< IEEE

Celebrating 125 Years

ISSUE 79, March 2009

Static from the Director .......cceermeeeeenens 1
Center Activities 3
Staff Notes. 3
Things to See and Do......coeeeueeeernrneeeens 4
EE in the Movies 5
David MiddIetown........occeeeemeeemreceneeens 6
2008 Donor List 7
Bibliography 14

RUTGERS

THE STATE UNIVERSITV
OF NEW JERSE

of Engineering the Future
. ——

| STATIC FROM THE DIRECTOR

For the IEEE History Center, as for much of
the world, 2009 appears to be a year of
transition. As you can see from the special
logo, 2009 marks the 125th anniversary of
IEEE. IEEE has seen much change in its or-
ganization and in the surrounding society
since its founding as the American Insti-
tute of Electrical Engineers (AIEE) in 1884.
Many of the social changes were caused or
influenced by the technologies developed
by IEEE members themselves. There is for
example, the World Wide Web and all its
associated uses. The biggest

New York in anticipation of an upcoming
international exhibition at the Franklin In-
stitute in Philadelphia. They formed a new
organization to welcome their counterparts
from overseas and to support profession-
als in their nascent field and to aid them in
their efforts to apply innovation for the bet-
terment of humanity—the AIEE. That Octo-
ber, the AIEE held its first technical meeting
at the exhibition, and it is this that we wiill
be commemorating with our technical con-
ference (see page 3).

recent development at the
Center, as reported last issue,
is the wiki-based IEEE Glob-
al History Network (GHN),
launched in late 2008. As
the GHN continues to grow in
content and use, increasing
numbers of our resources and
processes are being trans-
ferred to it. Case in point, the
Milestones process will soon
be handled completely on-
line through the GHN.

IEEE will be recogniz-
ing the anniversary in various
ways, and the Center will be
an active participant. The
main focus of our own cel-
ebrations will be the confer-
ence in Philadelphia in Au-
gust. In the spring of 1884,
a small group of individuals
in the electrical professions—
including notables such as
Thomas Alva Edison and Al-
exander Graham Bell—met in
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Other ways we are focusing on the anniver-
sary include: working with IEEE Corporate
Communications on outreach materials, and
concentrating our own video-history activi-
ties on the institutional history

the opportunity of IEEE members to donate
to the Center at the same time that they re-
new their membership (or, in the case of life
members, fill out their profile). As members

renewed for 2009 in late 2008,

of IEEE by interviewing the past
presidents of the organization.
Another societal factor
impacting |IEEE in recent times is,
unfortunately, the global financial
crisis, and the IEEE History Cen-
ter is of course affected. Because
a significant portion of our fund-
ing comes from funds that are

under deteriorating world-wide
economic conditions, a smaller
number of members -- not sur-
prisingly -- chose to give to the
Center...however, the total dol-
lar amount was up from the
2008 renewal cycle. That means
that you, our donors whom we
recognize and honor in this is-

held at market by the IEEE Foun-

dation, there will be ongoing pressure on
our operating budget. The other two pieces
of our funding—grants from private founda-
tions and corporations and gifts from indi-
viduals such as yourself—are also potentially
endangered. Because this March issue is our
annual public recognition of our donors (see
Donor List, p. 7), let me point to at least one
piece of heartening news. One of the ma-
jor ways we receive annual gifts is through

sue, really stepped up and de-
livered key support. This maintains my belief
that you have confidence in our efforts to
preserve, research and promote the history
of IEEE, its members, their professions, and
their technologies. | am extremely gratified
and grateful, and | hope we will continue to
earn your trust and support. May IEEE’s next
125 years be as storied as the first 125 years,
and may the IEEE History Center be around
to document it!

NEWSLETTER SUBMISSION BOX

The IEEE History Center Newsletter welcomes submissions of Letters to the Editor, as well as articles
for its “Reminiscences” and “Relic Hunting” departments. “Reminiscences” are accounts of history of
a tchnology from the point of view of someone who worked in the technical area or was closely con-
nected to someone who was. They may be narrated either in the first person or third person. “Relic
Hunting” are accounts of finding or tracking down tangible pieces of electrical history in interesting
or unsuspected places (in situ and still operating is of particularl interest). Length: 500-1200 words.
Submit to ieee-history@ieee.org. Articles and letters to the editor may be edited for style or length.

THE IEEE HISTORY CENTER NEWSLETTER ADVERTISING RATES
The newsletter of the IEEE History Center is published three times per annum with a
circulation of 4,800 of whom approximately 3,700 reside in the United States. The news-
letter reaches engineers, retired engineers, researchers, archivists, and curators interested
specifically in the history of electrical, electronics, and computing engineering, and the
history of related technologies.

Cost Per Issue

Quarter Page $150
Half Page $200
Full Page $250

Please submit camera-ready copy via mail or email attachment to
ieee-history@ieee.org. Deadlines for receipt of ad copy are 2 February, 2 June,
2 October. For more information, contact Robert Colburn at r.colburn@ieee.org.
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| HAPPENINGS ONTHE IEEE GHN

The IEEE Global History Network (GHN) was launched on 21
September 2008. In the four months since then, the growth
has been modest, but steady as we expected. Presently there
are more than 5,800 wiki entries in the IEEE GHN, which have
generated nearly 15,100 edits. More than 2,000 files of media
and .pdf documents have been uploaded to the GHN. The
feedback from people who used the site has been very posi-
tive. We expect the site’s growth to accelerate in 2009 as we
intensify our marketing efforts.

Archival material, in the form of .pdf files, forms an
important subset of these uploads. The IEEE New South Wales
Section in Australia is leading the way in showing how --
through the uploading of archives to the GHN -- IEEE Sections
can easily preserve their organizational memory and make it
easily accessible to all members. The GHN's goal is to have all
the Societies, Regions, and Sections using it to preserve their
important historical documents, as well as write and maintain
the history of their organizational units.

The Center's large oral history collection is being
moved to the GHN. In the process, History Center staff has
structured the resulting transcripts to make it easier for the
user to find information within each interview. In parallel with
reformatting the transcripts, staff is producing digital masters
from the analog sound recordings of the Center’s approximate-
ly 450 past interviews. To enhance the user’s experiences, we
are producing .mp3 extracts from the digital masters and em-
bedding them within the body of the transcript. For example,
the user can know hear Vladimir Zworkyn explain, in his own
voice, how he and David Sarnoff, in the 1930s, convinced the

Soviets to buy their television technology because of its great
potential as a propaganda tool.

The History Center acquired a wonderful collection of
video interviews of prominent engineers and scientists done
by Dr. Clarence Larson during the 1970s and ‘80s. Thanks to a
generous financial gift from the Larson family, all these inter-
views are being converted to Flash format and will be streamed
on the GHN. Some have already been loaded on the GHN.

In 2009 the switch to all-digital television broadcast-
ing in the U.S.A. will take place. Two recent contributions to the
GHN, “The Foundations of Digital Television” and the “Digital
Television: the Digital Terrestrial Broadcasting Standard” of-
fer fascinating, in-depth histories of digital broadcasting stan-
dards.

The book, “Electricity: The Magic Medium”, published
by the IEEE Canadian Region, tells the story of the history of
electrical technology in Canada. Long out of print, this book
has been hard to find. The Canadian members of IEEE will
be pleased to learn that this book in now on-line on the IEEE
GHN.

We are excited about the prospect that soon, the IEEE
Milestone process -- from submitting a proposal to writing the
supporting nomination document -- will be done on-line with-
in the IEEE GHN. The site’s wiki technology will help organiza-
tional units develop their nomination article, and also make
constructive feedback available from the IEEE members using
the IEEE GHN.

We invite all our readers to explore and contribute to
the IEEE Global History Network (www.ieeeghn.org)

STAFF NOTES

NATHAN BREWER JOINS THE IEEE HISTORY CENTER
ASWEBMASTER AND GHN ADMINISTRATOR

The IEEE History Center is very pleased to welcome Nathan
Brewer - who first came to the IEEE History Center as an intern
from the Rutgers School of Library Science last September —
as a part-time employee. He will be the webmaster for the

History Center website, will assist the day-to-day operation of
the IEEE GHN, develop its archival functions, create digital mas-
ters of the entire oral history collection and create small .mp3
extracts for insertion into the GHN.

HOWIUSE WHAT I HAVE WORKED ON AT THE CENTER
IN MY TEACHING: Oral History Transcripts on the Global History Network

Emily Westkaemper is one of the Rutgers University Ph.D.
candidates working as research assistants at the IEEE History
Center as part of the co-sponsorship agreement between Rut-
gers and IEEE. This mutually-beneficial agreement allows the
Center to benefit from work done by Ph.D. candidates, while at
the same time allows them to learn about the history of tech-
nology, and to incorporate technology’s impact on world history
in their own work and teaching. In this article, Emily shares
with readers some of the ways the history of technology will
inform her work and, by extension, the wider audience of her
students.

The IEEE History Center’s oral histories, available as
indexed, searchable transcripts on the IEEE Global History Net-
work (http://www.ieeeghn.org), provide a unique resource
not only to historians and scientists but also to students. As a
graduate research assistant, | am indexing the transcripts and
posting them on the GHN. I plan to integrate these interviews
into my own teaching of U.S. history and women'’s history sur-
veys, asking students to consider what these primary source
documents reveal about the historical eras described.

By incorporating the Global History Network into

continued next page
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the classroom, | hope to provide those students who have sci-
entific, technological, or business interests - or those students
who identify with narratives of educational and career deci-
sions - a way to engage directly with primary source mate-
rial. Student research in the IEEE History Center’s oral history
transcripts will illuminate not only the genealogies of scientific
fields, but also the international cultural, social, and intellec-
tual histories of the twentieth century. References to the Great
Depression, World War Il, and the Cold War, accessible through
full text search, assess the diverse effects of historical trends on
societies and on individuals.

As career narratives, the IEEE History Center interview
transcripts personalize historical eras and technological devel-
opments in a way that will resonate with contemporary under-
graduate students. William Aspray's 1992 interview of Bell Labs
telephone switching engineer Amos Joel reflects the influences
of the Great Depression and of personal experience on the his-
tory of technology. In the 1930s, Joel's economically-necessary
employment as a switchboard operator for his college dormi-
tory furthered his childhood interest in telephone switching,
influencing his innovative career. Bell Labs researcher Carol
G. Maclennan analyzes corporate and cultural influences on
both scientific research and on women’s social status in her
2008 interview with Sheldon Hochheiser. Maclennan traces
the development of her career from her 1959 recruitment for
a Bell Labs internship targeted to female college students, to
her own decades-long mentorship of women and minority en-
gineers. Such examples demonstrate that social conditions
can produce long-term historical effects. Introducing these
biographies to my students, | will invite them to consider the
significance of education, economics, and gender to historical
study.

Simultaneously, interviews’ accounts of everyday class-
room and workplace experiences will allow twenty-first cen-
tury students to consider the influences of technology on so-

ciety. In a 1996 interview conducted by David Morton, Peirce
Dictations Systems and IBM manager Samuel Kalow depicts
his educational and recreational use of technologies as a Uni-
versity of Michigan student in the late 1940s, experimenting
with the Webcor wire recorder as a classroom notetaking aid
and as a dorm room LP phonograph amplifier. Comparisons
with their own everyday use of technology will allow students
to consider the influences of technology on social history.

The oral histories also support instruction on historical
methodologies and research strategies. Particularly rich as a
tool for tracing collaborations and for following the impact of
key developments, related interviews can problematize overly
simplistic assumptions about continuity and change, or about
cause and effect. In his 1999 interview with David Hochfelder,
ARPANET and MCI Mail developer Vinton Cerf credits Robert
Metcalfe as “the guy that invented Ethernet.” Robert Metcalfe's
own 2004 comments to Robert Colburn offer a contrasting as-
sessment that the “Ethernet had many inventors,” including the
“people who built the ARPANET and the people who built the
ALOHANET ... people on whose shoulders, if not toes, | have
stood,” as well as researchers who purchased Ethernet from
Metcalfe's company, did not interact with Metcalfe directly, and
used his technology in their own innovations. Aided by the
GHN’s search capabilities and topics keywords, such evidence
can provide students experience with central problems in his-
torical research, including the need to analyze multiple sources
and to weigh subjective statements.

As a tool in the history classroom, the Global History
Network and the IEEE History Center Oral History transcripts
will allow science students to expand their knowledge of their
disciplines and will allow humanities students to consider the
influences of technology on society. Simultaneously, analysis
of these primary sources will demonstrate historical method-
ologies to introductory students and will contribute to the re-
search of advanced students and scholars.

THINGS TO SEE AND DO

THE 2009 IEEE CONFERENCE ON THE HISTORY OF TECHNICAL SOCIETIES

In August the IEEE History Committee and the IEEE History
Center will hold the eighth in a series of historical conferences.
The 2009 IEEE Conference on the History of Technical Societies

will take place in Philadelphia from Wednesday 5 August

through Friday 7 August 2009. The theme of the conference
will be the history of professional technical associations, a
theme chosen because 2009 is the 125th anniversary of the
IEEE. There will be sessions on the history of particular tech-
nical societies, on the history of the engineering profession,
including publications, education, and ethics, and a session
on what the past tells us about the future. In connection with
the conference there will be an IEEE anniversary celebration
on the evening of Thursday 6 August with a reception and
banquet at the Down Town Club, adjacent to Independence
Hall in the historic district of Philadelphia.

In addition to three days of historical sessions and the ban-
quet, other activities are planned for conference attendees.
On the first day there will be a special tour of the ENIAC Mu-
seum at the University of Pennsylvania. The ENIAC, regarded



THINGS TO SEE AND DO | 1ssue 79, March 2009

as the first general-purpose electronic digital computer, was
completed there in early 1946. On the last day of the con-
ference there will be an special open house at the American
Philosophical Society. The APS, founded in 1743, is the oldest
learned society in the United States. Included in the APS col-
lections are a large part of Franklin’s library, most of Franklin’s
extant correspondence, and manuscripts of many important
figures in the history of electrical and computer engineering,
including Elihu Thomson and John von Neumann. Also on the
last day of the conference there will be an optional workshop

UNINTENDED CONSEQUENCES

on oral history. It is intended as an introduction to oral history
for individuals or organizations interested in starting an oral-
history program or learning more about the technique

Technical co-sponsors for the conference include the Depart-
ment of Electrical and Computer Engineering of Drexel Univer-
sity, the Department of the History and Sociology of Science
of the University of Pennsylvania, and the IEEE Philadelphia
Section. Additional information is available on the conference
website: www.ieee.org/go/historyconference.

The University of Delaware—Hagley Fellows invite scholars to
join them in a conversation about “*unintended consequences”
in the histories of business, technology, consumption, the en-
vironment, work, and everyday life. Seemingly rational actors
make decisions, create institutions, shape environments, or
develop technologies expecting certain outcomes, but things
do not always go as planned. “Unintended Consequences”
seeks to explore the enormous influence of these inevitable
yet unexpected occurrences. How can research on unintend-
ed consequence contribute to our understanding of the mod-
ern world? Who decides what consequences are unintended?
To what extent do we know the results of our actions? Why
should historians pay attention to unintended consequences?

The Hagley invites papers that discuss instances of un-
intended consequences or address how the research of unin-
tended consequences contributes to our understanding of the
world since 1700. The Hagley encourages graduate students
as well as established scholars to participate. Financial assis-
tance will be provided to all conference presenters.

For more information, please visit http://www.udel.
edu/hagley/fellowsconference/

CQD, JACK BINNS AND THE 1909
WIRELESS RESCUE AT SEA

The Marconi Radio Club W1AA of Massachusetts U.S.A. will
take part in the Jack Binns special event commemorating the
first large-scale rescue in open sea to be coordinated by wire-
less. (An earlier rescue in coastal waters had occurred when

the crew of sinking lightship used its wireless to call for aid,
but the 1909 rescue was the first to involve so many peo-
ple and five ships far from land.) When the White Star liner
SS Republic was accidentally rammed in heavy fog by the
off-course liner Florida, the Republic’s wireless operator, Jack
Binns was able to call up the Marconi station at Siasconsett,
Massachusetts. Jack Irwin, the Marconi operator there, was
able to relay Binn's distress message to ships in the vicinity.
Eventually Binns was able to communicate directly with the
ships. He then “talked” the White Star ship Baltic to the Re-
public’s side, with the invaluable—indeed indefatiguable—
help of the Baltics Marconi man, H.J. Tattersall, who, with
his assistant Gilbert Balfour, was at his key 52 hours straight.
www.jackbinns.org

The White Star Liner Republic after the collision,
as photographed by a passenger aboard the Baltic

EE IN THE MOVIES

| ELECTRICALTECHNOLOGIES INTHE MOVIES: LIGHTNING RODS

Perhaps the first electrical technology was the lightning rod.
Invented by Benjamin Franklin in 1749, it provides a conduc-
tive path in the event of a lightning strike, thus protecting a
building, bridge, tree, or other object. There immediately be-
gan a business of manufacturing and installing lightning rods.
In the 1937 John Wayne movie “*Born to the West”, one of the
characters is a lightning-rod salesman.

Lightning, of course, gets into countless movies. Film-
makers like it because it is visually and aurally dramatic, and
because it is threatening and can do great damage. In Ingmar

Bergman’s 1992 movie “Sunday’s Children” we see lightning
strike a tree and start a fire. Lightning causes a power failure
in the just opened Flamingo hotel and casino in the movie
“Bugsy” (1991). The movie “*What Women Want” (2000)
shows lightning hitting power lines. Exactly this phenomenon,
incidentally, is one of the principal reasons that a great deal
of research has been conducted on lightning and lightning
strikes. In the 1992 Woody Allen movie “*Husbands and Wives”,
the main character comments that even while kissing he was
thinking about the lightning and whether it might come into

continued next page
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the apartment. Lightning destroys the elec-
tronics on a small plane in “Six Days, Seven
Nights” (1998).

People are aware that some things in-
crease their chances of being struck by light-
ning. A characterin the 1999 movie *“Magnolia”
is told “You got struck by lightning last summer
[when] you were on vacation in Tahoe; | don't
think braces is a good idea.” When a group of
picnickers is caught out in a thunderstorm in
“Room with a View” (1986), a clergyman com-
forts those with him by saying that another
carriage, with the picnic knives, is more likely
to attract the lightning. In “Addams Family”
(1991) the children perversely hold up a TV
antenna in an electrical storm.

Quite a few movies show lightning
rods. In the 1975 Woody Allen movie “Love
and Death” a serf putting up a lightning rod
gets turned into a pile of ashes. In “Europa,
Europa” (1990) a lightning rod is used for a purpose other
than the one intended when a boy uses it to climb up a build-
ing. In “My Favorite Season” (1993) a woman believes that her
house has burned down after a lightning strike because her
husband forgot to buy a lightning rod. The title character of the
1964 Alfred Hitchcock movie “Marnie” is terrified of a thunder-
storm; another character reassures her, saying “The building is
grounded, Miss Taylor; you're quite safe here.”

If one searches the Web for the phrase ‘lightning rod’,
one finds as many sites where it is used in its metaphorical
sense, someone who attracts criticism, as in its literal sense.

Lightning striking the Eiffel Tower
on 3 June 1902.

This is the case with the one movie that is en-
titled “Lightning Rod". That is the literal trans-
lation of the title of the 2004 Thai movie “Sai
lor fah”. There are, not surprisingly, several
movies entitled “Lightning” and one entitled
“St. ElImo’s Fire”, which is a lightning-related
phenomenon.

A lightning rod can be used to cap-
ture a powerful surge of current. In many
Frankenstein movies it is such a surge of cur-
rent that brings the monster to life, though a
kite is often used to make a lightning strike
more likely, as in “The Bride of Frankenstein”
(1935) and “Young Frankenstein” (1974). In
the 1937 Disney movie “Snow White and the
Seven Dwarfs” the queen’s potion is mixed
and obviously energized by a lightning bolt,
and in the 1992 Disney movie “Aladdin” a
wizard uses lightning carried by conductors.
In the 1956 Danny Kaye movie “The Court
Jester”, a lightning bolt magnetizes a suit of armor. In “Weird
Science” (1985) two teenagers accidentally create the woman
of their dreams when lightning strikes their computer.

When lightning strikes sand, it can form the mineral
fulgurite, usually in the form of a glass-like tube. The movie
“Sweet Home Alabama” (2002) shows someone hammering
lightning rods into the sand during a thunderstorm in hopes of
getting fulgurites.

As always, we would be grateful for reports from read-
ers of other interesting movie scenes that involve lightning and
lightning rods. You may contact us at ieee-history@ieee.org.

DAVID MIDDLETON

A LIFE REMEMBERED: DR. DAVID MIDDLETON,
PIONEER OF MODERN STATISTICAL COMMUNICATION THEORY

Dr. David Middleton, physicist and pioneer of
modern Statistical Communication Theory,
died on 16 November 2008 at the age of 88.
He devoted his career to the study of infor-
mation transfer and signal processing with
numerous applications in radar, underwater
listening devices, satellite technology, and
wireless communications.

Born in New York City in 1920, he graduat-
ed from Deerfield Academy (1938), Harvard
College (1942), and received his Ph.D. from
Harvard in 1947. In 1960, he published An
Introduction to Statistical Communication
Theory, which today remains the seminal
text for the field. For more than fifty years
Middleton taught and inspired his graduate
and doctoral students at Harvard University,

Rensselaer Polytechnic Institute, Columbia University,
H Johns Hopkins University, University of Texas, Rice Uni-

versity, and the University of Rhode Island.
He was a consultant to various government
agencies and served on advisory boards,
including the U.S. Naval Research Advisory
Committee (1970-1977) and the Supercom-
puting Research Center, Institute of Defense
Analysis (1988-91).

In 1958 Middleton was elected a Fellow of
the IEEE “for contributions to the theory of
noise in electronic systems” and attained
Life Fellow status in 1986. He was also a
Fellow of the American Physical Society, the
Acoustical Society of America, the New York
Academy of Sciences, The Electromagnetics
Academy of MIT, the National Academy of
Engineering, and the AAAS. Other member-
ships included the American Mathematical
Society, the Explorers Club, Sigma Xi, Phi Beta Kappa, and the

Authors Guild. Throughout his career, he received numerous
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honors and prizes for his work and publications.

More than a physicist, Middleton believed in the importance
of participating in and cultivating the arts and humanities. He
was meticulous in crafting the prose for his books and papers,
believing there was no excuse for scientists and engineers to
be mediocre writers. He read widely, collecting books on his-
tory, philosophy, biography, art, and music. He enjoyed listen-
ing to music from the Classical and Romantic eras, and played
the piano—especially Beethoven, Schubert, and Chopin—with
great dexterity and feeling. Over the years he created many
elegant line drawings of imaginative scenes and characters.
Middleton loved the Cape Cod seashore, where he spent part
of every summer or fall with his family, playing tennis and en-
joying the ocean and walks in nature. He could tell outrageous
puns and was very fond of cats.

At the time of his death, he was actively working on Elements
of Non-Gaussian Statistical Communication Theory: A Space-
Time Treatment, the sequel to his first book. It summarizes his
work of over 65 years in Statistical Communication Theory as
well as presenting results from more recent research gained by
adding nonlinear effects and time analysis to earlier methods.
The sequel will be published posthumously in some form.

To share with future generations the body of knowledge he
amassed during his lifetime, Middleton arranged to donate
his personal technical library to the University of Maryland.

He chose MIT to be the new home for his consulting contracts
and related papers.

To pay tribute to his love of math and science as well as the
arts and humanities, the Middleton Family requests that do-
nations in memory of Dr. David Middleton be made to the
IEEE History Center. Donations may be made by returning
the enclosed business reply envelope or through the Internet
at www.ieeefoundation.org by clicking on the *"Donate On-
line” tab and selecting the IEEE History Center Fund. Upon
making a donation, please indicate that the gift is in memory
of Dr. David Middleton. If you have questions or need assis-
tance making the gift, please call +1 732 562 3860 or email
donate@ieee.org.

Condolences and remembrances may be posted to http://
web.me.com/boots911/In_Memorium:_David_Middleton
or sent to Susan Middleton, 366A Norton Hill Rd., Ashfield,
MA 01330-9601.

During his lifetime, the IEEE History Center conducted
two oral histories with Dr. David Middleton. The first in-
terview, conducted in February 2000, covers Middleton’s
academic and consulting careers, as well as his involve-
ment in IEEE. The second, conducted in August 2007,
is a follow-up to the 2000 interview. Both oral histories
can be accessed through the IEEE Global History Net-
work at www.ieeeghn.org

2008 DONOR LIST

| IEEE HISTORY CENTER PRESERVATIONISTS CIRCLE

Recognizing donors who have made

significant contributions to the Society
History Center at crucial stages in Laurence R. Avins
its founding and development. Earl Bakken

Paul and Evelyn Baran Fund

Frank A. Brand
Michael D. Brown
John Bryant*

IEEE Antennas and Propagation Society
IEEE Circuits and Systems Society

IEEE Communications Society

IEEE Denver Section

IEEE Electromagnetic Compatibility
Society
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IEEE Incorporated

IEEE Life Members Committee

IEEE Microwave Theory and

Jules Cohen, P.E.

Charles A. Eldon

IEEE Electromagnetic Compatibility

Central Japan Railroad

Central Research Institute of the
Electric Power Industry

Lawrence H. Crooks

Electric Power Development

Don H. Johnson, Ph.D.

Joseph Keithley*

Susumu Kobayashi

Harold. W. Lord

John Meggitt

John K. Menoudakos

NEC

Nippon Telegraph and Telephone
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Jun-ichi Nishozawa

Thomas F. Peterson, Jr.

Emerson and Elizabeth Pugh Fund
of the Fidelity Fund

Emerson W. Pugh

Theodore S. Saad

Techniques Society
IEEE Power Engineering Society
IEEE Electron Devices Society
IEEE Power Engineering Society
IEEE Signal Processing Society
IEEE Solid-State Circuits Society
IEEE Laser and Optics Society
IEEE Magnetics Society
IEEE Signal Processing Society
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Corporation, Tokyo

Electro-Mechanics Company

The Elias Family in Memory of Peter
Elias*

The Gerald and Thelma Estrin Living
Trust

GE Yokogawa Medical Systems, Ltd.

Hitachi, Ltd.

IBM Corporation

Sematech

Takashi Sugiyama

Tokyo Electric Power Company

Topol Family Fund at the Boston
Foundation

Toshiba Corporation

Rudolf A. Wassmer

Yokogawa Electric Company
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are able to fulfill our mission Robert B. McFiggans

Myron J. Boyajian
Eneida . Breaux
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Dr. James T. Cain
James C. Campbell, Jr.
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Makoto lhara
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Hirosei Inuzuka
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Russell D. Coan
Harold F. Cobin
Earl T. Cohen
James M. Cole

tory of electrical science and Anonymous
technology. All listings ac- William L. Burns
knowledge gifts made during Jonathan Coopersmith
the calendar year 2008 to the Michael L. Drew

funds of the IEEE History Cen-
ter, which are administered by

the IEEE Foundation .

Patron

(5,000 to $9,999)

Paul Baran

Paul and Evelyn Baran
Fund

IEEE Signal Processing
Society

Robert E. Larson

Associate
($2,500 to $4,999)

Susumu Kobayashi

Sponsor

($1,000 to $2,499)

Leo L. Beranek, S.D.

Anthony Durniak

R. Erik Larson

Emerson W. Pugh

Emerson and Elizabeth
Pugh Fund

Simon Ramo

Arthur and Edith Stern

Arthur and Edith Stern
Family Foundation

Phillip D. Summers

John R. Treichler

Deke Williams

Gold ($500 to $999)
Abdul R. K. Al-Ghunaim

E *= deceased

Dr. Gerald Estrin

Dr. Thelma Estrin
William J. Euske
Miles Ferris

Michael J. Gill
Raymond R. Glenn
Norris C. Hekimian
Alexander S. Krauska
Dr. Joyce Currie Little
J. F. Loude

Roger A. Mao

Eiju Matsumoto
Hans Neukom

A. Michael Noll, Ph.D.
Eiichi Ohno

Gordon E. Stewart
Kazuki Takamine

Bronze ($100 to $249)

Anonymous (4)

G. M. Alatas
Alessandro Q. Alberigi
Roy E. Anderson

J. Robert Ashley
John G. Atwood
Steve Bacic

David L. Bailey

Paul E. Bassett
Theodore Bernstein
William C. Billingsley
Martin Bitter

Byron E. Blanchard
Martin C. Blyseth
James V. Boone
Dietrich R. Bosse

Henry A. Corriher, Jr.
Anthony C. Cowin
Douglas C. Dawson
Jean L. De Grandpre
Wilfred L. De Rocher
Hampton M. Dejarnette
Clifford R. Dernham
Frank J. Destasi
Robin A. Dillard
Mihai Draganescu
Lester D. Earnest
Edward Edison
Lyle D. Feisel
Donald R. Ferguson
Paul M. Ferguson
Mark A. Fleming
Enoch D. Frankhouser
Jose Garriga
Thomas F. Garrity
Harold A. Gauper
Ralph S. Gens
Bruce Gilchrist
Clinton R. and Mary
Turner Gilliland
M. Goldberg
Arvin Grabel
Willard S. Grant
Walter W. Griffin
Leonard L. Grigsby
James L. Guilbeau
Mr. Jerrier A. Haddad
George W. Hails
George H. Hallnor
J. Scott Hamilton
Lawson P. Harris

Arthur E. Johnson, Jr.
Gerald B. Johnson
Havis Johnson

A. H. Jones, Esq.
Curtis A. Jones
Edward J. Joscelyn
Ming Seng Kao

Fern E. Katronetsky
Charles R. Keagle
Walter R. Keevil
Shewell D. Keim
*Joseph F. Keithley
Samuel T. Kelly
John M. Kopper
Robert K. Koslowsky
Arden K. Kossuth
Kelly J. Krick

Fred Kubli

Wong Kwok-Ho
Robert J. Landman
Jay T. Last

Michael J. Lastella
David W. Lathrop
Jay W. Lathrop
Gregory S. Leach
Robert J. Leavy

G. Robert Leef

Harry Letaw, Jr.
Floyd V. Lewis
Gretchen and Peter Lewis
John G. Lewis
George C. Loehr
Stephen M. Lott
John W. Luce
Howard A. Maddox
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Philip C. Magnusson
Andrew Malcolm
John F. Malm
John A. Mann
John E. Martin
E. Masada
Samuel H. Maslak, Ph.D.
Berna L. Massingill
George F. McClure
Troy L. McDavid
A. H. Mendel
Marlin H. Mickle
Tetsuya Miki
Peter G. Mitchell
Richard J. Mohr
Yuji Morita
Steven C. Moss
A. V. A. Mueller
Theodore J. Myers
Hideo Nakano
Shoichi Nakayama
Andrew M. Odlyzko
Keishi Ohashi, Ph.D.
G. M. Ohlen
Seymour Okwit
Anders Olsson
James E. O'Neil
Albertus Oosenbrug
Raymond J. Page
Daniel R. Paige
Anton E. Pannenborg
Christopher D. Pepe
Jack R. Petrak
Marcena H. Phan
Edward Vaughan Phillips
William F. Pickard
April C. Pixley
Roland Plottel
Donald N. Pontsler
James N. Porter
Allan Powers
Seth M. Powsner
Robert L. Pritchard
James C. Rautio
Jack D. Rector
Earle B. Reese
Konrad Reichert
Thomas Reinhold
Trevor K. Rickets
Robert N. Riley Fund
of the Baltimore
Community Foundation

Charles Rino

Earl R. Robbins

John D. Robbins

John S. Rostand

Jose A. Ruiz de la Herran

Robert Eric Russell

Herbert Kenneth Sacks,
Ph.D.

G. G. Santaella

Tomoya Sato

David H. Schaefer

Mark Schubin

Mischa Schwartz

Richard D. Schwartz

Dipak L. Sengupta

Hiroyasu Shimizu

Lee A. Shombert, Ph.D.

Ludwell A. Sibley

Bernard J. Skehan

Chester L. Smith

Lanny L. Smith

Leon H. Sperow

Peter M. Stefan

Carlene E. Stephens

William Y. Stevens

Keith H. Sueker

Jerome J. Suran

Shiro Suzuki

Monte R. Szendre

Ichiro Tai

Kunimaro Tanaka

Morris Tanenbaum

Lewis M. Terman

Joan M. Tesch

Arun M. Thomas

Daniel D. Thompson

Willis J. Tompkins

Ben H. Tongue

David Tonhofer

Timothy N. Trick, Ph.D.

P. S. Tschang

Lewis E. Unnewehr

Bernhard U. Vainik

Arthur Van Gelder

Raymond L. Vargas

Carl A. Ventrice

Paul S. Vydareny

Richard F. Walker

Robert M. Walp

Richard P. Waltermeyer, Jr.

Harold F. Webster

Edward R. Westmeyer

Harvey W. Wiggins, Jr.

J. Claude Williamson
Ernest E. Witschi

James B. Wood

Craig A. Woodworth
Xcel Energy Foundation
Kenneth D. Zastrow
Albert F. Zeller

Advocate ($25 to $99)
Anonymous (4)
Einar A. Aagaard
O. R. Abernathy

Mohammad A. Abou-Rayan

Richard A. Ackley
George P. Adams
Kirkwood E. Adderley
Frank S. Adkins
Charles Adler
Morton M. Aguado
John F. Ahern
Boyce T. Ahlport
John L. Aker
Robert K. Alexander
George P. Alexiou
William A. Alfano, Jr.
Donald P. Allan
Merrill B. Allen
Susan J. Allman
Gordon Wood Anderson,
Ph.D.
John M. Anderson
Richard W. Anderson
Ross Anderson
Howard W. Andrews
John L. Andrews
Michael M. Anshel
Gary A. Anwyl
Tomos L. Ap Rhys
Fumio Arakawa
John R. Armstrong
Wolfgang O. Arnold
F. C. Arnoult
A. Donald Arsem
George T. Aschenbrenner
John P. Aurelius
Robert J. Averill
William C. Bagley
James R. Baker
Keith D. Baker
Lynn A. Baker
Richard L. Balluff

Peter M. Balma
David L. Barber
Richard A. Barker
Russell Barnes
Peter C. Baron
Robert C. Baron
Stanley Baron

Mr. Henry R. Barracano
Jesus J. Bartolome
William Batalis
Arthur R. Bauer
Joseph E. Bear
Orlien N. Becker
William R. Beckman
Benton Bejach
David J. Belanger
Delamar T. Bell

Joe E. Bell

Joseph H. Bellefeuille
Paul Bender

Harold W. Bennett
Carl A. Bergard
Authur R. Bergen
Layton A. Bergen
Robert J. Berkovits
Martin M. Berndt
Thomas R. Bertolino
Aaron T. Bigman

C. M. Billmyer

John D. Bingley
Thomas J. Birnbaum
Lloyd I. Biscomb, Jr.
Keith Bisset, Ph.D.
Allan L. Blanchard
Erich Bloch

John A. Board, Jr.
Paul J. Boczek
Robert J. Bogumil
Donald M. Bolle
Ted Bonn

Tom C. Bonsett
Stanley R. Booker
Richard L. Borst
Richard P. Bowen
Bradley A. Boytim
Frank A. Brand
Marshall K. Brandon
William D. Breingan
Gerhard L. Bremer
Donald R. Brennan
Donald B. Brick

E. Bridges

continued next page n
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James E. Brittain
Howard A. Brooks
George A. Brown
Victor J.G Brown
Wyatt Brown Jr.

Joe Bruce

Charles Brugger

J. Stephen Brugler
Douglas L. Buchanan
William Buchman
Eric K. Butler

Barry Butwell

Eric Cachin

Edwin T. Calkin
Thomas A. Campbell
Frank J. Campisano

Barney L. Capehart, Ph.D.

Herbert R. Carleton
Gene S. Carlson
Jose Carpio

Ken R. Carr

David N. Carson
John W. Carson
Steven M. Carter
Joseph Caschera
Gilbert S. Case
Ralph Casper
Milton Castro
Stephen R. Catto
Ramon P. Chambers
Ronald J. Chase
Wee-Ling Chern
Frederick D. Chichester
Terrence K. J. Ching
Russell B. Chorpenning
Michael J. Chu

Hsin Chih Chung
James G. Cialdea
Jerry D. Claiborne
J. B. Clarici

William J. Clarke
Stanley M. Clasen
Anaida Classen
Edmund U. Cohler
Edwin R. Cole
James Colker
Robert J. Collins
John W. Coltman
Byron J. Comingore

Kenneth A. Connor, Ph.D.

James M. Cook

m *= deceased

William A. Cook
Gordon Cooper
James C. Cooper

A. B. Coppens
Wells M. Corliss
Sergio D. Cova
John P. Craig
James E. Crawforth
Michael J. Cullen
William E. Currie
Ced G. Currin
George F. Dalrymple
H. T. Darlington
Charles F. Davis, Jr.
Eric M. Davis
Donald L. Dawes
Lyell C. Dawes, Jr.
W. Kenneth Dawson
Donald R. Daykin
Robert De Martino
George E. Deichert
Robert M. Deiters
Russell G. Dewitt
Lawrence E. Dickens
Clement L. Dickey
Jack L. Dicks
Stanley R. Dickstein
Manfred W. Dietrich
Robert W. Dietrich
Steven D. Dietrich
Anthony A. Dill

Rick Dill

Stephen L. Dodgen
Hideo Dohmeki
Satoshi Doi
Thomas E. Donoho

Kevin D. Donohue, Ph.D.

*Julius Dorfman
Paul E. Dorvel
Nicholas J. Doto
Arwin A. Dougal
James B. Dowling
R. A. Drerup, Jr.
Michel A. Duguay
Harry B. Dulmage
Egons K. Dunens
Dominic F. Dunlop
Joseph M. Dunn, Jr.
W. Dutfield

James H. Dymond
F. Neal Eddy

Eugene V. Edelstein
Marvin J. Edwards
Charles W. Eichhorn

Thomas H. Einstein, Ph.D.

Robert W. Ekman
Charles H. Elbert
Rutherford L. Ellis, Jr.
William C. Ellis
Dale L. Embry
David E. Engle
Thomas W. Ernst
Robert R. Everett
Samuel L. Fagin
James R. Fancher
John E. Farley
Ghaffar Farman-Farmaian
Guy C. Fedorkow
Joseph Feitler
Warren A. Felt
Robert E. Fenton
John L. Fetter
Melvin D. Field
Richard Fine
Leonard W. Finnell
Oscar J. Fiorito
David L. Fisher
Arthur O. Fitzner
Daniel J. Fleming
John D. Fletcher
John D. Fogarty
Charles A. Fowler
Conrad J. Fowler
Myron E. Fox
Ernest A. Franke
Gene F. Franklin

Catherine L. Freeman, Ph.D.

Herbert Freeman
Gerald G. Frick
Jeffrey A. Friedhoffer
E. M. Fried|
Osamu Fujiwara
Robert J. Fulmer
Kenneth E. Fultz
James E. Furber
Paul A. Gallagher
Sidney K. Gally
Ray D. Galyean
Diwakar G. Gan
Jesse J. Gard, Jr.
Emilio C. Gatti
Donald S. Gauger

Carl C. Gebhardt
Rhett T. George, Jr.
Adolf J. Giger

Elmer G. Gilbert
John T. Gill, 11l

P. Roger Gillette
Ronald G. Ginani
Grace E. Giras

S. Gnanalingam
William L. Goddard
Leo F. Goeller, Jr.
Daniel F. Goessling
S. Harold Gold
Daniel L. Goldberg
Samuel Goldfarb
Keith W. Golke
Steven E. Golson
Beverley R. Gooch
George S. Goodelle
Charles D. Goodman
Philip D. Goodman
Kenneth R. Goodwiin, Jr.
Robert L. Goodwin
Michael J. Gorman
Richard J. Gorzegno
George E. Gourrich, M.D.
LeRoy C. Graham
Anders Granhall
Fred L. Granville
Richard W. Granville, Jr.
Robert M. Gray, Ph.D.
Allan E. Greenberg
Larry J. Greenstein
Leonard D. Greer
Thomas N. Grigsby
Carl E. Grindle

Peter S. Grinnell, Jr.
Morris Grossman
Francis B. Grosz, Jr.
Calvin E. Grubbs
John R. Gruber

Chris G. Guenther
Ralph E. Guion
Bernard S. Gurman
Hammond H. Haas
Kohei Habara
William S. Haddock, Jr.
Henry M. Hall

Henry P. Hall
Masanao Hamai
John W. Hamilton
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M. William Hans
John M. Harker

John M. Harp, Sr.
Edgar D. Harras
Laurie F. Harris
Ronald T. Harrold
Alan L. Harvey

Barry G. Haskell, Ph.D.
Edward J. Hatfield, Jr.
James C. Hathaway
J. Scott Hawker
Clark M. Hay

Jeremiah F. Hayes, Ph.D.

Michael R. Hayes
James H. Haynes

D. M. Hayter

Jeffrey C. Hecht
Wayne R. Heinmiller
David Heise

J. Thomas Heislein
Klaus Hellmann

Rolf Henriksen, Ph.D.
Walter O. Henry
Harry E. Herchert
Luc M. Hermans

Dor H. Hesselgrave
Daryl T. Hester
Karlene Hewan-Lowe
John Heywood
William D. Hibbard, Jr.
Richard A. Hieber
Douglas W. Hill
Edward J. Hilliard, Jr.
Frank Himmer
Daniel W. Hinz
Tadamasa Hirai

Alan E. Hochhalter
William G. Hoefer
George D. Hogan
Joseph C. Hogan
Brian M. Hogg
Milton Hollander
Toshio Hori

Barry R. Horowitz, Ph.D.

Alfred Hotvedt
Dean D. Howard

David S. Howarth, Ph.D.

W. E. W. Howe

Philip L. Hower
Mark W. Hrabe
Tien C. Hsia

Robert H. Huck
Patricia M. Hughes
Harvey D. Hunkins
Mark S. Hutchenreuther
Robert L. Hutchins
Roy K. Idehara

J. James Ingram
Julius R. Insler
Donald S. Ironside
Charles E. Isbell
Fumitada Itakura
Katsuyoshi Ito
Thomas R. Iversen
Henry F. Ilvey
George T. Jacobi

Ira Jacobs, Ph.D.
John M. Jacobs
Konrad Jaeger
William J. Jameson, Jr.
Mark W. Jarvis
Mark A. Jerve
Javier E. Jimenez
Clark E. Johnson, Jr.
Clifford W. Johnson
Robert A. Johnson
Robert M. Johnson
Timothy L. Johnson
Leon T. Jones
Norbert Juffa
Kenneth Kable
John Kacerek

Jack J. Kahgan
Stephen J. Kahne
George C. Kalander
Ivan Kalastirsky
Adriaan J. Kampstra
Leonard J. Kaplan
Robert J. Kaplar
Robert Kapoun
Elmer F. Kaprielian
Piotr Karocki

Paul W. Kaseman
Kazuo Kato
Makoto Katsurai
Hirokazu Kawabata
Yoshihiro Kawaguchi
Shigeo Kazama
William J. Keery
Frank J. Keim, Jr.
Bruce R. Kendall, Ph.D.
John J. Kennedy

Robert W. Kerney
William J. Kerwin
Warren A. Kesselman
E. Kimura

William C. King
Yohsuke Kinouchi
Lyle D. Kipp, Ph.D.
Peter Kirchhofer
Peter E. Kise

Adam M. Kissiah, Jr.
Bruce B. Kittams
Harry W. Klancer
Barry S. Kleinman
Eugene A. Klingshirn
Hsien Ching Ko
Myoung S. Ko

Paul D. Koerber
Tosiro Koga

Douglas Y. Koide
Harwood G. Kolsky
Ken-Ichi Konno
Rikio Konno

Eugene H. Kopp
Adele M. Koss
Norman A. Koss
Pierre C. Kotchop
Jens Krause, Ph.D.
Peter A. Kreider
Francis X. Krier
Frederic A. Kuhlemeier
Ben E. Kullerd
Wolfgang H. Kummer
Michael E. Kunsman
Arthur Kunst

Stuart Kuo

Noriyoshi Kuroyanagi
Luther W. Kurtz, Jr.
Jun-Ichi Kushibiki
Anil Lal

Mark A. Landguth
Robert M. Landsman
G. Gordon Lange
Beril J. Lapson

Dr. Arvid G. Larson
Reuven Lask
Margaret Latimer
Albert G. Lawson
Albert C. Lee

C. P. Leighton
Patrick E. Lejoly
Cecil C. Lencioni, Jr.

Hugh G. Leney
Vladimir Leonov
Richard G. Lesage
Daniel Levine
Walter A. Levy
Winston D. Lew
Edwin R. Lewis, Ph.D.
Ira M. Lichtman
Robert K. Likuski
Burn J. Lin

Jens C. Lindof
William B. Lindsay
August J. Link
Kenneth Lipman
John Litsios

C. A. Littlewood
Ming T. Liu

Julian R. Livingston
Robert M. Livingston
John K. Livingstone
Gerald Lo

J. L. C. Lof

Milen L. Loukantchevsky
Lester H. Lowe, Jr.
John P. Lozes, Jr.
Michael S. Lucas
David W. Luce
James R. Lucid

H. Douglas Lung
George E. Lyness
Rob R. MacGregor
Richard B. Mack
Christoph E. Mahle
Matthew V. Mahoney
William E. Maier
Leonard V. Makela
T. D. Malarkey

Ralph F. Manfreda
William M. Mannel
Linda S. Manning
August F. Manz, Sr.
William C. Marchand
Richard N. Markell
Laurence V. Marks
Albert E. Mason
Shinya Matsufuji
Hideshi Matsumara, M.D.
George L. Matthaei
M. E. McClanahan
Frank L. McConnell
Tron McConnell

continued next page
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Donald W. McPheeters
Henry E. Meadows, Jr.
W. G. Mecklenbrauker
James Medding
Morton H. Mehr

R. P. Meixner

H. L. Messerschmidt
Sidney Metzger
Joseph A. Meyer
Robert H. Meyer
*David Middleton
Norman L. Mikesell
David B. Miller
Douglas L. Miller

Norman Miller, P.E. Aus-Ret.

George C. Milligan
Eugene L. Mleczko

J. Roger Moody
Glenn L. Moore
James L. Moore
Richard K. Moore, Ph.D.
John G. Morrison
Kenneth E. Mortenson
Charles Moseley
Ronald E. Moyer
Jishnu Mukerji

John P. Mulvey
Kendall H. Murakami
J. Muroga

H. Deon Murphy
Yasuto Mushiake
Christian W. Myrstad
Michio Naito

Dr. Tsuneo Nakahara
Anthony P. Napikoski
Donald C. Narducci
Robert T. Nash
Jeremiah Nelson
Richard B. Nelson
Robert E. Nelson
Raymond I. Nerenberg
Robert L. Nevin

J William Newitt
Clark Nichols

Mr. Richard S. Nichols
Edward Niemann, Jr.
Motonao Niizuma

N. Joergen A. Nilsson
H. Nishihara

P. L. Noel

Ted Nolan

*= deceased

Eberhard G. Nordman
Larry E. Nutting
Edward H. Oakley
Timothy W. Oakley
Penelope J. O’Connor
John T. O’'Donnell
Akiko Ogawa

Akira Ohte
Yasumitsu Okabe
Seichi Okamura
Naohiko F. Okuma
Toru Okumura
Wallace Oliver
Robert J. O'Malley, Jr.
Takao Ono

Morio Onoe

Morry Oppenheim
Angelo F. Orazio
Gordon T. Orr
Michael R. Osborne
Henry A. Pahl

Paul D. Palmer

Paul H. Palmquist
Mayank M. Pande
Dr. Joseph A. Paradiso
Kyu T. Park

Peregrin Pascual

Jay T. Patchell
Donald A. Patterson
William R. Patterson
John Paulson, Jr.
Thomas J. Pavlik
Samuel H. Pearsall
Don E. Peck

Joseph A. Pecon, Jr.
Jean C. Peigney

M. L. Pepper, Jr.

Antonio Perez Yuste, Ph.D.

F. L. Perez-Bracetti
Edward G. Perkins
George J. Peroni
Lloyd J. Perper
Sandra Peters

Rob Peterson

Eric G. Petrich

R. T. Petruzzelli
Robert J. Pettersen
Bernard L. Peuto
Bernard L. Pfefer
Wayne Pfeiffer
Darcy E. Phillips, Jr.

John T. Phillipson
Jaime C. Plana

Dirk A. Plummer, TTEE
Carlos Pomalaza, Ph.D.
Herbert Popper
Hans-Ulrich Post
William H. Potter
Tomasz Potworowski
Neils R. Poulsen
Walter F. Powell, Jr.
Wilmer S. Powell

John H. Powers
Robert E. Pownall
Edward J. Prochaska
J. F. Prorok

Milton Punnett, PE, Ph.D.
Thomas H. Putman
Hans B. Puttgen
Thomas J. Quinlan

A. D. Rabinowitz, Ph.D.
Delvan A. Ramey
Robert W. Ramsey, Jr.
Shrikant T. Ranade

R. M. Rasmussen

Zvi Ravia

James P. Raymond

R. V. Rebbapragada
John M. Reddington
Henry J. Reed

Robert L. Reid

Paul F. Reimel

Irving Reingold

Julian Reitman

Robert J. Renfrow
John O. Renskers

R. C. Repp

Francesco Ricci
Chester T. Rice

G. A. Richards
Alexander L. Richardson
Marvin O. Richter
Herbert H. Rickert
Charles Riedesel
Robert L. Riemer

John Clifford Riley
Kent A. Ringo

Andrew L. Ringwald

Marlin P. Ristenbatt, Ph.D.

Curtis A. Ritchie
John R. Roberts
Lloyd A. Robinson

N. D. Robinson
William C. Robinson
J. Spencer Rochefort
Craig A. Rockenbauch
David D. Rodgers, Jr.
Andres M. Rodriguez
Manuel F.
Rodriguez-Perazza
Eugene R. Roeschlein
Michael K. Rohan
Joseph Rolfe
David E. Root
Hugh C. Ross
Michael D. Ross
John E. Rossi
Adrian S. Roth
Rodney S. Rougelot
Milton Ruderman
Darcy E. Ruff
Guy H. Ruggles, Jr.
Chandos A. Rypinski, Jr.
Roland J. Saam
Herman S. Sachs
J. Sada-Gamiz
Jalal T. Salihi
Alexander Samarin
Ralph P. Santoro
Eugene W. Sard
John E. Sartelle
Hajime Sasaki
Stephen R. Savitzky
Franklin J. Sazama
R. E. Scarbrough
Richard R. Schaberg
Lee M. Schaff
Carolyn J. C. Schauble
Max J. Schindler
Frank E. Schink
Robert L. Schneider
Sol Schneider
Robert B. Schnure
W. W. Schramm
Walter Schreuer
Hans Schroeder
Joseph J. Schroeder, Jr.
Ronald B. Schroer
Richard F. Schwartz
Norman R. Scott
David A. Seamans
Stephen A. Sebo
Franz J. Seifert
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Samuel Sensiper
Abu-Bakarr Sesay, Ph.D.
Elias G. Sevilla

Melvin H. Shadbolt
Michael M. Shaffer
Eugene D. Sharp
Daniel H. Sheingold
Michael J. Shepherd
Edmund M. Sheppard
Earl A. Sheridan

Seiya Shima

Daniel W. Shimer

Naohisa Shimomura, Ph.D.

Fred E. Shoemaker
D. D. Siljak

James M. Simmers
James J. Skiles
Merrill 1. Skolnik
Milton G. Slade
Leo Slobodin

Alois E. Smith
Charles H. Smith
Ernest K. Smith, Jr.
H. Lee Smith
Jeffrey A. Smith
Merlin G. Smith
Richard P. Smith
Friedolf M. Smits
Clark A. Snyder
Alan Sobel

Erik L. Soderburg
Foluseke A. Somolu
Hideaki Sone
William S. Soper
Paul D. Speranza
Martin Springel
Thomas D. Stade
Gerald Stanley
Fred M. Staudaher
John R. Stoltz
William T. Storey
Fred J. Stover, Jr.
Richard W. Strahan
Carlton M. Straub
Fred L. Streltzer
Charles B. Strickland
Loran W. Stringer

Carl F. Subenrauch, Ph.D.

Roger W. Sudbury
Yasuharu Suematsu
Tadasi Sueta

Koji F. Suginuma, Ph.D.
Carl L. Sulzberger

Robert W. Summerville
Jon M. Surprise
Hiroshi Suzuki

Paul Svetz

C. B. Swan

F. A. Swanson, Jr.
Robert S. Swanstrom
Dr. Earl Swartzlander
Carey T. Sweeny
James Morris Swiger
Sophia S Y. Tang
Shigeru Tanimoto
Peter P. Tarjan

Frank F. Taylor
Laurence R. Taylor
Howard A. Teitelbaum
Philip H. Thayer

Paul W. Thiede
Richard M. Thomas, Il
Richard P. Thurston
William F. Tinney
Donald S. Toomb
Dinendra J. Trivedi
Henry J. Trussell
Constantine T. Tsitsera
K. Tsukada

Scott M. Tsukuda
Charles W. Turner
John J. Turner, Jr.
Kenneth J. Tyssen
Leonard Ugelow
Arthur Uhlir, Jr.

Pentti T. Uuspaa, Ph.D.
Jorge Valerio

John G. Van Bosse
John P. Van Duyne
John A. Van Dyk

Carol M. Veronda

N. G. Vershuren

Percy B. Vinet, Jr.
Herbert B. Voelcker, Jr.
Joseph H. Vogelman
Alexander Volk

Dr. Manfred von Borks
David E. Vozzola
Katsumi Wakatsuki
Christian Walker

John B. Walsh

Darrel N. Walter
Brendan J. Ware
Clayton A. Washburn
Laurence S. Watkins
Charles W. Weesner

Claude M. Weil

I. Marvin Weilerstein
Alfred Weinberg
Iram J. Weinstein
Gerald Weiss

Jerald A. Weiss
Todd J. Wesolowski
L. Elwood West
David F. Whalen
Frank W. Whalen
David J. White
Robert L. White
Stanley A. White
Howard E. Whitston
Tracy Wichmann
George O. Wilkinson
Brian K. Williams
John T. Wilson
Wayne D. Wilson
Kevin C. Wong

A. J. Woodley
George B. Woods
Ronald D. Woods
B. J. Xufre

Goro Yabe

Makito Yagi
Masatsugu Yano

H. Yanofsky
Tsukasa Yoneyama
Naoki Yoshida
Isami Yoshihara
John Zemkoski
Bruce T. Zemlin
Donald A. Ziemer
Earle R. Zinn, Jr.
John B. Zocchi, Jr.
Emanuel M. Zweibon

The IEEE History Center would

like to extend a special thank you
to those donors who are not listed
in this Donor Roll of Honor.

The IEEE Development Office
makes every effort to ensure the
accuracy of the listing including
proper acknowledgement of gifts
and correct spelling. Please notify
us of any errors by sending an email
to donate@ieee.org or contact by
telephone at +1 732 562 5550.
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| THE IEEE LIFE MEMBERS’ PRIZE IN ELECTRICAL HISTORY

The Institute of Electrical and Electronics Engineers (IEEE) Life
Members’ Prize in Electrical History, supported by the IEEE
Life Members' Fund and administered by the Society for the
History of Technology (SHOT), is awarded annually to the best
paper in the history of electrotechnology--power, electron-
ics, telecommunications, and computer science--published
during the preceding year. Any article published in a learned
periodical is eligible if it treats the art or engineering aspects
of electrotechnology and its practitioners. The article must be
written in English, although the journal or periodical in which

TECHNOLOGY UNEXPECTANS

it appears may be a foreign language publication. The prize
consists of a cash award of $500 and a certificate. To nomi-
nate an article, please send a copy (paper or electronic) of the
article to each member of the prize committee. Deadline for
the 2008 prize is April 15, 2009.

For more information, please contact Robert MacDougall,
Prize Committee Chair, at rmacdou@uwo.ca, or Amy Bix,
SHOT Secretary at shot@iastate.edu.

GPS devices protecting holiday displays. An article in the
21 December 2008 Wilmington News Journal by Robin Brown
described how churches and synagogues have been implant-
ing GPS devices in menorahs and manger scene characters
in order to assist the police in recovering, for example: stolen
wise men (two were found on a ski slope), baby Jesuses, and
menorahs. Instead of being led by the star, the magi may, in
future simply follow a GPS to the manger.

Bringing the Hammer down: Remote-controlled toy cars
are often used at track and field competitions to return the
discus and the hammer to the starting point. This saves time
between competitors, and avoids requiring an official or as-
sistant run back and forth between each throw.

IEEE History Committee member David Burger submit-
ted the following unexpected wireless application: Of-
ten the need to achieve an outcome with limited technology
and infrastructure is a driver to think laterally. In running a
workshop event, with approximately thirty people attending,
we needed to communicate across the large conference to
prepare ID tags in a side room. We had two older laptops
without any wireless capability, but this was an amateur radio
get-together, a community where ingenuity often abounds.

Both laptops had a program call WSJT, a very narrow
bandwidth (approx 5Hz), low bit rate data transfer program
that is used to establish data links over high loss radio paths.
The laptops generate and receive audio which is traditionally
connected to radio equipment. The software has applications
in Meteor scatter and Earth-Moon-earth communications. In
this case, we simply turned on each laptop speaker and mi-
crophone, ditching any high tech radio links and effectively
opening up a narrow band ‘audio band’ link across the room.

The attendees names were sent across the noisy room
successfully, albeit slowly, to the surprise of many. There was
a gentle, almost inaudible, warble over all the chatter, but the
data got through.

WSJT is a low speed data comms program, architected
by Joe Taylor (K1JT), with traditional applications of VHF weak
signal communications. It has origins in radio astronomy (pul-
sar) signal detection. http://www.physics.princeton.edu/
pulsar/KUT/

The IEEE History Center Newsletter welcomes accounts from
readers of technology being used in unexpected ways. Please
submit any items to ieee-history@ieee.org
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CARR,NICHOLAS,
The Big Switch: Rewiring the World from
Edison to Google, W. W. Norton & Company, 2008

Beginning with Henry Burden’s 1851 invention of an especially
powerful waterwheel, the first five chapters describe the way
that motive power — previously steam engine or waterwheel
— became more and more centrally supplied in the form of
electricity purchased from an electrical utility rather than each
factory relying on constructing its own source of power. Us-
ing this historical backdrop, former Harvard Business Review

executive editor Nicholas Carr posits that the same
thing is happening with computers. Data processing

and information storage will become
*a cheap, universal commodity,” sup-
plied by centralized utilities. The World
Wide Web, which Carr calls the World
Wide Computer, may change the world
as profoundly as cheap, utility-supplied
electricity did.

Whether or not Carr's predic-
tions come true in the sense of mar-
ket share is not really the focus of the
book. More important than exploring
the business models which might produce such a world, the
real interest of The Big Switch lies in the sobering, indeed
frightening, examples Carr offers the reader of what happens
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when information becomes a commodity to be vended and
controlled. From Google’s desire to tinker with the human
brain, e.g Sergey Brin's musing that “perhaps in the future,
we can attach a little version of Google that you just plug into
your brain,” to Microsoft’s 2004 patent for a technology which
would turn the human skin into a new kind of electrical con-
duit to connect a network of devices coupled to the body, Carr
gives us multiple examples of why such a world might be a
nightmare. Most chilling of all, the people Carr quotes do not
seem to see any drawbacks to their visions of the future. Their
discussions are breathlessly enthusiastic. Something can be
done, so it will be. Never mind whether it should be. Carr’s
book is a warning that we should take some time to examine
the consequences.

Carr also examines the ways the data collected about
web users’ searches and purchases threatens the privacy of
anyone who chooses to participate in the global virtual com-
munity. The success of two New York Times reporters in
2006 of tracking down an individual AOL subscriber from the
supposedly keywords entered in AOL's search engines (AOL
had released its search logs, supposedly as a public service to
academic and corporate researchers, after “anonymizing” the
identities of the searchers.) Carr relates how it took New York
Times reporters Michael Barbaro and Tom Zeller Jr. a few hours
to determine the identity of 4417749. Tom Owad’s similar
experiment using Amazon.com wishlists to identify the read-
ing preferences of some 260,000 U.S. citizens, with addresses
and Google Maps locations thrown in for good measure, is
also described. “You have zero privacy. Get over it,” former
Sun Microsystems chief executive Scott McNealy is quoted as
saying back in 1999. Not only have the technocrats taken
away our privacy, they show a belligerent non-regret at having
done so.

The third major caution Carr provides is against the in-
tellectual thinness and mediocrity that we risk by allowing our
information to be a commodity pumped to us in a one-size-
fits-all, instantly-available utility, or worse, via a search engine
which has been programmed to tell us what it — or its spon-
soring advertisers — thinks we ought to know. Google's search
engine’s retrieve results based on how many other people
have gone to the same sites. It is not necessarily finding what
you want to find, but what the most other people have found
before you. It is the Road Most Taken.

Anyone interested in questions of technological deter-
minism, privacy, or portrayals of future dystopia will find Carr’s
book a valuable, and disturbing read. Hopefully, the people
who are not yet interested in those questions — but ought to
be — will also read it before they program their next on-line
application.

Available from W.W. Norton & Company, www.wwnorton.
com , $25.95, hardcover, ISBN 978-0-393-06228-1, 278
pages, index, notes.

MINDELL, DAVID
Digital Apollo: Human and Machine in Spaceflight,
MIT Press, 2008.

Digital Apollo is a rich historical account of the Apollo program,

with special attention to the development of computer con-
trol and the interplay between humans and machinery. The
detailed story begins in the 1950s with high-speed and high-
altitude aircraft, where issues of human and automatic control
came to the fore. It was especially the X-15 project, a manned
rocket aircraft that flew at the edge of space, that raised such
issues.

The book moves on to the Mer-
cury program, which carried further the
development of human-and-machine
control-systems. There is also some
coverage of the Gemini program and of
Soviet space vehicles. The bulk of the
book deals with the Apollo program,
with a great deal of attention to the
Apollo Guidance Computer. The author
argues that this program pioneered in
many aspects of automatic control, dig-
ital-computer design, and software development. The reader
learns much about the data processing involved and the various
interfaces between humans and machines. As things turned
out, automatic control was the usual for the Apollo missions,
but there was interaction with the astronauts and in some cru-
cial situations, including all six of the Apollo lunar landings, the
astronauts took control from the computer.

Digital Apollo is a scholarly book, with sources given
in endnotes. There is also a bibliography, as well as a glossary.
The book is handsomely and effectively illustrated with photo-
graphs and diagrams. David Mindell is Dibner Professor of the
History of Engineering and Manufacturing at MIT. An earlier
book of Mindell’s, Between Human and Machine: Feedback,
Control, and Computing before Cybernetics (2002), also deals
with human interaction with control systems.

Digital
Apollo

juman and Machine in Spacefiight

David A. Mindell

Available from MIT Press, Massachusetts Institute of Tech-
nology, Cambridge, MA 02142; mitpress.mit.edu, $29.95,
hardcover, ISBN 978-0-262-13497-2, xiii + 361 pp.

KLURE, LAURA L
California Electric Power Company, 1904-1964: A
Powerful Corporate Family, 2005

Laura Klure's history of the California Elec-
tric Power Company from its beginnings
until its sale to Southern California Edison
documents an important corporation in
the development of California’s electric in-
frastructure. Filled with photographs and
tables, it is a valuable reference for anyone
interested in the history of the electric utili-
ty industry. In addition to the technical and
business history, Klure devotes a chapter
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to the corporate culture and Calectric’s role
in its communities, and the loyalty it inspired in its employees.

Available from Laura L. Klure, PO Box 53355, Riverside, CA
92517, liklure@att.net , $24.00, paperback, 221 pages,
175 illus., appendices, index, notes.
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