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President’s Message

Hello Product Safety Engineering Society
Members,

Welcome to the 4th year of the Product Safety
Engineering Society. It appears that PSES is
here to stay. The society appears now to be
financially viable. The IEEE has restructured
its infrastructure charges to the individual
Societies. The new model is much better for
the PSES financially. We just need to get the
word out to let people with product safety
engineering interests know that we exist and
to join the society!

The PSES Board of Directors met last month
in Los Angeles. We brainstormed ideas to
increase membership, provide more technical
activities, increase the size and breadth of our
conferences and to plant the seeds for a full
fledged PSES peer reviewed technical journal.
We are always open to ideas from our
membership to know what you want from your
society. The PSES is still in a formative stage

Henry Benitez

and may be more easily molded than well
established societies. So please provide input
to myself or any of your PSES Board Directors.

The board is currently planning for future
conference locations. Longmont, Colorado
has been selected for October 22-23, 2007.
Austin, Texas will be the venue for 2008. We
are looking to fill several more years out. We
are also entertaining the idea for conferences

Continued on Page 3
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IEEE PSES Officers

Executive Committee Name Term
President Henry Benitez (06-07)
Past President Mark Montrose (06-07)
President Elect Jim Bacher 07)
Secretary Daniece Carpenter (07-08)
Treasurer Murlin Marks (07-08)
Vice President - Communications Dan Roman (07-08)
Vice President - Member Services Ken Thomas (07-08)
Vice President - Technical Activities Jack Burns (07-08)
Vice President - Conferences Richard Georgerian (07-08)

Directors At Large

Term Expires 12/07 Term Expires 12/08 Term Expires 12/09 Ex Officio (without vote)

Jim Bacher Jack Burns Daniece Carpenter Chapter Chairs

John Freudenberg Murlin Marks Daniel Nachtigall Standing Committee Chairs
Bansi Patel Richard Pescatore Richard Georgerian IEEE HQ

Dan Roman Ken Thomas Elya Joffe IEEE TAB Division VI Director

IEEE PSES Web Sites
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outside the United States as well for 2007 or beyond. It is preferred that a host chapter be
available to help support such events although not absolutely necessary. If anyone is interested
in helping to host a conference in their geographic location anywhere in the world, please let
us know and we can discuss the possibilities.

Enjoy the newsletter and consider contributing articles yourself for publication in your areas
of interest.

Sincerely,

ol

Henry Benitez
IEEE Product Safety Engineering Society
h.benitez@ieee.org

Tip: Best way to get your boss to approve your
trip to the 2007 Symposium on Compliance
Engineering is to submit a paper that gets ac-
cepted for the symposium!

|EEE PSES Product Safety Engineering Newsl etter Vol. 3 No.1 Page 3


mailto:h.benitez@ieee.org
http://www.ieeecommunities.org/emc-pstc
http://www.ieee.org/portal/pages/services/communities/userguides.html
http://www.ieee.org/portal/pages/services/communities/userguides.html
https://www.ieeecommunities.org/emc-pstc?go=1306656
https://www.ieeecommunities.org/emc-pstc?go=1306656
mailto:gweidner@ieee.org
http://www.ieee-pses.org/symposium

Chapter Safety Probes

Central TexasChapter

Santa Clara Chapter

Chairman :  Daniece Carpenter
daniece_carpenter@dell.com

Chairman : Tom Burke

Thomas.M.Burke@us.ul.com

Oregon Chapter

Chicago Chapter

Chairman :  Henry Benitez
h.benitez@ieee.org

Chairman : Ken Thomas

kthomas@globalsafetysolutions.net

Rochester NY Chapter

Central New England Chapter

Chairman :  James Shipkowski
james.shipkowski@kodak.com

Orange County Chapter

WW\W.i eee.org/oc-pses
Chairman :  Charlie Bayhi
CPSM Corporation
bayhi@cpsm-corp.com

Vice-Chairman

Paul Herrick

Product Safety Consultant
jpherrick@yahoo.com

Secretary

Randy Flinders
Emulex Corporation
rflinders@ieee.org

Treasurer

Thomas Ha

G&M Compliance.
tom@gmcompliance.com

Chairman :  John Freudenberg

jmfreudenberg@excite.com
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| EEE PSES International Chapters

Taipei Taiwan Chapter | srael Chapter

. Chairman :  Moshe Henig
Chairman :  Zenon Wang moshe h@itl.co.il

Zenon_Wang@DELL.com

Vancouver Chapter

Chairman:  Mohamed Omran
mohamed.omran@csa-international.org

People Looking To Start Chapters

Want to start a chapter? Send your contact information to Stefan Mozar and it will be included in the
chapter news. If you haave chapter updates please send them to Stefan M ozar aswell at s.mozar @ieee.org.

Denver Colorodo Dallas Texas
Richard Georgerian Mike Cantwell, PE
voice: (303) 833-2327 Sr. Account Representative
e-mail: richardg@ieee.org Intertek ETL SEMKO

420 N. Dorothy Dr.

Richardson, TX 75081

Tel: 972-238-5591 x107

Fax: 972-238-1860

e-mail: mike.cantwell@intertek.com
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Technically Speaking
by Richard Nute
February, 2007

A colleague asked a question regarding a power supply unit (PSU) compliant with EN 60950-
1 (for instance a Class | ATX PSU). He asked:

Looking through an ATX PSU report and also EN 60950-1 there is a requirement for the
mains input to be basic insulated from earth. There is also a requirement for Double/Rein-
forced Insulation between mains input and the DC outputs.

However in the case of the ATX PSU the dc output ground is connected to PE, therefore
wouldn’t this be compromising the Double/Reinforced Insulation requirement between mains
input and the DC outputs by reducing it to Basic Insulation?

The report shows that the lab tested with 1.5kV between PE and mains input, and with 3kV
between mains input and DC outputs tied together, and the unit was compliant. Does this
simply mean that the designed Basic Insulation is withstanding the electric strength require-
ment for Reinforced Insulation?

Class | construction requires two safeguards:

1: Basic Insulation between mains and earth;
2:  An earthing path to carry fault current in the event of a failure of Basic Insulation.

Class Il construction also requires two safeguards:

1: Basic Insulation between mains and Supplementary Insulation;

2: Supplementary Insulation between Basic Insulation and accessible conductive parts to
prevent the accessible conductive parts from becoming live in the event of failure of
Basic Insulation.

We assume that the low-voltage secondary circuits are accessible and therefore comprise
accessible conductive parts. This is usually true as the secondary circuits are often con-
nected to connectors with accessible terminals. Or, the secondary circuits are accessible
when installing additional circuit boards.

When conventional 50-60 Hz transformers were used in power supplies, it was common to
install a shield between primary windings and secondary windings. This shield was con-
nected to earth, and could carry the fault current in the event of a fault in the Basic Insulation.

Today, such a shield in a switching-mode power supply transformer reduces the coupling of
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the transformer and increases its size. So, SMPS transformers are built with Double Insula-
tion (Basic plus Supplementary).

So, in a Class | SMPS, the Basic Insulation between primary and earth must be tested (typi-
cally at 1500 V rms).

And, the Basic plus Supplementary Insulation between primary and secondary must be tested
(typically at 3000 V rms).

If the secondary is connected to earth, then both the primary-to-earth Basic Insulation and
the primary-to-secondary Double Insulation is tested at the same time.

It is possible to construct a transformer such that the secondary winding can carry the fault
current in the event of a fault of the Basic Insulation. In this case, the secondary winding
would act as a shield as in the 50-60 Hz transformer.

However, typical SMPS uses a bridge rectifier, so the secondary is connected to earth via the
rectifier. Semiconductors are not considered reliable safeguards, so the secondary circuit
earthing cannot be considered as meeting the earthing requirements. So, the secondary is
required to be isolated from the primary by Double Insulation.

In general, certification houses ignore the fact that when they test the Double Insulation they
are also subjecting the primary circuit Basic Insulation to an excessive test voltage. Fortu-
nately, both the minimum required clearance distance AND the solid insulation can easily
pass the 3000 V rms test. (Actually, the minimum required clearance is good for about 5000
V rms; solid insulation is typically good for more than 10000 V rms.)

In some cases, the outputs of a SMPS are floating, i.e., are not connected to earth in the
power supply, but are connected to earth in the end-product. In this case, the test is applied
between the primary and the secondary, with the secondary not being connected to earth. In
this case, the primary-earth insulation is not subjected to excessive voltage.

This construction does not reduce the primary-secondary insulation to Basic Insulation. The
transformer is actually built with Double Insulation, and is separately tested BEFORE it is
installed into the ATX power supply.

You are correct: The Basic Insulation is indeed subjected to the Double/Reinforced Insula-
tion test voltage.

Certification houses SHOULD disconnect the secondary from ground while testing the pri-
mary-secondary insulation.

Here is why Basic Insulation clearance (and creepage) can pass the Double Insulation 3 kV
rms test:

EN 60950-1 requires 2 mm clearance (air insulation) for Basic Insulation rated up to 300 V.

Continued on Page 9
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East meets West
Through Educatlon Networkmg & Celebration

Educat:on

New for the EMC Sympossum is the Global EMC University. Recognizing the
need for low cost, high quality education on EMC, the Global University was
developed to provide tutorials with Continuing Educational Unit Credits (CEUs).
Instructors are leading experts from around the world. A few of the University
topics include: L 2
+ Printed Circuit Board Layout considerations for Reduced Emissions

+ High-Frequency behavior of Resistors, Capacitors, Inductors, Ferrites

« General Properties of Antennas, both Intentional and Unintentional
This special track will complement the outstanding technical program of over
150 papers, numerous workshops and tutorials.

Networking

With EMC 2007 promoting “East meets West™ this is an excellent opportunity for
Attendees and Companies to become a part of the EMC Community throughout
the Pacific Rim Region.
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Celebration

.\ A Special Anniversary Celebration wnll be held on the final day
of the Symposium. To be honored ar pas‘EEMC Somety ) |
re5|dents and some gﬁhe _m_os!:_mfluental EMC P: = -

Join us for the Education - Jain us for the Hetworking - join us for the Celebration
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http://www.EMC2007.org/

The breakdown of air insulation is a function of the incremental V/mm between the two con-
ductors.

The incremental V/mm is a function of the SHAPE of the the two conductors between which
the electric field exists.

The shape extremes create a homogeneous field or an inhomogeneous field.

A homogeneous field is created by two parallel planes, and is characterized by equidistant
equipotential lines between the planes (or large spheres). In other words, the V/mm between
the two planes is a constant.

An inhomogeneous field is created by two points, and is characterized by non-equidistant
equipotential lines between the two points. The V/mm between the points is not constant.
Indeed, the equipotential lines near the points have very high V/mm compared to the V/mm at
the midpoint between the two points.

This means that, for a given distance between conductors, an inhomogeneous field will break
down at a much lower voltage than a homogeneous field.

According to IEC 60664-1 {ed1}, Annex A, Table A1, 2 mm purely inhomogeneous field will
break down at 1.68 kV rms. So, the 2 mm and 1.5 kV requirement is reasonably consistent
with physics and includes a small margin. The V/mm is about 0.85 kV/mm.

On the other hand, 2 mm purely homogeneous will break down at 4.48 kV. The V/mm is
about 2.5 kvV/mm.

(The breakdown data is for 2000 meters above sea level. So, at sea level, the breakdown

voltage is slightly higher because there is more air between the two conductors.)

In real life, we never have purely homogeneous or purely inhomogeneous fields, but some-
thing in between (and somewhat unpredictable due to the design of the clearances).

Continued on Page 10

Booked your trip to the 2007 Symposium on
Compliance Engineering yet?
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Air Insulation
(withstand voltages)
Data from IEC BOBE4-1{ed1}, Annex A, Table Al
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So, if a 2 mm clearance does not break down at 3 kV, then we know the clearance is more
homogeneous than inhomogeneous.

If the closest approach of two conductors is on a printed wiring board, and the pads are
circular, then the shape of the field is approaching homogeneous.

And, if there is any solder mask on the pads, then the electric strength is higher because of
the solid insulation.

And, most PWB layouts include some margin above the minimum, so the minimum clearance
is often more than 2 mm.

Hence, in my experience, primary-earth breakdowns are in the neighborhood of 5 kV.

A creepage is the interface between air and solid insulations, which are in parallel. Physi-
cally, a creepage cannot be shorter than a clearance, but it can be longer than a clearance.

In a parallel construction (as on a PWB), the equipotential lines are unaffected by the nature
of the insulation, whether air or solid. Equipotential lines exist within solid insulation. How-
ever, the V/mm of solid insulation is orders of magnitude greater than the V/mm of air.

By the way, air does not break down below about 300 V rms, regardless of distance.

*kkkk

If you have a question about safety, and would like to see it published here, please send the
guestion to Richard Nute, richn@ieee.org.
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IEEE PSES Membership savings

UL University Offers
IEEE PSES Members
15 Percent Discount

UL University (ULU) has established a discount code which will provide all IEEE-
PSES members with a 15 percent discount off the price of all ULU instructor-led
workshops, online programs, videos, books, and other services/products offered
under the ULU brand. The discount is automatically applied during registration or
purchase of ULU products. Registration or product purchase can be accomplished
online at www.uluniversity.com or by calling 888-503-5536 in the U.S. or the
country-specific number posted on the ULU website.

To receive the discount, members must enter or mention the discount code found
in the Members Only section of the PSES website.

If you or any member has specific questions regarding ULU products or services,
please call or email me or call the local country specific number posted on the UL
University website.

Tony Robertson
Manager — Customer Training

Advantages of Membership
in the IEEE PSES

Makes you part of a community where you will:
Network with technica expertsat loca eventsand industry conferences.
Recealvediscountson Society conferencesand symposumsregidrationfees
Participatein education and career devel opment.
Addressproduct sefety engineering asan applied science.
Haveaccesstoavirtud community forumfor safety engineersand technicd professonds.
Promotion and coordination of Product Sefety Engineering activitieswith multiple |EEE Societies.
Provide outreach to interested engineers, Sudentsand professonds.
Have accessto Society Publications.

& 1EEE | < PsEs

Product Safety Engineering Society

E-Mail List: http://www.ieee-pses.org/emc-pstc.html
Virtual Community: http://www.ieeecommunities.org/emc-pstc
Symposium: http://www.ieee-pses.org/symposium/

Membership: Thesociety ID for renewa or gpplicationis”043-0431". Yearly society feeisUS$35.
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Looking for Test & Measurement Equipment?

Advanced Test Equipment Rentals

Rentals Made Easy
Advanced Test
WWW.ATECORP.COM Ellllillmelll nelltals
MEASUREMENT  INSPECTION ENVIRONMENTAL

—-—7;3'

Megger ESD Simulator Systems
Fluke

Megohmmeters
RF Field Intensity Meters

\ - . = Spectrum Analyzers
Hipot Testers
www.atecorp.com  CEEEEEIER
Rentals Leases Sales

TOP MANUFACTURERS: EQUIPMENT:
Agilent Transient/ Surge / EFT Eeneratnrs
Associated Research Hipot Testers
Kikusui Ground Bond Testers
Quadtech Amplifiers

Temperature Recorders TEREA |
| [

Datalogyers

Environmental Chambers

AC Power Supplies

and more Megohmimeters

(800] 404-2832

Full Online Catalog @ ATEGORPCOM

e
e

_I_ The Internatlonally Recogmzed
MID E Certification Program

®—for Engineers and Technicans |

A

UK: NARTE, Astdnbury Manor, Suite-9; Stevenage, SG2 7EH, UK » +44(Q)143’8 880757 NARTEinEu@aol.com
Japan: KEC, b 8-Z-nishitenma, kit-ku, Osaka-city 530-0847; TJapan ¢ +81-6-6364-2341: kudo@kec.jp
USA Headquarter‘S NARTE, 167 Vlllage Street;- Medway MA 02053, USA ¢ +1 800-89-NARTE: info@narte.org

For complete mformatlon,{eﬂfﬁcation enrollment forms and course study materials, log on to: www.narte.org
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NARTE Certification will Validate your Knowledge and Experience

NARTE, The National Association of Radio and Telecommunications Engineers, and the IEEE
Product safety Engineering Society have signed a formal Agreement that serves as a framework
within which both organizations support and cosponsor programs, or events intended to foster and
promote technical awareness, education, and achievement within product safety engineering.

It is intended that this agreement will promote joint coordination and exercise of the resources of
both IEEE PSES and NARTE to recognize the potential and capability of individual Engineers and
Technicians in the furtherance of their technical understanding and achievement in product safety
engineering, and related fields of safety engineering. NARTE is specifically engaged in the provi-
sion of credentials as recognition of, and reward for, such achievement.

NARTE serves as the certification agent for the PS Credential Certification Program. As certifica-
tion agent, NARTE performs all tasks associated with the administration of the program. This
includes distribution of application forms, administration including the designation of locations,
times, dates and costs of completed examinations, and issuance of documents of certification.

Product Safety Credential Certification is a four-step process based on education, work experi-
ence, peer endorsement and examination. Educational requirements for engineers include gradu-
ation from an accredited four year curriculum in engineering. For technicians, education includes
graduation from a trade or vocational school course in electronic technology. A number of years of
direct work experience in the field is required of both engineers and technicians. Peer and super-
visory endorsements are used to substantiate the credibility of the candidate.

Examinations are confined to the area of PS essentials. The target of the essential examination is
to establish that a candidate has a broad knowledge in many specific areas.

NARTE will present a Workshop and will administer a Certification Examination during the IEEE
PSES 2007 Symposium to be held at the Radisson Hotel & Conference Centre. The Workshop is
currently scheduled for Monday, October 22" and the Examination for Wednesday, October 24,

Application for Product Safety (PS) credential certification may be secured by forwarding requests
to:

The National Association of Radio and Telecommunications Engineers, Inc.
(NARTE)
167 Village Street
Medway, MA 02053
Telephone:  508-533-8333
800-89-NARTE
Fax: 508-533-3815
http://www.narte.org

Application forms are available on the web site. Completed application forms should be forwarded
directly to NARTE.

Applications for other NARTE programs may also be submitted for examination at this event.
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The Product Safety Engineering Newsletter is published quarterly during the last
month of each calendar quarter. The following deadlines are necessary in order to
meet that schedule.

Closing dates for submitted articles:

1Q issue: February 1

2Q issue: May 1 We need papersy

3Q issue: August 1

4Q issue: November 1 news, art| CleS,
Closing dates for news items: etC . fo r th e

1Q issue: February 15
2Q issue: May 15

3Q issue: August 15 NeWS I ettel’,
4Q issue: November 15
eDJ

1Q issue: February 15 an d Sym p 0S | um.

2Q issue: May 15
3Q issue: August 15
4Q issue: November 15

eDJ Publication Schedule

The eDJ is published as a special section of the PSEN.
Contact Mike Sherman for details.

Symposium Author’s Schedule:

Intent to present and topic (e-mail) April 29, 2007
Draft e-paper June 1, 2007

Notification of Acceptance July 6, 2007
Complete e-paper August 17, 2007
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Defining and Designing for the
Reasonable Person

by Greg Tolchinsky and Michael S. Morse, Ph.D.

l. Introduction

“The reasonable person is an abstract individual of ordinary mental and physical capacity
who is as prudent and careful as any situation would require him to be.” Either the consumer,
product designer, or even both can be considered negligent in a product liability case; when
this “reasonable person standard” is breached. Yet, when apportioning negligence, the ambi-
guities in the definition of the “reasonable person” can lead a jury to delicately balance such
important questions as:

Which party must assume the higher standard of reasonableness, the consumer or the
product designer?

What defines how a reasonable consumer will act—environmental factors or the factors
associated with design of the human machine?

Should a simple warning label override the limitations ascribed unto human beings through
thousands of years of evolution?

When considering the relative novelty of modern technology along the timeline that defines
the evolution of human beings, one understands how a modern machine can exceed the
limitations of the human machine tasked with operating it. Among the first and best examples
of this appeared in the design of the fighter and bomber planes of WWII. “The complexity of
these modern machines strained the capabilities of even experienced flyers.”? Attempting to
remedy the problem, operators were given more “thorough training and education. After these
attempts failed to reduce the accidents and injuries, design engineers realized the impossi-
bility of modifying people to fit machinery.”

With recognition of the approaching conflict between man and machine, a new science was
thrust into prevalence. Human factors engineering studied the “behavior of normal people
under conditions of potential danger.” This science gave product designers the proper tools
to tailor modern technology to the consumer.

As such, it appears that to best define the reasonable person, one must consider both envi-
ronmental and human design factors. More importantly, one must keep in mind that while we
can change our environmental factors, we can no more change our biological design than a
zebra can change its stripes. There is an envelope of human perception and performance
that simply cannot be changed or exceeded. This is why the standard of reasonableness
ultimately must be higher for the product designer. A reasonable consumer has little more
duty than to act with common sense inherent to biology and environment, while a reasonable
product designer; must understand and respect exactly what defines the reasonable con-
sumer.

Continued on Page 16
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Il. Human Design Limitations

It is impossible to comprehensively analyze all complexities of human design in the span of
this article. Nonetheless, this section will attempt to give general insight into a small number
of human limitations that greatly impact a human being’s actions and as such must become
critical in product design.

A. The Eye

The physical limitations of the eye can be described by the different functions of the fovea
and the periphery. The fovea, which is a portion of the retina composed nearly entirely of
cone cells, is responsible for providing a viewer with visual acuity at a focal point*. However,
beyond the boundaries of the fovea, the density of cone cells drops dramatically into an area
of the retina known as the periphery, composed predominantly of rod cells. The rod cells
function to orient space, but they have a much lower visual acuity and are not very respon-
sive to static objects. The rod cells extend the spectrum of vision from the focal region to the
visual boundary, occurring at about 140°.5 This shows that anything that is 1.5° above or
below one’s line of sight will strike the less sensitive rod cells; and anything from 140° to 180°
is out of the field of vision.®

Product design that expects one to see static objects in the periphery of vision, is design that
expects more from the human than the limits set by the design of the human.

B. Natural Head Posture

Through the process of evolution the modern human being has developed a decreased aware-
ness from a direction upward of the horizontal. One could attribute such an effect to the lack
of a threat to humans from airborne predators. The natural static head posture of the human
being is directed at a 12° to 18° angle with respect to the horizontal.® This declivity expresses
the man’s natural visual line of sight, which is further enhanced when a person walks. The
static natural head posture minus the walking head posture is +4.60°.” A human’s natural
posture causes one to look earthward when walking. We can only assume this aspect of
human design arose as part of the need to avoid static obstructions on the ground along the
path followed by the generally earthbound human.

Modern designers must incorporate the human being’s proclivity to direct himself toward the
ground. Products that do not anticipate such behavior—or worse, require a non-natural
posture—uwill ultimately be linked to failures, injuries, and litigation.

C. Mental Capacities and Attention Span

Even in relatively calm environments, human beings are continuously bombarded with large
amounts of sensory data. Consider, for a moment how much processing power must be dedi-
cated to perform even rudimentary computer analysis on a single photograph and then con-
sider how humans constantly are analyzing vastly complex and dynamic visual and auditory
fields in real time. It is pretty amazing that we can do things which supercomputers can barely
even touch on.

Still, the mind cannot possibly process all the amounts of information available in the environ-
ment, forcing the human being to filter pre-cognized information, a mechanism of the human

Continued on Page 18

Vol. 3 No. 1 Page 16 |IEEE PSES Product Safety Engineering Newsletter



design known as a person’s attention®. In the case of eyesight, with increased likelihood, the
mind captures image data from large dynamic objects that are significant to the perceiver.
However, in noticing these objects the mind discards a large portion of other sensory data.
The discarded signals lead to the potentially detrimental effects of inattentional blindness,
occurring when a person’s lack of attention forces him to fail to notice something critical. The
effects of inattentional blindness are enhanced by an engaged mind.® Humans become in-
creasingly less likely to observe objects (that may be perceptually significant) while engaged
in tasks that seem to set the boundaries for significance.

It is thus critical that product designers consider the environment and the risk that important
cues will be lost to the realm of intentional blindness, making things which should seem
obviously dangerous; quite invisible.

D. Human Response to Familiarity

Most manufacturing and service industry professionals believe that an operator’s experience
with a specific machine is directly proportional to an operator’s safety with that machine.
While seemingly a logical conclusion, the opposite can in fact be true. Due to a human
beings inherent nature, an operator familiar with a machine can often exchange following the
correct safety procedures, for a higher level of performance or a minimum amount of effort.

While the operator may feel that such an exchange is warranted, the nonoccurrence of an
accident is not due to the safety of the machine. It is instead due to the lower probability of an
accident with respect to a safe operation. Over time, as the operator becomes less vigilant an
accident is bound to occur.®

E. Human Response to Warning

A correctly employed warning has the capability to alleviate some of the danger associated
with a product. To be effective, a warning must evoke the following responses from the opera-
tor.1°

The operator must notice the warning
The operator must read the warning
The operator must comprehend the warning

The operator must follow the warning

The typical environment is awash with distractions. The product designer who wants his
warning to be noticed must make use of colors and wording that would stand out in such an
environment. In many cultures the color red is associated with danger, making a red warning
more noticeable to the average person then the same warning of another color. Words such
as DANGER or CAUTION, signal icons such as an exclamation point enclosed by a triangle,
or pictorial illustrations of the danger can also make a warning more noticeable. One study
measured the amount of time it took a person to find two different types of warning labels on
an alcoholic beverage. One warning was colored red, showed a triangle enclosing an excla-
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mation point and contained a pictorial illustration of a slash over a car and cocktail glass
enclosed in a circle. The other warning did not include these features. It took the average
person 2.07 seconds to find the first warning as compared to 2.80 seconds for the latter.'

While an individual may notice a warning, whether he reads it or not is largely dependant on
his beliefs and attitudes towards the product. As mentioned before, “familiarity breeds con-
tempt,” causing an individual who feels experienced or comfortable with a product to be less
likely to read the warning. On the other hand, an operator who perceives a product as unusu-
ally dangerous will be much more likely to read and follow the warning. Because an individual’'s
attitude towards a product will greatly influence whether he will read the warning, the product
designer must take it upon himself to make the public aware of the dangers associated with
the product.

If an individual does decide to read a warning, it is imperative that he understand and not
misinterpret the danger. Considering that “almost 50 percent of Americans do not read above
the 4th grade level”,*? it becomes apparent that the use of complex words and technical terms
in warnings is not the most effective way to communicate a danger. The language in a warn-
ing should be intelligible to the least linguistically-abled percent of the population.

Now that the individual has noticed, read and comprehended the warning he must finally
follow the safety instructions. Human actions tend to originate from a subconscious cost-
benefit analysis. (As an example, try to remember the last time you watched a late-night
infomercial, while the remote sat on a counter, a seemingly infinite distance away. Why did
you not get up and change the channel? The answer is simple, the cost of moving from the
couch was greater then the benefit of tuning out the advertisement. Advertisers count on this
behavior.) Humans learn to ignore a warning labels when they feel the benefits of ignoring
the label outweigh the risk of injury. One major motivator for an individual to follow a warning,
is fear that the injury will be severe. Thus, a warning label with an explicit statement of dan-
gers associated with the product can motivate an individual to follow the warning.

Still, warnings lack a guarantee that they will be followed. Relying on warnings puts the
product designer at added risk. One of the greatest mistakes a product designer can make is
implementing a clutter of warning labels on a product, simply to escape liability. It is important
to understand that a warning does not eliminate a danger, only a design improvement can do
that. Moreover a clutter of warnings is an ineffective way to reduce danger because of an
individual’s finite processing power.2

F. Human Reaction Times

To understand the human response to an emergency, one must realize that the reaction time
interval starts only when the brain recognizes a danger, not when a person sees the danger.?
Consider the scenario of an individual driving down a road, when a box appears in his path.
At first considering the box empty, the person does not make any alterations to his driving.
Suddenly the driver notices an object in the box. This starts the reaction time interval as the
driver attempts to take preventive measures. When the driver hits the brakes, the reaction
time interval stops, thus defining the extent of reaction time. If the driver had decided to steer
around the box, but couldn’t decide whether to go right or left, his indecision would delay the
reaction time interval from starting.
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The reaction time of a human being can be affected by a large number of variables, making
it difficult to pinpoint an average time. The International Association of Athletic Federations
(responsible for writing the rules and regulations for track and field), consider a reaction time
of less than 100 milliseconds an impossibility for even the most athletic and trained human
being.'® The standard reaction time depends on the authority, for example a 700 millisecond
time!4 15 is used by some authors but a 2.5 second time is used by the American Association
of State Highway Officials.*® “One study which presented drivers with completely unexpected
dangers recorded reaction times of 5.7 to 9.1 seconds.”®

A product must be designed in such a way as to allow a human being the time to take preven-
tive measure in case of emergency. Consider the case of Berkebile v. Brantly Helicopter
Corp?é. In 1961 Brantly manufactured a B-2 model helicopter designed such that an operator
had only one second to place the helicopter into auto rotation in case of emergency engine
failure. Autorotation is comparable to setting the helicopter in a glide thus making an emer-
gency landing safer then going down at full speed. The lack of appreciation by Brantly Heli-
copter to the limitations of the operator was found to be partly responsible for the death of
Cloyd Berkebile.

IV. Failure To consider Human Design

The authors of this article haved observed that a frequently litigated example of modern
design’s failure to consider human limitations occurs when an individual comes in contact
with power lines. The California Public Utility Commission reported 17 “ladder related con-
tacts” from the period of 1989 to 1997.1” While power line contact scenarios are unique, the
defense in court is often predictable. All product designers will argue that any individual who
contacts a power line is not a reasonable person. Nowadays, warnings are placed on all
devices that have the capability of coming into contact with power lines. Power line compa-
nies spend an incredible amount of money on campaigns to make the public aware of dan-
gers associated with live wires. City codes have been enacted mandating that power lines
not be in vertical or horizontal proximity to structures.

If human performance was solely the product of societal factors, then indeed no reasonable
individual would ever come in contact with power lines. Only when accounting for limitations
set by the envelope of human design, can a jury be swayed to see that the product designer
has acted negligently.

Consider the case of Jerry M. Beary v. Container General Corporation.*® Beary was an em-
ployee of an independent contractor, hired to construct a storage tank at a batch house. As
Beary walked alongside a crane, uphill towards the house, the crane boom came in contact
with live electrical wires, causing serious injury to Beary. One can clearly analyze how design
limitations of an ordinary individual made this scenario predictable.

As previously mentioned, the human being has only a finite processing power. When in-
volved in a task, an individual must allot some of that power to that task. If the task is a high
priority to the individual, he will allot the majority of his processing power to that task, leading
him to discard low priority information. Considering the complexity of Beary’s work, it is not
difficult to see how his attention could have been diverted from the danger of the electrical
lines above. An additional variable that can diminish an individuals processing power, is that

Continued on Page 20
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of an outside distraction. It would be safe to assume that Beary’s environment was full of
distractions. “Evidence revealed there was noise emanating from machines and passing trucks
at scene of accident.” Distractions such as noise consume a certain amount of processing
power, leaving less for other tasks.

If awareness of power lines was indeed a low priority for Beary, a sufficient warning could
have raised his conciousness to the danger. Yet, while Beary was given a verbal warning to
watch out for electrical lines, he was not made aware of the high voltage on them. Simply
said, the warning did not instill a sufficient amount of fear in Beary to make him fully aware of
the danger.

Moreover, the static nature of electrical lines and their position at much higher then the natu-
ral head posture, would take them out of the field of vision of the ordinary individual. When
presented with the human design factors relevant to this case, the jury returned a verdict in
favor of Jerry M. Beary. This case was later upheld by the Superior Court of Pennsylvania.

V. Conclusion

When considering the great amounts of money spent on defending product liability lawsuits,
it is easy to see the economic benefit of implementing human factors engineering in modern
product design. Designers who expect hyper-vigilance that exceeds a typical (reasonable)
person’s ability to process the environment should plan on writing checks to lawyers and
injured consumers. The same expectation should arise for designers who build their design
around a wish-list for human performance rather than incorporating the known envelope of
human performance into the design. There will always be humans who fail to be the reason-
able person but so long as designers design for the real reasonable person (and then some),
the exposure to liability will be reduced and product safety will be elevated.

Greg Tolchinsky is a student and Michael S. Morse, Ph.D. is a member of the faculty at the
University of San Diego Department of Electrical Engineering. Dr. Morse is also a co-editor of
the PSEN. Contact information for Dr. Morse: gulfstar99@aol.com
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for payment. Please provide the following information:

CDs to be shipped to- ( Please print or type.)
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News and Notes

Society

WHO-IS-IN-WHAT

PSES to approach academia

The March 2006 PSEN noted that the PSES
is developing a letter to go to the deans of
engineering schools, inviting participation in
the PSES. At last report, the letter remains
under development.

What's new

* Volunteers Needed as Editors Lingfeng Chen
has resigned from the News & Notes Column. We
need volunteers for this column. Please contact
Gary Weidner if you are interested. He can be
reached at gwei dner @ieee.org.

“WHO-IS-IN-WHAT” project

The value of networking with others who do
the same work is widely recognized.
Therefore, the PSEN recently conducted a
networking experiment.

In this department of the previous issue of
PSEN, we published a survey of PSES
members to learn what product-safety-related
committees, panels, IEC National
Committees, National Committee Advisory
Groups, trade association technical or
standards committees, and such our members
belong to. The survey resulted in one
response, so the “WHO-IS-IN-WHAT” project
has been abandoned.

Notes

Product safety self-declaration proposal remains under consideration by U.S.-OSHA

As reported in previous issues of PSEN, the U.S. Occupational Safety and Health
Administration (OSHA) had posted in the Federal Register a public notice and request for
information and comments regarding a proposal to allow IT manufacturers to bypass OSHA-
mandated Nationally Recognized Testing Laboratories (NRTLs) and self-certify that their
products meet safety standards. The matter remains in the current OSHA Regulatory Agenda.
Review of comments was scheduled to be completed during October 2006, but at this writing

comments are still under review by OSHA.

Role of Warning and Instructions course
When: April 11-13, 2007
Where: University of Wisconsin, Madison, WI

What: 2-1/2 day course covers provides full treatment of safety warnings on products and

in instructions

More information: http://epd.engr.wisc.edu/emaH085
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New PSES Members from January 01, 2007 Through
March 23, 2007

MEINE J VAN DER MEULEN
JOHN D HARTZELL

AMIN H AL-HABSHI
EVARISTO ALVAREZ SANTOS
RICHARD C ZULCH

BRYAN C COCHRAN
ANTONY M KORMOS
NOSHIRWAN K MEDORA

MR DAVID W POWELL
MAMOON M K ALYAH
AINSLY AANO

MR ROBERT P ALFREY

MR JOHN C SO

WILLIAM A FLEURY

JAMES R QUEEN

LUIS R HENRIQUEZ

ENG CESAR J MORENO
JANCARLE L DOS SANTOS
ENG BRIAN S LITINSKY

MS ELIZABETH R SITKA

MR JUSTIN M WEEKS

MR MOHAMMED R AL-QAHTANI
PROF ZHIWU LI

MR HOMI AHMADI

MS HAYOUNG PARK

MR TOR FORSMAN

MR JUAN ANTONIO LOPEZ JIMENEZ
MR JOAQUIN ANEGRETE
MR MIKHAIL LEVCHENKO
MR MIKIO FUJIWARA

MR PAUL A CORBET

MR ROBERT A SCHMEDAKE
MR GIUSEPPE F BELLUCCIA
DR SANDA LIANAA COTESCU
MR DANIEL GUNDERUD

MR EMILIO MIRA ESCARTI
MR KEITH ENDOW

ENG STEFANO CORRADINI
MR TROY R LOCKETT

MR NIELS SEJERSEN

XUAN LIANG

GEOFF ZACHAU

DOUG FRAZIER

Countries the new members are in:

AUSTRALIA
BRAZIL
CANADA
CHINA
DENMARK
ECUADOR
ITALY
JAPAN
KOREA
NORWAY
PANAMA
ROMANIA
RUSSIA
SAUDI ARABIA
SPAIN
UNITED ARAB EMIRATES
UNITED STATES
VENEZUELA

If you do not see your name in the list and
are a new member, please email

j-bacher@ieee.org with the details.
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EDITORIAL

User-UNfriendly Standards Administration

It is well known that Standards Developing Organizations (SDOs) generate a goodly share of
their income by selling their published standards. It is also well known that a lot of sharing
and swapping goes on among those who purchase those standards. (The situation has even
been likened to the music swapping scene.) Regardless of whether or not any particular
standards are fairly priced, SDOs deserve considerable sympathy regarding the sharing and
swapping of their products.

Nonetheless, | was recently dismayed by the truly draconian measures being taken by one
organization to prevent sharing of its standards. | learned of these measures when | purchased
and downloaded a pdf copy of the new ANSI Z535.6, Product Safety Information in Product
Manuals, Instructions, and Other Collateral Materials. The standard is published by the National
Electrical Manufacturers Association (NEMA) and distributed through global.ihs.com.

The download went in the usual smooth manner. The first problem surfaced when | went to
print the standard. The printer | use does not print double-sided in a single run. | simply print
the even-numbered page-sides, then flip the bundle over and print the odd-numbered pages
on the other side. Not with this standard! The first discovery was that the file was doctored so
that | could not access the normal Acrobat print menu and could not select even or odd pages
for printing. Instead, only a generic Windows print menu with minimal options was accessible.

After printing one trial page, a message appeared informing me that | had used my one print-
activation and could not print anything else. A call to Global confirmed that the file is set to
allow exactly one “click of the print button.” Global remotely reset my pdf file to allow one
more print run and confirmed that | would have to print everything single-sided.

| am involved in various standards-related activities, and | work on a desktop computer in the
office and take a laptop to meetings. That scenario gave rise to the next two discoveries.
Namely, (1) | am not permitted to copy a usable version of the document to my laptop; (2)
although the two computers are networked, | am not permitted to view the desktop document
on the laptop. Global confirmed that if | want the standard on my laptop, | will have to purchase
a second copy.

To repeat, SDOs deserve considerable sympathy regarding the sharing and swapping of
their products. However, the measures taken to protect this standard go beyond what is
reasonable. Although | am not an IT-knowledgeable person, it seems to me that the SDO
could have attained some reasonable measure of document protection combined with some
reasonable measure of user-friendliness had it been willing to invest in suitable software
modifications.

A standard that can be printed just once (and single-sided at that) and cannot even be viewed
on any computer other than the specific machine to which it was downloaded is not an
acceptable solution to the problem of inappropriate sharing.

—Gary Weidner
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Institutional Listings

We invite applications for Institutional Listings from firms interested in the product safety
field. An Institutional Listing recognizes contributions to support publication of the IEEE Prod-
uct Safety Engineering Newsletter. To place ad with us, please see :

http://lwww.ieee.org/ieeemedia
Click here to go to the IEEE PSES advertising pdf

ThESafe‘f.'s»F Lmk

The Safety Link isthe web’s most comprehensive col-
lection of electrical product safety and standards re-
sources. Foundedin 1995; nearly amillionvisitorscan’t
bewrong. Watch for the new andimproved Safety Link
at: http://www.saf etylink.com
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