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ost Life Members
A simple example is found
(LMs) are in the
in the history of the
position where
humble windmill, nowatheir lifelong interests in
days rebranded as the
technology cannot be
wind turbine. From late
pursued actively, but they
Victorian times, it was
still wish to remain in
demonstrated that, as
touch with their fields of
well as pumping water
interest. Some LMs manand grinding corn, it
age to continue to be
could also be used to
technically active while
generate electric power.
others are satisfied with a
The first wind turbine
IEEE Life Members
more passive role, cheerused to generate electric
Committee Chair
ing from the sidelines as
power was erected in the
Charles W. Turner
new breakthroughs are
tiny Scottish village of
celebrated, almost at will
Marykirk in July 1887 by
these days. The global history of engineer- a science teacher, James Blyth, to proing is another common interest among vide power for his holiday home, only
retired members. Let’s explore the poten- 20 years after Siemens invented the
tial involvement of LMs in rediscovering dynamo. Because his invention was not
local roots of contemporary technologies.
exploited commercially, the modern pioIf you’ve tried to sort out your old neers of large-scale power generation
papers and journals for recycling, articles from wind turbines were probably
about technology that once consumed unaware of Blyth’s work 75 years earliyour full-time attention quite often catch er. The technology of wind-driven
your eye. At one time, you were sure that devices had been virtually forgotten in
a specific technology was red hot, possi- the electric power industry. Currently, it
bly worthy of a patent search. Now, it is is the fastest growing contributor to the
no longer mentioned, except as an exam- grid in many countries. It is an achieve
ple of a precursor technology that was ment that should be celebrated today
overtaken by a radical change in direc- in the part of Scotland where he lived
tion. One of the best examples was when and worked.
millimeter-wave hollow waveguide for
Another example is in surface acoustic
long distance transmission was swept wave (SAW) technology. Geophysicists
aside by optical fibers. Entire research originally studied the role of these
and development teams were rapidly (Rayleigh) waves in explaining the physics
reassigned to new projects, and long of earthquakes, but practical applications
lengths of very expensive waveguide were not proposed until more than 50
were only good for scrap.
years later. SAW devices are now essential
It is the nature of technology that the components in TV intermediate frequency
“better mousetrap” always wins. But can filters and mobile phones.
we afford to ignore the inventions of
The elegant roller skaters that perform
largely amateur scientists that came first? in Central Park, New York, use inline
1

skates. These are an alternative version of the quad 2 X 2
design. However, the inline version came first, derived
from the traditional ice skate, and was invented in the 18th
century but discarded when the first commercial roller
skates were marketed two centuries later.
Focusing specifically on advances in electrotechnology,
the advent of practical sources of electric power in the late
Victorian period allowed inventors and entrepreneurs to
produce an avalanche of new ideas, partly to create companies but also to serve the interests of their fellow citizens. Many of the early innovations were swept aside by
the arrival of even better technology. Voltaire’s notion that
“the best is the enemy of the good” was never truer.
Records of these types of innovations still exist in newspaper archives and can be retrieved with a little digging, but
the story behind the invention might only be known to
local historians.
The history of how these choices were made and their
impact at the local level is now more readily accessible
because of the Internet. The Engineering and Technology
History Wiki website, to which IEEE is a contributing partner, contains a wealth of information about inventions in
the electrotechnology field. Many of these have been successfully nominated for IEEE Milestone awards, a list of
which can be found on the IEEE History Center website.
The 200 Milestones approved to date have been through a
rigorous vetting procedure that examines the originality or

uniqueness, and the significance, of the nominations. The
whole process takes approximately two years to reach the
stage where a plaque can be erected, at a cost of several
thousand U.S. dollars. Realistically, these factors will limit
the number of Milestone projects likely to be proposed in
the future, but the recognition of small-scale embryonic
local developments that never made the headlines can be
accomplished more simply and at much lower cost.
They might have had a local impact, perhaps improving the quality of life for ordinary citizens, that deserves
some form of recognition today. Their story could form
the focus of presentations and/or exhibitions organized
by LMs as a service to the local community. A low-key
commemoration of this type would also help the IEEE to
connect with the general public. Life Member Affinity
Groups (LMAGs) can advise and support LMs interested
in pursuing the history of “forgotten” technology and how
it affected the lives of ordinary citizens.
So here is a challenge to all LMs and LMAGs: hunt for
inventions that were conceived in your locality, even if
they never achieved lift-off or were displaced by a rival
technology. Find out if there would be interest in placing
an exhibit or a display in the local library, civic center,
high school, or in the local newspaper.
If you are interested in becoming active in this type of
project, and willing to join a network of like-minded LMs,
please contact me at c.turner@ieee.org.

Life Member Committee Supports Region 2
Student Activities Conference

E

ach year, the IEEE Region 2 Student Activities
Conference, the largest IEEE student event of the year
in the Region, attracts more than 250 of the best and
brightest engineering students from universities in southern
New Jersey, Ohio, Pennsylvania, Northern Virginia, West
Virginia, Maryland, Delaware, and Washington, D.C. These
students participate in a wide range of events from panels
on the importance of professional organizations and diversity in the workplace to prize-driven competitions.
The 2018 Student Activities Conference was held on the
campus of the University of Pittsburgh, Pennsylvania, on
6–8 April 2018. The conference drew 359 registered attendees, with 257 student competitors, 11 student counselors,
and 47 volunteers. There were 28 universities in attendance, with 25 IEEE and industry leaders and 18 registered
sponsors, including the IEEE Life Members Committee.
In addition to a series of hands-on workshops, IEEE
Student Branch training, and leadership-driven activities,
the Student Activities Conference offered nine competitions in which students competed:
2

• T-shirt Design—Entrants created t-shirt designs that best
represented the conference. The winning design was
displayed on the official conference t-shirts.

A micromouse from Rowan University’s Student Branch
traverses the maze at the 2018 Region 2 Student
Activities Conference.

• PICO Conference—Attendees had the opportunity to
submit a technical paper experience to a conferencelike environment.
• Ethics—Students presented their conclusions and advice
regarding an ethics case study related to engineering.
• Project Showcase—Attendees demonstrated what they
learned or worked on throughout their undergraduate
career.
• Brown Bag Circuit—Participants were given a bag of
various components and asked to complete a circuits
challenge with some or all of the parts.
• WIE Outreach: IEEE Design Lab—Students were paired
with middle school girls and mentored them through a
Design Lab challenge to help inspire the next generation of female engineers.
• Micromouse—Attendees participated in a contest to
design miniature maze-solving micromice robots.
• Physics—This activity offered a design challenge and a
conceptual portion, which required a basic understanding of mechanics and experimental design.
• Sumo Bot—Much like the traditional Japanese martial art
of Sumo wrestling, each robot attempted to push the
opposing robot out of the ring.
IEEE LMC funds were used to purchase awards plaques
for the first-, second-, and third-place teams as well as

Students prepare their Sumo Bot (Kit) robot to square
off in the ring at the 2018 Region 2 Student Activities
Conference.

award the first-place team’s university a US$100 Amazon
gift card to purchase supplies for the Student Branch.
The 2019 Region 2 Student Activities Conference was held
on the campus of West Virginia University on 5–7 April 2019.
Regional student activities could not be possible without
dedicated IEEE members and entities such as the IEEE LMC.
We thank you for your continued thought and support.

FOOTSTEPS: IEEE’S Commemoration
of Human Space Travel

NASA

T

he year 2019 is the 50th anniversary of humans
walking on the moon. The IEEE History Center is
coordinating the IEEE’s celebration of the technologies that made this achievement possible. IEEE members
made crucial advances in navigation, electronic components, transistor development, range safety, testing, radar,
television cameras, reliability, biomedical telemetry, motors,
simulation, computing, solar power, communications, fuel
cells, and many others.
FOOTSTEPS presents many opportunities to raise the
IEEE’s visibility in the technical world as well as to the
general public, connect with members and celebrate their
work, demonstrate the IEEE’s importance to industry, generate fundraising opportunities for the IEEE Foundation,
and cohost events with organizations. It is a team effort,
and the History Center also will be encouraging and assisting space-related IEEE Milestone proposals.
The IEEE has already dedicated four Milestones related to
space travel: Electronic Technology for Space Rocket
Launches, Mercury Spacecraft, Apollo Guidance Computer,
and the Lunar Module. Two more—Project DIANA, 1946,
and LURE Lunar Ranging Experiment, 1969—have been

Buzz Aldrin salutes the U.S flag during the first manned
lunar landing on 21 July 1969.
3

approved by the IEEE Board of Directors and will be dedicated in 2019. The Milestone proposal for the Parkes
Radiotelescope (which received the television feed for the
first moonwalk) was approved by the IEEE History
Committee at its March meeting, and we hope it will receive
final approval from the IEEE Board of Directors. Additional
achievements are being proposed: S-Band Communications
System, Space Shuttle Simulator Software, and Space Shuttle
Remote Manipulator.
Any IEEE member may propose a technical achievement
as an IEEE Milestone. Information about the program as
well as guidelines on how to propose a milestone can be
found at http://ieeemilestones.ethw.org/Milestone_
Guidelines_and_How_to_Propose_a_Milestone.

A Master Class in Innovation and Problem-Solving
Thanks to an email from IEEE Life Members Committee
Chair Charles Turner, Life Members have been submitting their first-hand histories and topic articles to the
Engineering and Technology History Wiki (ETHW). To
gether, these represent a master class in ingenuity and
creative problem solving. Many of these first-hand histories contain details and human-interest stories that would
otherwise be lost. In preserving such priceless stories,
the IEEE History Center serves IEEE Members as well as
the profession.
The IEEE History Center staff have built a page on the
ETHW to collect these vital eyewitness views of technical history at https://ethw.org/Human_Space_Travel_Primary_
Sources. The page has more than 16 oral histories (including
one by Commander James Lovell) and 20 first-hand histories.

We hope this will inspire even more people to send in their
personal experiences. If you would like to contribute a firsthand history or a topic article (on any branch of technology,
not just space related), please visit https://ethw.org/Create. You
can either create your first-hand history or your topic article
directly on the ETHW or email a Word document to me
at r.colburn@ieee.org or Nathan Brewer, our digital content
specialist, at n.w.brewer@ieee.org, and we will upload it for you.

IEEE Was There
Then, as now, IEEE members were publishing seminal
journal and conference papers. The IEEE History Center
maintains a page that captures links to these papers and
shows the importance of the IEEE as a publisher of technology. Please visit https://ethw.org/Human_Space_
Travel_Seminal_IEEE_Journal_and_Conference_Papers for
additional details.

Collaboration and Connection
The IEEE History Center staff are in discussions with the
Intrepid Air, Sea and Space Museum; Adler Planetarium; the
Cradle of Aviation Museum; Lincoln Laboratories; the IEEE
Galveston Section, Nokia; and others about cohosting events
in 2019. In addition, if you are planning, or know of anyone
who is planning, a reunion or other commemorative activity,
the IEEE History Center would love to help you publicize it
in the IEEE History Center Newsletter or, at any time, on our
Twitter feed, http://twitter.com/ieeehistory.
Robert Colburn
IEEE History Center

IEEE REACH and TryEngineering Bring Tech
Literacy to Pre-University Classroom

T

oday, every student will be a science, technology,
engineering, and math (STEM) consumer and a citizen in a STEM-based society, regardless of whether
or not they are a STEM student or become a STEM worker.
This means that every student graduating from secondary
school needs some basic level of technological literacy.
The Institute of International Technology and
Engineering Educators Association (ITEEA) defines technology literacy as “one’s ability to use, manage, evaluate,
and understand technology” (ITEEA, 2000/2002) and goes
on to say that “in order to be a technologically literate citizen, a person should understand what technology is, how
it works, how it shapes society, and in turn, how society
shapes it.” Citizens’ understanding of technology in this
manner is essential for a society to be technologically literate. The ITEEA has also developed Standards for
Technological Literacy (STL), which establishes the content
and outcomes needed to promote tech literacy in grades
K–12. The standards place an emphasis on the nature of
technology, technology and society, the engineering

4

IEEE’s REACH program and TryEngineering’s exhibit at
ITEEA’s annual conference.

design process, abilities for a technological world, and an
examination of the designed world.
Recently, the IEEE Raising Engineering Awareness
through the Conduit of History (REACH) team of the IEEE
History Center partnered with IEEE Educational Activities’
TryEngineering and exhibited both programs at ITEEA’s
annual conference. The conference was a huge success as

these IEEE public imperative, pre-university programs combined efforts to share how the IEEE is providing cross-disciplinary resources that assist teachers with all aspects associated with technological literacy education.
Where STEM education traditionally has provided the
“how”—such as with the IEEE’s free TryEngineering
resources—the IEEE now also provides the “why” as well
as the “when and where” through the free IEEE REACH
resources (reach.ieee.org). Using a historical perspective,
REACH highlights how, over time, science and engineering
have affected society and, in return, how society has affected science and engineering, directly addressing the social
context that is necessary for technological literacy education.
History offers an ideal conduit for teaching technological
literacy, as it offers a way to introduce an understanding and
an appreciation for the many hundreds of years of technological developments and creativity that is found in today’s
tech society and is also a subject that all students have to
take, whether or not they are in a STEM program. History
provides a strategic opportunity to enhance technological
literacy skills of all students, and the IEEE History Center’s
REACH program is perfectly positioned to do just that.
While attending the ITEEA conference, educators across
the globe recognized the interdisciplinary and cross-disciplinary K–12 free resources that are provided by the IEEE.
Teachers were excited to see how both programs may be
used in the classroom as complimentary resources that
cross disciplines as well as independent programs that
assist teachers with implementing technological literacy
skills in the classroom.
As the IEEE REACH program manager, it was heartwarming to see teachers recognize the value of REACH, especially
those who are already using the TryEngineering resources
(tryengineering.org), as they now know they have another
element to add to their tool box. For years, TryEngineering
has offered resources that address the engineering design
process, or the “how” in STEM education, and now teachers

TryEngineering and REACH engaging teachers at ITEEA’s
annual conference.

have a new resource in IEEE REACH, which addresses the
“when, where, and why.” Combined, these IEEE pre-university programs provide teachers with resources that not only
cross the disciplines of the humanities and STEM education
but also provide them with tools that engage students in
every aspect of technological literacy.
REACH is a donor-supported program. Donations can be
made at https://www.ieeefoundation.org/support_REACH.
Kelly McKenna
IEEE REACH Program Manager

Virtual Histories of Disability and Technology

T

he IEEE Ottawa Engineering in Medicine and
Biology Chapter and the Carleton University Dis
ability Research Group completed the project
“Virtual Histories of Disability and Technology” with funding support from the IEEE Foundation and Mitacs. We are
a deeply interdisciplinary group, with members from engineering, history, social work, Canadian National Institute
for the Blind (CNIB), and Carleton University’s MacOdrum
Library. The objective was to raise awareness as well as
questions about the societal understandings of disability
and technology by creating virtual exhibits and other collaborative, multidisciplinary research outputs that take a
participatory approach to telling the histories of activists,
users, and innovators who contribute to a more inclusive
and accessible transnational Canada.

Two virtual exhibits were produced: “A Wheelchair
History of Disability” and “Envisioning Technologies,” and
physical versions were created of the latter, which have
been exhibited at Carleton University, the Ottawa Public
Library, Ryerson University, the University of Toronto, the
W. Ross Macdonald School for the Blind and Visually
Impaired, and the University of British Columbia. Using
these exhibits, educational workshops were created that
were piloted with students in 1) Carleton’s Enrichment
Mini-Course Program, a week-long enriched learning
experience provided to bright and highly motivated students in grades 8–11; 2) SHAD, a month-long summer
program to equip and empower exceptional high-school
students in pursuing science, technology, engineering,
and math careers; and 3) university undergraduate classes
5

and older, having had one or more
disabilities and an aging population,
there is a great need for such educational workshops.
The symposium “Disability | Technology |
Inclusion: Interdisciplinary Research, His
tory Exhibits, and Pedagogy” was held at
Carleton University in December 2017,
soliciting feedback from community members and experts, including people with disabilities. The symposium also featured keynote speakers Dr. Karen Yoshida, Uni
versity of Toronto, and Dr. Jay Dolmage,
University of Waterloo. The work was
presented at the 2016 annual meetings of
the Canadian Disability Studies Association
and the Canadian Historical Association
From left: Dr. Adrian Chan, Dr. Roy Hanes, Dr. Dorothy J. Smith, Chris Stark
in Calgary, the 2017 IEEE International
(with Henry his guide dog), Dr. Beth A. Robertson, and Dr. Dominique
Humanitarian Technology Conference in
Marshall in front of the panel dedicated to the first talking ATM. Chris Stark
Toronto, and the 2018 National Council on
and his wife Marie Laporte-Stark have a long history of activism, including
Public History in Las Vegas. Later in 2019,
their involvement with the development of the talking ATM in the 1990s.
the work will also be presented at the
Annual Conference of the Canadian
Engineering Education Association in “A
Multidisciplinary Learning Experience for Education in
Accessibility,” which combined two undergraduate classes
to learn about accessibility, one class in engineering and
another in history. A panel discussion at Congress at the
University of British Columbia, “Conversations on Disability,
History and Postsecondary Education: Looking Back,
Moving Forward,” is also planned.
The work continues with a new pilot project with the
Centre for Culture and Disability Studies, Liverpool Hope
University, United Kingdom, delivering joint seminars as
part of the “Disability Futurity” series. In addition, we are
The ”Envisioning Technologies” exhibit at MacOdrum
documenting an elevator retrofitting project at Carleton
Library, Ottawa, Ontario, Canada in January 2017.
University to improves its accessibility, with plans to integrate the story into the virtual exhibit, “A Wheelchair
with enrollments over 100 students. These educational History of Disability.”
workshops help build knowledge, skills, and attitudes
Adrian D.C. Chan, Professor,
that can create a more accessible and inclusive society.
Department of Systems and Computer Engineering,
With an estimated one in five Canadians, age 15 years
Carleton University

IEEE Pikes Peak Life Member Affinity Group Formed

D

uring 2018, Russell Theisen, an IEEE Life Senior
Member (LSM) from Colorado Springs, Colorado,
collected the required signatures from the area to
organize a formal Pikes Peak Life Member Affinity Group
(LMAG), which will cover the entire southern part of the state
of Colorado. The group was approved, and its first organization meeting was held on 5 June 2018. Scott Atkinson, Life
Member (LM) coordinator for Region 5, kicked off the first
meeting of 12 members and provided an overview of the LM
organization and typical activities. The attendees each introduced themselves as a means of networking.
6

The LMAG’s second meeting was held on 18 October
2018 with 16 members in attendance from the 138 potential attendees in the area. Again, the focus of the meeting
was networking among the attendees.
David Bondurant, an LSM from Colorado Springs, has
volunteered as 2019 chair. He will be soliciting other
members to fill out the organizational chart and help plan
a schedule of meetings for the coming year.
David Bondurant, 2019 Chair,
Pikes Peak LMAG

Get Involved with IEEE Day 2019

T

his year, IEEE Members will celebrate IEEE Day for
the 10th consecutive year. IEEE Day 2019 will be
held on Tuesday, 1 October, but celebrations are
held the entire week. Have you considered being a part
of this annual global celebration?
It’s easy to get involved. Here are some ideas to help
you get started.
• Share your professional experiences by visiting a local elementary school and have a science, technology, engineering, or math presentation or discussion. Communicate
why you became an engineer and what makes engineering cool for boys and girls.
• Collaborate with your local Section and Student Branch(es) to
organize an event at a local university. Participate by being
one of the technical experts and discuss how the IEEE
helped you during your career. Consider becoming a mentor.
• Hold an awareness or fundraising event to benefit an IEEE
program supported through the Realize the Full Potential of

IEEE Campaign (see “IEEE Campaign Supports Important
Initiatives” article).
• Work with your local Section to organize or attend a
Senior Member event.
If you are looking for more inspiration, visit the IEEE
Day 2018 events map at www.ieeeday.org to see how your
IEEE colleagues have celebrated past events. Together we
will make IEEE Day 2019 an epic celebration!

IEEE Campaign Supports Important Initiatives

T

he IEEE Life Members Committee (LMC) enjoys a
close working relationship with the IEEE Foundation,
the philanthropic partner of the IEEE. The work
of the LMC—to support IEEE activities of interest to LMs,
potential engineers, and engineering students—is funded
by donations to the IEEE Life Members Fund (LMF) of
the IEEE Foundation. Donations are invested in initiatives that
• excite students about science, technology, engineering,
and math
• empower young minds to pursue careers in IEEE fields
of interest
• preserve the legacy IEEE members helped create
• acknowledge peers for accomplishments
• encourage LMs and retirees to stay active in IEEE.
These are exciting times for the IEEE Foundation, the
LMC, and all of the IEEE social good programs supported
through philanthropy. Together, we continue to marshal
all available resources to drive new levels of technological
access, innovation, and engagement through far-reaching
global initiatives designed to transform lives through the
power of technology and education.
We are proud to announce that the IEEE Foundation’s
Realize the Full Potential of IEEE campaign has already
exceeded 60% of its goal. That is US$18.0+ million toward
the US$30-million campaign target. This ambitious campaign was launched in February 2018, and we thank you,
the IEEE LMs, for its fruitful progress. You can learn more
about the campaign and the breadth and global reach of
the programs supported at https://www.ieeefoundation.
org/campaign. With your support, we are confident we
can exceed the goal by IEEE Day 2020. A contribution to
the IEEE LMF will help the IEEE Foundation meet its goal.

Make your donation online at https://www.ieeefoundation
.org/Donate and select “IEEE Life Members Fund” as
the designation.
IEEE Executive Director Stephen Welby said, “I congratulate the foundation on its success in reaching 60% of its
goal for the Realize the Full Potential of IEEE Campaign.
The foundation is an important partner to the Institute—the
resources brought to bear by the Foundation amplify the
impact of IEEE’s programs and initiatives to truly make a
difference in communities around the world. Every donor
who participates plays a vital role in helping us employ
technological innovation to solve pressing global challenges, such as access to electrical power, clean water, and digital connectivity.”
IEEE Foundation Executive Director Karen A. Galuchie
said, “Each and every program that the IEEE Foundation
supports through philanthropy is addressing a pressing
need in some corner of the world.” Galuchie personally
donates to programs that “empower and nourish bright
young minds about technology and how it can be used to
improve the human condition.”
Charles Turner, chair of the LMC, added, “The more that
I learn about the work of the foundation, the greater my
commitment to donate to its programs. We live in an era of
unlimited opportunities to give real meaning to our claim
to serve humanity through the application of technology.”
It’s an extraordinary time in the history of the IEEE:
each donor who participates helps ensure that the future
of the IEEE holds even greater promise than its historic
past. We welcome you to help build on a legacy that will
positively and indelibly impact generations to come.
You can learn more about the IEEE Foundation at
https://www.ieeefoundation.org.
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Give the Gift of IEEE Membership

W

ant to help someone in
your life find their professional home in the IEEE?
Now is a great time to give the gift of
IEEE membership for half price. This
program is available for an entire
half-year period (1 March through
15 August).
Start by giving the gift of IEEE
membership and consider adding a

Society or two. IEEE membership
impacts one’s professional and social
life for years to come. The IEEE delivers access to industry’s technical information, offers career development
tools, and provides access to the IEEE’s
discount programs. Don’t wait, get
someone started today! Visit https://
www.ieee.org/membership/join/gift
.html for additional details.

Donor Profile: Actively Involved
to Help Achieve IEEE Goals

D

ennis Leitterman’s involvement
with the IEEE began in 1971
during his freshman year of
college and continued throughout the
rest of his undergraduate years at
Missouri University of Science and
Technology, Rolla, where he was elected IEEE Student Branch chair, served
as president of his IEEE Eta Kappa Nu
(HKN) Student Chapter, and was a
finalist for the HKN Outstanding
Senior Award. After earning his M.S.
degree in electrical engineering,
Leitterman enjoyed a 30-year career
with Hewlett-Packard (HP) in Silicon
Valley, where he focused on the computer sector and worked in engineering management, project management,
software licensing, product marketing,
and business development. “HP was

supportive of my IEEE
pating in interactive career
activities,” said Leitterman,
panel presentations with
electrical and computer
who took on many volengineering students.”
unteer leadership roles
“IEEE’s mission, vision,
throughout the IEEE,
core values, near-term
including national direcgoals, and key initiatives
tor of HKN. He currently
to support those goals all
serves as chair of the
personally resonate with
IEEE San Francisco Bay
me,” added Leitterman,
Area HKN Alumni Chapter
who has made annual
as well as chair of the IEEE- “I’m proud of the IEEE
HKN Alumni Committee. and what it has accom- donations to the IEEE
Foundation for decades.
According to Leitterman, plished and plan to
He also supports the
“I’ve been blessed with a continue my support
IEEE-HKN Fund and re
wonderful career, and I to help achieve IEEE
believe in giving my time goals,” Leitterman said. cently began donating to
the IEEE Life Members
and financial resources to
help improve the electrical and comput- Fund. “I’m proud of the IEEE and what it
er engineering profession; my current has accomplished and plan to continue
focus includes coordinating and partici- my support to help achieve IEEE goals.”

tales from the vault

Hit the Road!

B

ack in the late 1970s, the aerospace company where I worked
instituted an awards program
for submitting cost savings. Well, I had
a good one: I was working on a
bunch of prototype wire-wrap boards
that were wired by hand, and there
were quite a few wire-wrap errors
made. I found that instead of debugging the errors by “science,” it was
much faster to just count the number

8

of wires on each pin, match it to the
drawing, and fix the errors. This was a
technique I learned when building
Heathkits. I submitted a cost saving of
US$50,000 for this technique, which
was a lot of money during that time.
The award I received for my efforts
was a pocket road atlas of the U.S.!
Needless to say, this was the first and
last cost-savings idea I submitted
under this program. In later years,

there was a different awards program
for cost savings. Winners were rewarded with a fancy pen and pencil set as
part of this award. Well, someone submitted a cost savings to eliminate the
pen and pencil set as part of the
award. The submitter received the very
last pen and pencil set for his effort.
Norm Dick, LM
Fairfield, CT

tales from the vault

Thyration Revisitation

I

n the December 2018 issue of
IEEE Life Members Newsletter, Bert
Aaron authored the article “The
Brickbat Club,” which detailed the
development of hydrogen thyrations.
In 1956, I worked at a company in
the United Kingom that manufactured them.
Periodically, I would have to process them on a single high-vacuum
pump system. Of specific interest was

how the hydrogen was introduced into
the evacuated unit. There was a small,
pure, platinum hollow tube sealed
adjacent to the vacuum manifold. The
connection to the vacuum pump was
disconnected, and a flame from a coal
gas burner was directed onto the platinum tube. The hydrogen from the gas
then passed through the platinum tube
into the device, and the hydrogen was
added up to a certain defined pres-

sure. Electrical power was then ap
plied to the thyration, and an arc was
formed to chemically clean the metallic
components inside. After cleaning, ad
ditional hydrogen was added up to a
defined pressure, and then the device
was sealed off and removed from the
pump system.
Peter Brooks, LSM
Palm Bay, FL

Given Some Space

A

t the height of the Space Race, I
was an undergraduate student
in the Engineering Science
Department at Florida State University.
I took part in its co-operative education
program for seven school terms. I was
employed by Pan American Airways
Aerospace Services Division, which
was responsible for operations and
maintenance of the Eastern Test Range.
My assignments were in the Tech
Lab at Patrick Air Force Base, Cape
Kennedy, and on down-range tracking
stations. Much of my time was spent
on U.S. Department of Defense projects, including Minuteman-III and
Poseidon launches. However, I also had
the opportunity to participate in the
Apollo program.
During the summer of 1968, I was
in field engineering at Cape Kennedy,
which provided instructions and parts
lists for the in-house shops. Some of
my work applied to pad safety changes at Launch Complex 34 for the
Apollo 7 flight. The changes were initiated after the Apollo 1 cabin fire.
One request was to supply power, via
nitrogen purged lines, in the access
arm of the umbilical tower for a water
spray system. This system was for fire
suppression over the route from the
white room to the tower elevator
located at the 220-ft level. Another
request was to create an exit through
a wall inside the blockhouse that ran

The Saturn V launch for the Apollo
11 mission in 1969. (Credit: NASA.)

along computer and communications
equipment. This exit was for emergency egress by technicians working
behind the equipment racks. In addition, there was some work on the service structure, allowing me to get a
close look at the Saturn 1B rocket.
I also accompanied engineers testing a slide wire installed for immediate escape from the umbilical tower
to the edge of the launch complex.
While having little involvement in test
runs, I remember that something

dropped from atop the umbilical
tower and landed nearby. Immediately
after, I was told that my hard hat
would have been useless.
During the summer of 1969, I was in
Operations at Tracking Station 12 on
Ascension Island, 5,000 mi down-range
in the South Atlantic. Besides the first
moon landing, this assignment presented a unique way to learn about the
instrumentation sites and base support
activities. As one example, I helped
launch a sounding rocket from the
weather station, used in conjunction
with radar to collect winds aloft data.
For the Apollo 11 mission, I assisted at the operations console to
acknowledge the countdown and
report station status for the Saturn V
launch. After the launch, I went along
to the radar site (C-band) tracking the
S-IVB stage during translunar injection.
We intently watched the oscilloscope
displaying beacon signals for radars
from across the United States to Africa.
On a remote volcanic island with
lunar-like landscapes, this seemed a fitting way to see Apollo 11 begin its
voyage. After this, much time was
spent in the operations room listening to the mission via NASA communications. We were given a day off
work, and, later, I received a certificate of participation.
George L. Gentzler, Jr., LM
Cary, NC
9
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A

lthough it seems that “Tales
From the Vault” should focus
on novel or interesting technical issues, I would like to talk about
the inexorable march of technology
from graduation as an electrical engineer in 1961 to the various advances
over my career. The first computer I
used at university was an IBM 1620
with 20K of storage and punch card
input. Five years later, in the United
Kingdom, I was conducting digital
analog computer simulations using
Algol on an English Electric Leo III
mainframe with 64K of storage—less
than what a pocket calculator currently possesses.
It was in the United Kingdom
where I joined the IEEE. Back in New
Zealand, I had been working for a
large firm of consultants, and we did a
lot of cutting and pasting of
specifications from previous versions
to a new typescript, which was very
time-consuming. I finally persuaded

Seems so Long Ago
my partners to invest in computers
with floppy disk capability rather than
more electric typewriters in 1980.
They finally got an IBM AT on trial. I
bought an Osborne-1 luggable PC
weighing 25 lb with 64K of RAM, a
precursor to today’s laptops. I re
solved always to keep up with
technology and never looked back,
learning AutoCAD so I could do my
own drafting (much quicker than telling
a draft person what to do). I still use a
laptop but with a 256-GB solid-state
hard disc and 16 MB of RAM.
When I began my career, I went by
ship to the United Kingdom in 1964
and worked for English Electric, a
company that made everything from
large turbo-generators to military
aircraft. Coming from a Commonwealth
country meant I could choose my
training and spend three months with
various sections. I ended up in the
High-Voltage DC (HVDC) Transmission
Division, where I stayed for two years.

New Zealand already had an HVDC
cable linking our two islands, and my
long-term plan was to become the
project engineer for Stage 2. This didn’t
happen until 1992, by which time I
was running my own consultancy and
doing projects ranging from high-rise
buildings to airport electrics in the
Pacific Islands and other infrastructure.
I also became an experienced fire and
incident investigation engineer. My
interests had widened to include
engineering ethics (I was responsible
for introducing a values-based code of
ethics in 1994 after criticizing the
existing code for good reasons—and
starting a group called Engineers for
Social Responsibility in 1985 that still
exists) and environmental issues con
cerning sustainability, becoming a
hearings commissioner making de
cisions about transport infrastructure
and sea-bed mining.
Gerry Te Kapa Coates, LM
Wellington, New Zealand

The Effects of Nuclear Radiation on Microchips

T

he United States detonated the
world’s first hydrogen bomb in
November 1952, and the Soviet
Union followed suit in 1953. The
threat that airborne weapons of this
type posed to American cities could
not be overexaggerated. The U.S. Air
Force, knowing the ineffectual nature
of conventional anti-aircraft methods
used during World War II, began the
development of a pilotless interceptor
with a nuclear warhead, called
Bomarc, to counter this threat.
I graduated in 1956 from St. Joseph’s
College (now St. Joseph’s University)
in Philadelphia with a B.S. degree in
physics and went to work for Philco
Corporation’s Research Division, also
in Philadelphia, studying minority carrier lifetime in germanium and silicon.
In early 1957, George Messenger
asked me to join him in a program
funded by Boeing Airplane Company
(the company building the Bomarc
10

interceptor) to study the effects of
neutrons on commercial bipolar transistors, some of which would be used
in the design of the Bomarc. (The
bipolar transistor was the only semiconductor amplifier in existence at
that time. The MOS amplifier was not
invented until 1959.) The Air Force
was concerned that neutrons from
some Bomarc interceptor warheads
might damage other interceptors, producing fratricide.
We conducted experiments at the
University of Washington cyclotron,
the Los Alamos Godiva (a bare critical
assembly), and the U.S. Navy nuclear
reactor in Arco, Idaho. In early 1958, I
wrote the paper, “The Effects of
Neutrons on Germanium and Silicon,”
which was published in the June 1958
issue of Transactions of the Institute of
Radio Engineers (IRE), a predecessor
of the IEEE. That paper included what
came to be known as the Messenger–

Spratt equation, which showed how
the gain of bipolar transistors in germanium and silicon were degraded by
neutron exposure. This equation was
used in the design of the Bomarc and
all of the U.S. intercontinental ballistic
missiles developed later (Atlas, Titan,
Minuteman, Peacekeeper, and Trident).
It is still in use today in developing the
nuclear weapon output simulation
methodology to test nuclear weapon
electronics, enabling the cessation of
underground testing without impacting the stockpile of nuclear weapons.
I continued to conduct research and
development in this field for the next
50 years, the most recent 20 of which
were done in a company started by
my wife Joan and me, Full Circle
Research, publishing numerous papers
in the field.
J.P. Spratt, LF
Redondo Beach, CA

Saving Lives Is Part of the Job

M

y first position as an electrical engineer was back in
1978 as a biomedical/electrical specialist in a hospital. As I sat in
my office reading a medical book I
had just purchased, the telephone
rang: it was a very frantic nurse who
said, “Get up to ICU now.” I was halfway through my first week and still
did not know where the ICU was
located or that it meant Intensive
Care Unit. The distraught nurse told
me to jump on the elevator to the
third floor. As I quickly walked down
the hallway looking for the ICU, a
nurse reached out of a door and
pulled me into a room.
There, in front of me, was the nurse
with defibrillation paddles on a man’s
chest, and I could see his heart was in
fibrillation. As the alarms were sounding, a team of nurses and doctors were
looking at me. One doctor yelled, “Can
you fix that?” My response was, “Sir, I
have never seen one of those before in
my life.” The doctor crouched over and
yelled an expletive at the top of his

lungs. I quickly moved in front of the
equipment cart, where I could see a
skinny man on the bed with a large
brown mark on his bare chest. The
only piece of equipment I recognized
on the cart was an old Techtronic
O-Scope, but all of the numbers and
identification were missing. Having
spent a lot of time with a Techtronic
O-Scope, I knew that the sync switch
was on the lower right. I quickly
turned the knob all the way counterclockwise to the external sync position. As I did, one nurse yelled, “He’s
got it” and another triggered the defibrillator, and the patient’s body jumped
in response.
As the doctors and nurses worked
on the patient, I moved into the nursing station that overlooked the ICU
rooms. After the crash team left, I discovered that the tube-based equipment was so old that the numbers
and identification marks were cleaned
off from years of sterilization. We
needed to get a replacement immediately and remove the old equipment,
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which was not an easy task in a rural
Maine hospital with only one defibrillator. By luck, I discovered an old
defibrillator unit in a storage closet.
Although dirty and not working, it did
not use tube technology.
Time was of the essence, so this is
where my technical experience from
working my way through college in
two television stations came in handy.
Cleaning the unit and a quick trip to
RadioShack allowed me to get the
closet defibrillator working and then
remove the old tube-based unit.
After training the nurses, I discovered that the brown mark on the
now-sleeping patient was from a
mustard gas attack in WWI. It was
very satisfying to overhear the WWI
vet talk with his visiting son and
grandkids a few days later. Prior to
this event, I never imagined that
being an electrical engineer could be
so personally rewarding.
Earl MacDonald, LSM
Melbourne, FL

Anchors Aweigh

I

n the December 2018 issue of
IEEE Life Members Newsletter,
John O’Donnell mentioned an
exploding capacitor in his article,
“Up in Smoke.” From September 1953
until June 1955, I was an instructor of
electrical engineering at the University
of Massachusetts in Amherst. The professor in the office across the hall

from me was the advisor to the student amateur radio club, and the
radio equipment was in his office.
One afternoon, there was a loud
bang, so I went across the hall where
I found a somewhat shaken student. He had connected an electrolytic capacitor with the wrong polarity
and then turned on the power. The

university acquired some military surplus electrical parts, and there was a
round dent in the ceiling with a clear
imprint of a U.S. Navy identifying symbol complete with anchor.
David W. Knudsen, LM
Gray, ME

The Apollo Lunar Heat Flow Experiment

W

hile working at Bendix
Aerospace Systems in Ann
Arbor, Michigan, I attended a
mission support meeting during the
deployment of experiment packages
(ALSEP) for Apollo 16. As I recall, there
were six or eight engineers and managers
around a table with a hot telephone line
to a NASA project manager in Houston.
I had no direct responsibilities
for the Heat Flow Experiment, but it

employed the same type of flat ribbon
cable that was used on the Active and
Passive Seismic Experiment packages
on which I worked. A team of engineers and technicians, using only 3 × 5
cards and scissors (the only items
available to the astronauts), timed
and tested a repair. When NASA
decided to forego the repair attempt
it deemed too risky, I suggested they
return the HFE module for repair

and redeploy it on the next (17)
Apollo mission.
This idea was rejected because
NASA had committed to bringing
back 30–40 lb. of lunar rocks for analysis by the University of Michigan.
This was probably a good decision,
though I never heard the results of
any analysis.
Amos Stackhouse, LM
Frankenmuth, MI
11

tales from the vault

EPROM Access Problem

I

n 1981, I took a sabbatical from
seving as the chair of the Elec
tronics Department at Mohawk
College of Applied Arts and Tech
nology in Hamilton, Ontario, Canada.
My college duties included teaching a
lecture and lab course in computer
technology to third-year students in the
Three-Year Electronics Program. I felt a
year in industry would upgrade my
technical skills and make me better
equipped to expose my students to
practical applications of the theory I
was teaching.
After considering a number of offers,
I accepted a position at Hamilton Digital
Designs (HDD), a small electronics
company in Burlington, Ontario, Canada.
The company designed and built electronic sign controllers, everything from
high school scoreboards to large advertising signs.
My first project was to design an
electrically programmable read only
memory (EPROM) programmer. These
were commercially available at the
time, but HDD did not have one. The
head engineer approved my design,
and I proceeded to construct a wire

wrap prototype. The design included a
Motorola 6809 microprocessor and
Intel 2732 EPROMs. Both of these
parts were relatively new to the industry at the time and had not been used
by HDD in any of its previous designs.
When the wire wrap board was complete, the software engineer loaded in
his software for the initial test. The
result was catastrophic, as not only
did the board not respond as expected but a scope test showed the memory access signal was very erratic and
far from normal.
Since none of the engineers had
experience with the processor or the
latest EPROMs, no one could identify the problem. I’m sure those who
weren’t impressed with having an academic forced on them questioned my
wire wrap skills. Fortunately, it was the
end of the day so we all went home to
think about the problem. I was pretty
sure it was an EPROM problem, so that
evening, I got out my data books and
Intel application notes and read up on
the characteristics of the 2732. I discovered that the 2732 could not be read
and chip selected at the same time as

had been the practice with previous
Intel EPROMs. I went in early the next
morning and rewired the board. When
the software engineer arrived, we tested
the board, and it performed as expected. When the head engineer appeared,
he was surprised and commented that
he thought he was going to have to
reschedule his time and spend three
days solving my problem. Needless to
say, he informed the other engineers of
how to access the 2732 EPROM.
As a result, I got a little more respect
from all the engineers for the rest of my
stay. Even though no one mentioned it,
I’m sure they realized that I also knew
how to accurately wire wrap, which,
anyone who has ever done it knows, is
a skill in its self.
As a result of my effort, I was given
the opportunity to design and build a
new sign controller. In so doing, I
learned many new skills which I was
able to take back to the classroom at
the end of my sabbatical.
Bruce Hutchinson, LSM
Dundas, Ontario, Canada

A Golden Opportunity

I

n the early 1950s, I was assigned
as a Western Electric radar field
engineer to the submarine base at
Pearl Harbor, where I assisted the
submarine force in maintaining their
radar equipment. Since there were no
field engineers available to help
maintain the submarine electronic
countermeasure equipment (ECM), I
assisted with this effort on a timeavailable basis.
The main submarine ECM equipment
was a very sensitive tunable receiver
that tuned from approximately 50 MHz
to 10 GHz, searching for “unfriendly”
radio and radar transmissions. However,
tuning from one end of the spectrum to
the other took a considerable amount of
time, and it was felt that the submarine
was vulnerable to being detected when
12

the ECM equipment was tuning in a different frequency band. One possible
solution was a “wide open” receiver,
which could detect any signal in the
search radar bands without the need
for tuning.
Fresh out of school, I jumped at the
chance to design and help the
Electronics Shop at the submarine base
build such a receiver. The final product
consisted of three slotted coaxial antennas located in a radar dome, each connected to a crystal detector, an audio
amplifier, and a latching flip-flop to
indicate which channel was receiving a
signal. The antennas were tuned to the
L-, C-, and X-band radar frequencies
(the primary search radar frequencies).
Since the antennas were to be mounted on a submarine, watertight integrity

was a requirement. Using a wooden
mandrel, we built a 2-ft-long fiberglass
dome by using marine epoxy fiberglass repair kits, laying up each layer
until the dome was about 2 in thick.
The resultant dome had a yellowish
cast, so when it was mounted on top
of one of the submarine masts, it earned
the nickname “Golden Penis.”
Although crude, the system worked
as planned. Aircraft were detected
before the submarine was seen on the
aircraft radar, permitting the submarine
to take evasive actions as required. I
understand that after I moved on, the
U.S. Navy adopted this technique and
fielded a system based on this concept.
William A. (Bill) Marsh, LSM
Meridian, ID
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A Fine Resolution

I

n 1953, I was studying electrical
engineering during my senior year at
Cornell University, which had a fiveyear program. I tried to take control theory, but they said I must wait until my
fifth year, even though I was enrolled in
extra courses so I could finish in four
years. As a result, I bought the course
book and learned control theory on my
own. This came in handy in 1961 when
I was applying for a temporary position
at IBM in Kingston, New York.
Two managers interviewed me and
asked if I could solve their problem.

Their 100 digital engineers were developing the first IBM PC. The display
required excellent horizontal resolution,
so they turned the analog gain up high.
Unfortunately, the circuits oscillated all
the time. I told them, yes, I can fix your
problem. I would measure the phase
shift versus frequency and then adjust
the phase shift using compensation to
keep the phase shift lower than –180°,
preferably lower than –145°.
The first manager said, “He doesn’t
know what he is talking about.” The
second manager added, “Well, I think

he might be onto something, let’s let
him try.” They hired me for a temporary position, and I moved my family
of five to Kingston and used an oscilloscope to measure the phase shift versus frequency. I used compensation to
keep the phase shift lower than –145°.
It worked. The oscillations disappeared, the display yielded excellent
horizontal resolution, and they hired
me in a permanent position.
John Webster, LF
Madison, WI

A Glimpse of the Future

A

s an electrical engineering student at the University of
Illinois in the early 1970s, I
had the opportunity to experience
the first large-scale trail of computerbased teaching. Twenty-five years
before the World Wide Web and 40
years prior to massive open online
courses, the Plato computer instruction system provided hundreds of
courses via thousands of graphic
terminals located in many cities
throughout the United States and
other countries.

I was more interested in the Plato
system itself than the coursework. The
student terminal featured a touch-sensitive, bit-mapped, flat-screen plasma
display. The networking of the terminals to a mainframe supercomputer
would be called “cloud computing”
today. Far ahead of the Internet, it provided an online community with email,
multiplayer gaming, instant messaging,
and chat rooms. A programmable
music synthesizer offered a multimedia
experience for music instruction. Like
many students, I spent more time play-

ing games than taking the online
instruction. The online games were so
popular that it was necessary to limit
their use to avoid overloading the system. Amazingly, almost no one recalls
this bold forerunner of today’s online
world. For more information about the
Plato system, see the thoroughly
researched book The Friendly Orange
Glow by Brian Dear; the book was
named for the orange-colored plasma
display panel.
Thomas Starr, LSM
Inverness, IL

Soviet Power

A

bout 30 years ago, the first commercial ac 1,150-kV (maximum
operating voltage 1,200-kV)
transmission in the world was put on
full voltage in the Soviet Union. It had
to be a part of the grid that, together
with ultrahigh voltage (UHV) dc
transmission, strengthened the power
ties of Siberian coal mines to Russian
industrial areas.
The first line, Ekibastuz-Kokchetav
(497 km), was put on load on 30 June
1985. In August 1988, the second link,
Kokchetav-Kustanaj (410 km), followed. Then, in December 1988, the
next parts, Kustanaj-Cheljabinsk

(328 km) and Barnaul-Ekibastuz
(697 km), were put in operation, temporarily at 500 kV.
All 1,150-kV equipment, line and
relay designs and service requirements, safety measures, and operational regimes were developed by
Russian engineers, and it took a lot of
time to check it all in field conditions
and make necessary improvements.
During that time, I worked for the AllUnion Electric Power Institute (VNIIE)
in Moscow and was responsible for
field tests of overvoltages and equipment operation in extra-high-voltage/
UHV ac transmissions. I developed

field test programs and actively participated in the field tests on the first
1,150-kV transmission.
At the end of the 1980s, the Soviet
Union economically collapsed and dissolved. As a result, the energy flow
dropped, and all 1,150 kV networks
operated at 500 kV. Now other Asian
countries lead in the field of UHV ac
transmissions on the basis of essentially improved equipment, and, to my
amazement, the United States is not a
part of their technical progress.
Viktor S. Rashkes, LSM
Brooklyn, NY
13
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From Nickel to Silver

D

uring World War II, a serious
shortage of nickel developed
due, in part, to the amount
of the metal used to manufacture
massive magnetron magnets for radar.
To ease this shortage, the U.S. Mint
was required by Congress to find a
suitable substitute for the nickel used
to produce five-cent coins. The mint’s
metallurgists succeeded in coming up
with an acceptable substitute alloy,
based on silver. The mint was re
quired to remove these nonnickel
nickels from circulation after the war,
so a small mint mark was placed on
the reverse side, near the Monticello
dome, to facilitate later recognition.
The war finally ended, and the
U.S. Mint proceeded with the silver
nickel retirement process, applied to
coins returned by banks throughout
the country. An obvious approach
was to spread the mixed Jefferson
coins on a moving belt and have personnel pluck coins identified by the
tell-tale little mint mark. Just picture
people with green eyeshades staring
at this endless belt for 8 h a day.
Needless to say, serious fatigue set in,
resulting in an unacceptable rate of
the silver coins going back into circulation. Mint management decided that
there had to be a better way, putting
out a request for fixed-price bids on
a machine of unspecified design that
would meet required productivity
and error-rate criteria.
Enter Berkeley Scientific Company
(a designer and manufacturer of hightech instruments with loose ties to the
University of California, Berkeley),

The silver nickel Mint mark appeared
above the Monticello dome.

which was acquired by Beckman
Instruments. As chief engineer, I
looked at the mint request, and while
having no idea how to implement it, I
figured, “How difficult can it be to separate two different alloys?” We submitted a bid with a fairly generous safety
factor in the price, and we got the job.
For test purposes, the San Francisco
Mint supplied us with two bags of
nickels, one with silver nickels and
another with regular nickels. We performed experiments to compare the
two kinds of nickels, testing just about
every physical parameter. Among those
that I remember was the measurement
of electrical resistivity by means of
high-frequency eddy currents and the
examination of acoustical properties
when being rung like a miniature
Chinese gong. The government metallurgists had done an amazing job of
matching the two alloys. We could not
find a difference large enough to reliably distinguish between the two, espe-

cially after the wear and tear of commerce through years of circulation.
We were about to reconcile ourselves to going the complex and
expensive automated spectrometer
route when I decided to try one more
experiment. Fighting fire with fire, we
obtained a liberated radar magnet,
which, when provided with specially
designed pole-pieces, furnished a
very intense magnetic field, suited for
use with a delicate torsion balance.
We then measured the force on each
type of coin. Voila! A small but definite difference was found.
Based on this finding, we machined
a stainless-steel drum with holes in the
side slightly larger in diameter than the
coins. With the drum axis of rotation
set at a 45° angle from the horizontal,
it acted as both a hopper and feeder.
When a coin reached an exactly vertical on-edge position during the rotation of the drum, only a very small
force was needed to tip it. Radar magnet pole-pieces at this point provided
this force, and the nickel-bearing coins
tumbled into a chute. Silver nickels
traveled on, where they fell into another chute. Besides the gear-motor drive,
our machine had just one moving part.
The San Francisco Mint was sufficiently pleased with our machine that
two more were purchased, by the
Philadelphia and Denver Mints, thus
equipping all three coin-producing
mints in the U.S. with our coin sorter.
One could say that we had achieved
a monopoly.
Robert Stahl, LSM
New York, NY

Blowing Off Steam

I

t was as a first work-semester
co-op student on assignment at
the U.S. Naval Air Station at
Patuxent River, Maryland, in 1951
when I was involved, primarily as a
“go-fer,” in the first experimental trials
of steam as a replacement for the
hydraulic catapult system. We had
spent weeks planning and setting up
the various strain gauges and other
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monitoring devices with their accompanying instrumentation units along
the launch runway. A single jet engine
plane was attached to the catapult
with various tethers. The launch order
was given, and, as the jet moved forward, one of the tethers broke, skewing the jet engine exhaust stream,
perfectly in line with all the monitoring instrumentation. All was wrecked,

which necessitated a redo with all
instrumentation now bunkered and
tethers re-enforced. Thankfully, the
overall results were better than this
one instance, and all catapults went
over to steam, eliminating the fire
hazard that could occur on the
flight deck.
Ed Annick, LM
Erie, PA

Sometimes Simple Is Better

W

hen I started my first job at
Bendix Corp. in 1967, it was
decided that I would fill the
position of control systems engineer.
This meant that I would be using
LaPlace transforms. A year or so down
the road, I was told to learn ECAP, an
electronic circuit analysis program.
Little did I know that, two years later, I
would begin the process of marrying
these two concepts while working for
Norden (a division of United Aircraft).
Having taken a job with Norden in
late 1969, I was responsible for the
analysis of circuits using programs
such as ECAP (a program they coauthored with IBM) and NASAP (a circuit analysis program that outputted a
LaPlace transform relating a desired
output node to its input) as well as
other circuit programs including
SCEPTRE.
When Norden decided to go in a
different direction (abandoning its
activity in this area), I was allowed to
pursue ideas that would dovetail with
the previous work. I took special interest in the nodal admittance matrix that
was at the core of NASAP. Because
classic techniques were used to solve
determinants at Bendix, I started to
explore admittance matrices for small
circuits (under four nodes) to see if I
could find a more efficient technique
then was available.
As I explored the process, I
noticed that many of the multiplications produced a zero result. The process was tedious, so I looked to see if
I could reduce or eliminate the products that produced a zero result.
Sparse matrix techniques were the
obvious approach, but the improvements were minor. Eventually, I
thought I found a way to bookkeep
the products that produced nonzero
results and was convinced I had found
a better technique. But to prove I had

correct answers, I had to also calculate the results using all the terms in
the matrix, a time-consuming process
since the investigation at this point
was by hand.
The number of operations for a
complete solution is the permutation of
all terms in the matrix [e.g., for a sixnode circuit this is 6 × 5 × 4 × 3 × 2 × 1
or 720 operations; for seven nodes, it is
equal to 5,040 operations (7 × 720)
etc.]. It is evident that hand solutions
started to become unmanageable since
each term was an algebraic expression
that represented the LaPlace admittance
terms from the matrix.
I thought I had developed something special but couldn’t seem to
find the general form of the concept.
I asked multiple colleagues but was
continually pointed to a generality
that I knew was incorrect. Finally, I
talked to Vince Bello in our IR&D
department. He laughed and pointed
out that what I discovered was the
general form of how to solve a determinant as expressed in my freshman
calculus book. I went to the book,
and there it was.
At first, I was disheartened, but
then I realized that what I had to do
was devise a technique that would
only use the permutations that would
produce a nonzero result. This differed significantly from any conventional approach being used. Now that
I understood what needed to be
done, I constructed a simple algorithm that would only store the terms
that were nonzero and perform all
permutations of them (all in approximately 200 lines of Fortran).
The bulk of this work was on my
own time, but my boss recognized that
it was starting to intrude on my other
work. After seeing what I had done, he
agreed that I could spend half of my
time on this work. Upon review of the
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nearly complete work, he decided that
we should try to patent the software,
but this was not allowed in 1972. So, at
his suggestion, we wrote it up as a
special purpose computer. The legal
department did not think that would
fly so they rejected it.
Over the next several months, I did
timing studies and determined that
the software was running between 10
and 100 times faster than any other
program I could find including
NASAP (which had been written by a
consortium of colleges under the
guidance of NASA). Since Norden was
no longer interested, I requested that
United Aircraft release the program to
me since they were not going to pursue it any further. To my surprise they
did release it.
With the release, I contacted
TYMSHARE Inc. to see if they would
contract with me to host the program
on their international time-sharing site.
They did (it was the last contract they
signed with an individual), and the rest
is history. They loaned me a teletype
machine, which I kept on a living room
chair to continue my development.
To the best of my knowledge, no
one ever pursued a similar technique,
nor did any program outperform
TRAP (Transfer Ratio Analysis Pro
gram). The final version output the
complex roots of the circuit being
analyzed as well as the frequency
response and the equation for f (t)
and the resulting time response. I
never attempted to publish since the
whole idea was based on the basic
formula for solving a determinant,
with just a little insight on optimizing
the code. This technique is the optimal solution for any really sparse
matrix, and I would be glad to share
it with any interested parties.
Ed Howard, LM
Bloomingdale, NJ
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publications should contact the IEEE Contact Center. If you
are doing so on behalf of another Life Member, please
s ubmit the member’s name, number, grade, address,
change date, and your connection (e.g., Section chair) to the
Contact Center.

IEEE Contact Center

Contact us online at:
www.ieee.org/contactcenter
or
phone: +1 800 678 4333 (USA)
+1 732 981 0060 (worldwide)
fax: +1 732 562 6380
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L. Dennis Shapiro
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Eleanor Baum
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Howard Wolfman
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Qualifying for Life Member Status

To qualify as a Life Member, an IEEE Member must be at
least 65 years old, and the sum of the member’s age and
the number of years of paid membership effective the following January must equal or exceed 100 years.

Have Questions, Ideas, or Concerns?

Have questions regarding your Life Member status? Reach
out to the IEEE Contact Center for assistance. Have something
else you need to ask or discuss? E-mail the Life Members
Committee or its staff at life-members@ieee.org, call +1 732
562 5501, or fax +1 732 463 3657.
IEEE prohibits discrimination, harassment, and bullying.
For more information, visit http://www.ieee.org/web/
aboutus/whatis/policies/p9-26.html.
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