineer is figuring 
out what short cuts and simplifications 
can be taken to save money, while still 
meeting the product specifications, 

and doing it quickly to stay on 
schedule. Much of engineering is about 
understanding finance, specifically the 
time value of money and the life cycle 
of a product. The product life cycle is 
design -> engineering -> validation 
-> production -> costs of sustaining. 
Everything costs and needs money to 
complete. The survival of your project, 
or even company, can depend on it. 
Products are measured by return on 
investment. Money drives pretty much 
everything in engineering. So why do 
we derive equations at all?

This is what I figured out this year that 
I would like to share with you, but to 
appreciate it you have to remember 
how we got here. Look at the time line 
of evolution. Nucleic acids began to 
self-assemble about 4 billion years ago. 
Bacteria about 3.5 billion years ago. 
After 1 and a half billion years cells 
with a DNA in a nucleus show up on 
the scene. They reproduce by splitting. 
These cells floated around for another 
billion years before multi-celled 
organisms started to evolve. 600 million 
years ago simple animals showed up. 
2.5 million years ago the genus Homo 
shows up. 200,000 years ago we have 
evolved into modern humans.

Now consider the timeline of our 
mathematics. 300 years ago we got 
calculus and Newton’s Laws. That took 
about 199,700 years. 140 years ago we 
got Maxwell’s equations. 107 years ago 
we learned about relativity, and that 
space and time can bend, and nothing 
is what it seems. 86 years ago we got 
Schrodinger’s equation, and solved 
the mysteries of the atom. We learned 
that not only are things strange, they 
are strange in a way that we still do 
not understand. In 1950, using xray 
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Why Do We Derive?
BY ANDY MARTWICK

Every time I teach a class I learn something. In this year’s 
class the following questions came up often. 
•	 Why should we learn how to derive solutions starting 

from Maxwell’s equations? 
•	 Why not just look up the solutions to use for a particular 

problem? 
•	 Why should we use u substitution to solve an integral 

when we can look up the answer? 
•	 Why derive the skin depth when the result is on Wiki?

http://www.incompliancemag.com
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crystallography, we figured out what 
DNA was. This started the medical 
revolution, where we can finally begin 
to understand cancer and the workings 
of the cell at a chemical level.

These are the equations of our 
industrial revolution. These are the 
equations that enabled us to create 
fertilizer needed to feed the planet, 
make computers that let us numerically 
solve more complicated problems, 
design drugs that have a particular 
molecular shape, and land robots on 
Mars. Without these equations, there 
would be no knowledge about the 
workings of DNA, medicine would not 
exist in the form that we have today. 
We would not have cars, planes, or 
electricity to power our homes. Life 
would be drastically different. In terms 
of evolution, this all happened in an 
instant.

Here we sit on the cusp of evolution. 
For the majority, we no longer have the 
knowledge needed to survive if we were 

transported back just a few thousand 
years ago. I know how to calculate 
energy levels of atoms, but not how to 
farm a field, or what roots can be eaten, 
or how to raise chickens. I know how 
to go to Costco. I know how to drive a 
car but am totally incapable of building 
a car myself. In fact, I cannot build a 
toaster (although I can calculate the 
inductance of its coils). I would not be 
able to mine copper. When it comes 
to survival, I am totally dependent on 
this technology that we have created. 
This is where evolution has led us, the 
result of our equations. As an engineer, 
you have an obligation to understand 
these equations and where the 
solutions come from. You are obligated 
to understand the last 300 years of 
mathematics.

Being adept with the use of 
mathematics, I can make some very 
simple and very certain predictions. 
Let’s look at the near future, say 50 
to 100 years. This is the future of my 
children. Very simply, we will not be 

able to feed the world population with 
the current oil based technology. We 
will experience either a population 
die off, or our technology will evolve. 
Continued global warming will change 
our planet to a point that it cannot 
sustain society in the current form. 
If we switch from oil to coal we may 
well damage our planet so that it 
cannot sustain human life. That really 
sums it up. As a matter of survival, 
the future engineers should be able to 
solve equations like (oil supply – d(oil) 
/ dt)= 0. Solve for t. You, the future 
engineer, will face some of the most 
difficult, multi-disciplinary engineering 
problems ever. You are at a cusp of 
evolution, the result of 4 billion years 
of life processes, and the work you do 
in your lifetime determines the future. 
We are either going to continue to 
evolve as a technology based society or 
we will set the evolutionary clock back 
thousands, millions or even billions of 
years. It won’t get done by guessing, or 
by feel, or by popular vote. There are no 
formulas, there is no book. You need 
to be able to write down the equations 
that describe complex and terrible 
problems. Then you need to figure out 
how to derive the solutions. I wish you 
the best of luck. 
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(the author)

ANDY MARTWICK
has been an Electrical 
Engineer at Intel for the 
past 17 years. For the 
last 5 years he has been 
an adjunct professor at 
Portland State University 
and Oregon Tech where he 
teaches math, electricity 
and magnetism. He can be 
reached at martwick@pdx.edu.

You need to be able to write down the equations that describe complex and terrible 

problems. Then you need to figure out how to derive the solutions. 
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NIELS JONASSEN, MSC, DSC,  
worked for 40 years at the Technical  
University of Denmark, where he 
conducted classes in electromagne-
tism, static and atmospheric electric-
ity, airborne radioactivity, and indoor 
climate. Mr. Jonassen passed away 
in 2006. For Mr. Jonassen’s full bio, 
please visit page 21.

MARY ANN KAHL
While her educational background 
is in architecture and English, Mary 
Ann’s professional editing experience 
began in the early 80s as a research 
assistant in the Epidemiology and 
Genetics Section at the National 
Cancer Institute. For Mary Ann’s full 
bio, please visit page 42.

GREGG KERVILL
Gregg began life as a physicist but 
has worked in electronics all his life, 
because, as he puts it, it was more 
fun. He completed a (three year) 
Diploma in Industrial Management 
(the forerunner of the MBA, 1980’s). 
For Gregg’s full bio, please visit 33.

BRIAN LAWRENCE 
began his career in electromagnetics 
at Plessey Research Labs, designing 
“Stealth” materials for the British 
armed services. For Brian’s full bio, 
please visit page 15.

ANDY MARTWICK
has been an Electrical Engineer at 
Intel for the past 17 years. For the 
last 5 years he has been an adjunct 
professor at Portland State University 
and Oregon Tech where he teaches 
math, electricity and magnetism. For 
Andy’s full bio, please visit page 57.

GEOFFREY PECKHAM
is CEO of Clarion Safety Systems 
and chair of both the ANSI Z535 
Committee and the U.S. Technical 
Advisory Group to ISO Technical 
Committee 145- Graphical Symbols. 
For Geoff’s full bio, please visit  
page 23.

MIKE VIOLETTE
is President of Washington Labs  
and Director of American  
Certification Body. For Mike’s full bio, 
please visit page 37.
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We wish to thank our community of knowledgeable 
authors, indeed, experts in their field - who come 
together to bring you each issue of In Compliance. 
Their contributions of informative articles continue 
to move technology forward.
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 • MIL-STD 461F 
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Test Facilities 
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 • Wireless / OTA 

 September 16 – 20

Course Benefits:
 • Classroom study with hands-on 

 lab sessions
 • Taught by experienced engineers  
 • Low student to instructor ratio
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 • Course study guide included

Our training facilities include an A2LA 
accredited calibration lab, CTIA CATL, 
and NVLAP accredited acoustic lab. 
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The NSG 4070 is a multi-functional device for carrying out tests to 

accompany development and conformity testing in accordance to 

IEC/EN 61000-4-6 and several automotive standards. Anyone who 

spends a considerable amount of time on test station calibration, 

connecting EUT monitors or documentation can now carry out 

immunity testing in a much more efficient manner with the 3rd  

generation of NSG 4070. Additional highlights: EUT monitoring results 

can be annotated during testing with the output incorporated into 

the report.

NSG 4070 at a glance:

 Solution for IEC/EN 61000-4-6 and automotive BCI 

 Frequency range 9 kHz to 1 GHz

 Easy to operate via front panel or Windows Software

 Calibration data displayed in graphical or table form
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