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STATIC FROM THE DIRECTOR

Happy new year,

decade, century, mil-

lennium — however

you are keeping

score. It is also my

pleasure to welcome
you to the twentieth year of the IEEE
History Center, and our tenth year at
Rutgers University. 2000 looks to be
a landmark year for the Center and
for IEEE historical activities, overseen
by the IEEE History Committee.
Before updating you on those activi-
ties, let me take one more opportuni-
ty to thank you, our supporters, for
making our work possible. Our roll
of honor appears beginning on page
5. As you can see, the initiative to
raise endowment funds from the
IEEE Technical Societies, to be
matched by the IEEE Foundation,
continues to go well. But a significant
part of our operating budget comes
from individual donors like yourself,
and for that we remain grateful. We
hope we will continue to earn your
support. In that vein, we regret to
note the passing of Joseph F. Keith-
ley, long-time supporter and Trustee
of the IEEE History Center. His his-
torical engineering work both within
IEEE and on his own, following a
distinguished engineering career, will
leave a lasting impact. His final book,
The Story of Electrical and Magnetic
Instruments from 500 B.C. to the
1940s [reviewed in Newsletter 49] is
a double legacy because it has schol-
arly importance and Keithley willed

the proceeds of sales to go to the
IEEE History Center.

On the activities front, the Milestones
program continues to grow in quanti-
ty, quality, and, importantly, geo-
graphic scope. At its November 1999
meeting, the IEEE Executive Commit-
tee approved three new Milestones,
in Japan, Ireland, and the American
state of Hawaii. All three will be dedi-
cated this year. Another Japanese
nomination is in the pipeline, and we
have several promising proposals
worldwide under consideration as
well. Also in keeping with our inter-
national approach, we have just com-
pleted supporting and participating in
a joint history workshop, held in Sin-
gapore, between the IEEE History
Committee and the history committee
of the IEEJ [see box to right].

As for the IEEE Technical Societies,
our work with several of them is pro-
gressing well. We are wrapping up
our projects for the IEEE Compo-
nents, Packaging, and Manufacturing
Technology Society and the IEEE
Aerospace and Electronic Systems
Society, and starting to move into
high gear on the 2002 50th anniver-
sary projects for the IEEE Electron
Devices Society, the IEEE Communi-
cations Society, and the IEEE Engi-
neering in Medicine and Biology
Society. In fact, the EMBS, with help
from us, has obtained a $12,000 grant

continued on page 16
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Prof. Nam describes historical activities in
Korea for workshop attendees.

A great many people, including, we trust,
the readers of this newsletter, believe
that it is good for the profession of elec-
trical engineering and computing to culti-
vate its history. This has certainly been
the view of top volunteers of IEEE, and
an |IEEE History Committee has existed
since the formation of the Institute in
1963. It is the view also of top volunteers
of the Institute of Electrical Engineers of
Japan (IEEJ), which has an active history
committee. In 1995 the IEEJ History
Committee organized and hosted a meet-
ing between members of that committee
and representatives of the IEEE History
Committee and the IEEE History Center.
Held in Maui on 7 and 8 December, the
meeting was an opportunity to share
experiences and exchange ideas about
promoting the history of electrical tech-
nologies. From that meeting came the
Maui Declaration, which contained three
action items: to organize a follow-up
meeting for continued discussion
between representatives of IEEJ and
IEEE, to seek to expand the participation
at the follow-up meeting beyond these
two professional societies, and to make
the achievements of the Maui Meeting
known to the public. The third action
item was achieved through reports in
newsletters and the publication in
November 1996 of Record of the Maui
Meeting. The first two action items were

continued on page 4
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Hochfelder at the American
Historical Association

In January, David Hochfelder, our post-
doctoral researcher, presented a paper at
the American Historical Association’s
annual meeting in Chicago. The AHA
meeting is the largest historical confer-
ence in the U.S. Hochfelder spoke about
telegraphers’ fiction and memoirs from

Museum of Flight

On his December trip to the West Coast to
conduct interviews for the IEEE History
Center’s ongoing oral history collection pro-

the late nineteenth century. This paper is
part of his ongoing research and writing
on the history of the telegraph in America
before 1920.

Nebeker Articles in JEEF
Spectrum

The February issue of IEEE Spectrum con-
tains an article by History Center Senior

- Things to See and Do - -

gram, our postdoctoral researcher David
Hochfelder visited the Museum of Flight
near the Boeing plant in Seattle, WA. 1t is
well worth the admission price of $8. The
museum contains aircraft from all eras of
aviation history, from its first years
at the turn of the 20th century to

Mailing address:
Rutgers University
39 Union Street
New Brunswick, NJ USA 08901-8538
Telephone: +1 732 932 1066
Fax: +1 732 932 1193
e-mail: history@ieee.org
http://www.ieee.org/history_center
|IEEE History Committee
2000
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David C. Munson
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Charles Townes

Paul Baran
William Baker
Frank A. Brand
Emerson W. Pugh

The newsletter reports on the activities of the Center and on
new resources and projects in electrical and computer history.
It is published three times each year by the IEEE History Center.

Michiyuki Uenohara

modern jet aircraft. Of particular
interest is the SR-71 Blackbird, a
Czech MiG, one of the last few
surviving B-17s, and the Air Force
One aboard which President John-
son took the oath of office in Dal-
las in November 1963. There are
also several activities for children,
including a mockup of Anakin
Skywalker’s pod racer from the
most recent Star Wars movie and a
simulated mission control center
for space shulttle flights.

SURF CITY

Recently the following site was brought
to our attention: www.biography-

Researcher Frederik Nebeker, “Arriving at
the Punched-Card System,” pp. 58-59, and
the April issue will contain a second arti-
cle. Spectrum staff will be making a deci-
sion whether or not to carry further arti-
cles on the history of technology, based
on reader response. If you like what you
see, and would like to see more, respond
to IEEE Spectrum and let them know. ¢

THE ELECTRIC STYLE:
The Architecture of the Georgia
Power Compan

There is a historicayphotograph exhibit on
display in the Georgia Power Arkwright
Museum, 241 Ralph McGill Blvd, Atlanta,
GA. Power plants, corporate headquarters,
historic substations, local and district
offices, transportation buildings, and ver-
nacular architecture are included in the
exhibit, as well as an early amusement
park, baseball stadium, and Power Club
Camp. Buildings and images date from
1891 to the present. The exhibit opened for
visitors in January, 2000. Contact: Margaret
Calhoon, Archives Director of the Georgia
Power Company, at +1 404 506 2242. ¢

mar, NJ. It contains a great deal of
information and wonderful pho-

Joseph Saloom
IEEE History Center
Michael Geselowitz, Director
m.geselowitz@ieee.org
Frederik Nebeker, Senior Research Historian
f.nebeker@ieee.org
David Morton, Research Historian
d.morton@ieee.org

David Hochfelder, Post-doc
hochfeld@rci.rutgers.edu

Mary Ann Hoffman, Manager, Archival and Web Services
m.a.hoffman@ieee.org

Robert Colburn, Research Coordinator
r.colburn@ieee.org

center.com/. It contains thousands of
biographies, and it guaranteed to be a
great resource for researchers and stu-
dents. Pass it on!

BBC Online (www.bbc.co.uk/home/
today/) contains a great deal of history
and is very enjoyable to surf around.

Information Age Learning Center
(www.infoage.org/) is a site dedicat-
ed to the Marconi High-power Wireless
Station, Evans Signal Laboratory, Bel-

tographs. And if you are in New Jersey,
it is worth a “road trip!”

The United States Patent and Trade-
mark Office has a site dedicated to the
young (and the young at heart!) called
“Kids Page”. It is divided by age,
and also contains information for
teachers and parents on invention
ideas. Visit it at www.uspto.gov/
web/offices/ac/ahrpa/opa/kids/
index.html. «



GOODWILLIE, SUSAN, Now Hear This: The
Life of Hugh S. Knowles, Acoustical
Engineer & Entrepreneur. Washington,
D.C.: The Francis Press, 1999.

This excellent publication chronicles the life
of Hugh S. Knowles (LF). From his meager
and violent beginnings as a youth living in
Mexico during the Mexican Revolution to
his death in 1988.

Born in lowa in 1904, Knowles spent most
of his youth in Mexico in the midst of the
Revolution. Even during his youth he
exhibited great abilities, which led to his
graduation from high school at the age of
fourteen. His stint in the Merchant marines
was a maturing experience, and the begin-
ning of his career as an engineer. His col-
lege years almost proved to be too much,
as he was talking a full course load each
semester while holding down two jobs. He
married Josephine, who proved to be his
true soul mate and a remarkable woman
herself. She toiled endlessly throughout her
entire life to support the family and his
companies. Her untimely death at an early
age left Hugh and his children devastated.

As Hugh traveled through life, he had a sin-
cere interest in not only technology, but
also the people he dealt with. He was a
perfectionist, who always insisted on over-
seeing the development of products manu-
factured by Knowles Electronics. He had a
personable side to him, and was well
respected by not only his peers, but other
individuals that he encountered in life. His
final years with wife Nancy were reflective.

The book nicely mixes personal/family his-
tory with technology, explaining Hugh’s
inventions in a manner understandable to
the non-engineer. Susan Goodwillie gives us
insight into Hugh’s fascination with the
invention of the transistor and his under-
standing of its importance and future appli-
cations.

Available from The Francis Press, Washing-
ton, D.C., +1-800-290-7502, fax: +1-202-244-
6408, http://www.francispress.com,
$24.00, 6” x 9” hardcover, ISBN 0-9665051-
2-3, 215 pages, (20 photos & index).

HARS, FLORIAN. Ferdinand Braun (1850-
1918): Ein wilhelminischer Physiker.
Berlin: Verlag fur Geschichte der Natur-
wissenschaften und der Technik, 1999.

At the end of the 19t century, the science of
physics, far from having completed its task,
began growing rapidly in two quite different
directions: toward more highly developed

theory and toward greater applicability to
worldly problems. While Ernst Mach or Max
Planck might be taken to represent the for-
mer, Ferdinand Braun might be taken to rep-
resent the latter. Three of Braun’s achieve-
ments stand out. He made vital improvements
to Marconi’s system of wireless transmission,
notably by separating the signal-generating
(sparking) circuit and the antenna circuit
(linking them inductively), which greatly
increased the range of transmissions. (It was
this work for which he received the Nobel
Prize, jointly with Marconi, in 1909.) He dis-
covered that certain crystals allow a flow of
current in one direction only and thus could
be used as detectors of radio signals. (This
marked the beginning of solid-state electron-
ics.) And he invented the cathode-ray tube,
which greatly advanced instrumentation (in
the form of the oscilloscope), made television
possible, and provided the usual computer-
interface of the latter 20t century.

As Florian Hars points out, it is remarkable
that so important a person is so little
known even to historians of science and
technology. There exists only one previous
biography, by Friedrich Kurylo, which was
published in 1965 (an English version
appearing in 1981). The obscurity of Braun
may be explained in part by the domi-
nance, within physics, of the first of the two
directions named above and by the much
greater attention given by academic histori-
ans to the history of science than to the his-
tory of technology. Hars’ book, which gives
a full and careful account of Braun’s life
and work based on primary sources, is
therefore highly welcome.

The first chapter covers Braun’s youth, educa-
tion, and early work, which included impor-
tant studies of electrical conductivity. In 1883
he obtained a professorship at Karlsruhe, and
two years later he moved to Tubingen, where
he worked for ten years, mainly in the fields
of electrolysis and electrical measurement;
these years are the subject of the second
chapter. In 1895 Braun moved to Strassburg,
where he became increasingly concerned
with what would later be called electronics,
and in 1897 he invented the cathode-ray
oscilloscope in order to study rapidly varying
electrical currents. His work at Strassburg is
covered in the final three chapters. The fourth
is devoted to his work on wireless telegraphy.
Sources are indicated in footnotes. There are
occasional illustrations (most often of experi-
mental apparatus), an index, and a complete
listing of Braun’s publications.

Available from GNT-Verlag, Berlin, fax 05441
927127, http://www.gnt-verlag.com, 57.70
DM, paper, ISBN 3-928186-39-6, 272 pp.,
index.
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HARPER, STEPHEN. Capturing Enigma,
Stroud, England: Sutton Publishing, 1999.

Harper’s exciting
story of how the
Royal Navy de-
stroyer HMS Petard
captured the Ger-
man submarine U-
559 in October,
1942, and with it,
the Enigma code
books which en-
abled Alan Turing’s
group at Bletchley
park to solve the
“Triton” 4-rotor
Enigma code with-
in six weeks. In
addition to being a
thrilling sea story
of HMS Petard and
her exploits, Cap- The German Enigma coding
turing Enigma con- machine

tains a chapter on

Bletchley Park, with some material on its
codebeaking computers, and its methods.

Available from Sutton Publishing, Stroud,
England, 01903 828800, fax 01903 828801,
BP 14.99, cloth, ISBN 0 7509 2316 4, 180
pp, illus., index

HECHT, GABRIELLE, The Radiance of
France: Nuclear Power and National
Identity after World War Il Cambridge,
Mass.: The MIT Press, 1998.

Gabrielle Hecht, an Associate Professor of
history at the University of Michigan and
former recipient of the IEEE Life Members
Fellowship, has written a detailed study of
the interactions between technology, engi-
neering, public policy, and nationalism in
the development of France’s first genera-
tions of nuclear power technology. Hecht
presents a history of nuclear power technol-
ogy that not only explores the question,
“what is French about French nuclear
power,” but also how French nuclear power
development helped reshape what it meant
to be French. Based on archival sources,
published works, and a multitude of oral
history interviews, The Radiance of France
offers provocative suggestions for today’s
engineers. Technology, Hecht argues, is
inseparable from politics and public policy,
despite the efforts of some engineers to
keep them separate. Acknowledging and
even cultivating the links between techno-
logical development and political will might
benefit both engineers and the public.

continued on page 4
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Available from The MIT Press, Cambridge,
MA, 800-356-0343, fax: +1 617-625-6660
http://mitpress.mit.edu, $45.00, ISBN 0-
262-08266-7, 453 pp., index, illus.

PACEY, ARNOLD, Meaning in Technology
MIT Press, Cambridge, 1999.

Pacey has set himself the task of defining
“the goals of innovators, engineers, and
other technologists in terms of conflicts
among different forms of idealism,” and
believes that “a person’s ideals and values
in relation to technology are an outcome
of her or his sense of the purpose and
meaning of life.” Pacey argues that “tacit
knowledge” and “context-based insight”
must be brought to bear in order to create
a genuinely beneficial technological
advance. “Technology by itself is better
appreciated if we pay attention to human
responses,” Pacey writes, while posing the
question: “What would technology be like
if it were practiced by individuals with a

Singapore Workshop

continued from page 1

achieved with the holding of a meeting on
24, 25, and 26 January 2000 in Singapore.

This meeting, called Maui Il, was organized
by Rik Nebeker and Mary Ann Hoffman of
the IEEE History Center. The members of
the IEEJ History Committee in attendance
were Yasuharu Suematsu (Chair), Fumio
Arakawa, Keiichi Hohki, Takayuki Nagata,
Yuji Okita, Hiroshi Suzuki, and Kuniaka
Tanaka. From the IEEE History Committee
were Martha Sloan (Chair), Bernard Finn,
Emerson Pugh, Wallace Read, and Yuzo
Takahashi. Mike Geselowitz and Rik
Nebeker represented the IEEE History Cen-
ter. Chen-Ching Liu represented the history
committee of the IEEE Power Engineering
Society. Four other professional societies
were represented: the Institution of Profes-
sional Engineers New Zealand (IPENZ) by
Jos Arrillaga; the Institution of Engineers
Singapore (IES) by Yong Tian Chew; the
Korean Institute of Electrical Engineers
(KIEE) by Moon-Hyon (Monroe) Nam; and
the British Institution of Electrical Engineers
(IEE) by Lenore Symons.

people-centered outlook?” In the fascinat-
ing chapter on Visual Thinking, Pacey dis-
cusses the object-centered versus people-
centered personalities of inventors and
technologists, and how the same object-
centered traits which gave them the apti-
tude to solve technical problems also
alienated them from the people who were
expected to use those technological
developments.

Although the comparison of technology
and music in the first chapter seems tenu-
ous, the rest of the book is an important
examination of the vital question of the
“why” of technology and its place in the
human experience.

Available from The MIT Press, Cambridge,
MA, 800-356-0343, fax: +1 617-625-6660
http://mitpress.mit.edu, $27.50, cloth,
ISBN 0-262-16182-6, 264 pp, 3 illus.

ANDERSON, LELAND 1., ed., Nikola Tesla:
Guided Weapons & Computer Technolo-
gy, Breckenridge, Co.: Twenty First Cen-
tury Books, 1998.

The Maui Il workshop began with reports
on the historical activities of the profession-
al societies represented. Especially valuable
was the report from Lenore Symons, IEE
Archivist, about the many historical activities
of the IEE: publications (a book series and
numerous articles); conferences, sessions,
and individual lectures; exhibits; and the
IEE Archives. The second session concerned
oral history, biographical sources, and com-
memorative plaques. Wally Read described
the IEEE Milestones program, and workshop
attendees discussed how that program
might become more international.

Archives and museums were the subjects of
the third session. Noteworthy was the pre-
sentation by Keiichi Hohki on the content
and organization of a new museum being
built by the Tokyo Electric Power Company;
the museum is scheduled to open in the fall
of 2001. The fourth session was devoted to
a subject that was hardly mentioned at the
first Maui meeting four years earlier: Web-
based history. Smithsonian curator Barney
Finn and Center director Mike Geselowitz
described several projects, not only ones for
presenting electrical history through Web-
sites, but also ones that use the Web to

Leland Anderson, an IEEE member and
long-time Tesla enthusiast, is the editor of
this work that cites original documents
extensively, notably the entire transcript
of a patent court proceeding between
Nikola Tesla and Reginald Fessenden,
filed in 1900. The transcript, long unavail-
able to researchers, describes an obscure
invention related to Tesla’s experiments
on toy boats guided by tuned, inductive
signals. As Anderson notes, the transcript
reveals considerable information about
Tesla’s activities in his New York and Col-
orado Springs laboratories, much of which
is not available elsewhere. Anderson has
added additional passages drawn from
Tesla’s correspondence, as well as a dis-
cussion of the similarities between Tesla’s
inventions and the modern concept of the
“AND” gate used in logic circuits. With its
wealth of new material, this book should
be popular with the growing population
of Tesla fanatics.

Available from Twenty First Century Books,
P. O. Box 2001, Breckenridge, Colorado
80424, $31.95 hardback, ISBN 0-96360
12-5-3 ¢

gather information, documents, and images.
The fifth and final session of the workshop
concerned various collaborative projects. In
addition, agreement was reached at this ses-
sion on what is called the Singapore Decla-
ration, which records the objectives of this
meeting and the intention of the participants
to continue their collaboration in promoting
electrical history.

The workshop was held in conjunction
with the IEEE Winter Power Meeting, and
attendees of the workshop presented three
historical sessions as part of the Power
Meeting. The first of these, titled the Com-
memorative Session, featured speakers
from four countries: Yasuharu Suematsu
(Japan), Barney Finn (U.S.), Monroe Nam
(Korea), and Wally Read (Canada). Rik
Nebeker chaired a session on technology
transfer; there were presentations by four
speakers (Fumio Arakawa, Monroe Nam,
Mike Geselowitz, and Emerson Pugh), fol-
lowed by a panel discussion. The final ses-
sion, chaired by Barney Finn, contained
talks by Yuji Okita and Lenore Symons. “If
anyone is interested in any part of these
papers or presentations, please contact the
History Center at history@ieee.org. ¢
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Our sincere

thanks to everyone
who contributed

to the Center

to support our 2000
program year or to
grow our endowment.

The Center continues to work hard to preserve
and research the legacy of electrical engineering
and computing and to spread the word to engi-
neers, students, journalists, decision makers, and
the general public. Great progress has been made
in achieving financial stability with the establish-
ment of an endowment for the Center. While we
are working at further building the endowment,
we still depend heavily on operating funds from
our two main sponsors, IEEE and Rutgers Univer-
sity, and on project grants and annual contribu-
tions from companies, foundations, IEEE entities,
and people like you. We need your ongoing sup-
port to continue our work on collecting oral histo-
ries, publishing technical and popular articles,
organizing conferences, designing exhibits, recog-
nizing milestones in electrical and computer histo-
ry, and working with the media to reach a broad-
er audience. Contributions from individuals sends
the clearest possible message to institutional

donors that the Center’'s work is valued by

people with an interest in deepening our
understanding of the role of electrical and

== | information technologies in shaping

today’s world.

We have two programs through which
individuals and organizations can help
support the Center’s activities: The Friends
Program and the Partnership Program. The
Friends Program is for annual gifts of $25
to $2499. These gifts, unless otherwise
specified, are divided about equally

The IE History Center in the snow.

between the endowment and the Center’s
operating budget, and make the donor a

Founding Partners

IEEE Incorporated
IEEE Foundation

Keystone Partners
IBM Corporation

member of the Friends Program for the opera-
tional year for which the donation is received. The
Partnership Program is for one-time pledges of
$2,500 and more, and go directly to the Center's
endowment. Partnership pledges can be paid in
up to five annual installments, and the donor is a
member of the Partnership Program throughout
the period when the pledge is being fulfilled or
until the completion of the current endowment
campaign at the end of 2004, whichever is later.

Whether you give to the Friends Program or the
Partnership Program, your gift is tax-deductible in
the United States and its use is overseen by the
Trustees of the IEEE History Center, a group of
distinguished individuals appointed by the IEEE
Foundation [see masthead, page 2]. The categories
of giving are as follows:

Partnership Program

$ 500,000 or more
100,000 - 499,999
50,000 - 99,999

Founding Partner
Keystone Partner
Senior Partner

Partner 25,000 - 49,999
Colleague 10,000 - 24,999
Associate 2,500 - 9,999
Friends Program

Patron $1000 - 2499
Senior Friend 250 - 999
Sustaining Friend 100 - 249
Friend 25-99

IEEE Life Members Committee
IEEE Microwave Theory and Techniques Society
IEEE Power Engineering Society

Senior Partners

IEEE Electron Devices Society

IEEE Signal Processing Society
IEEE Solid-State Circuits Society

Partners
IEEE Magnetics Society
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Dr. James A. Mullen
Stephen T. Murphy
Theodore J. Myers
Shoichi Nakayama
Mark A. Narduzzi
Anonymous
Motonao Niizuma
J. W. Nilsson
Noboru Okamoto
John D. Peebles
Edward V. Phillips
William F. Pickard
Robert M. Powell
Allan Powers
Robert L. Pritchard

Friends

D. R. Albright

Allan E. Alcorn
Michele Aldrich
Horacio Alfaro, Jr.
John R. Alger
Donald P. Allan
Gordon H. Allen
Robert W. Allington
Eric Alliot, Jr.

R. C. Ramsey

Robert W. Ramsey, Jr.
Earle B. Reese
Alexander L. Richardson
Eduardo Rodriguez Avila
John S. Rostand
William F. Roth

Joseph E. Rowe
William |. Rumer

R. E. Russell

George E. Saltus
Gentei Sato

James V. Schimandle
Paul J. Schwanenflugel
Mr. Richard D. Schwartz
Merritt E. Scoville
Daniel J. Senese

Irving J. Shepperd

Lee A. Shombert

L. A. Sibley

R. Silberstein

Bernard J. Skehan
Gregory S. Skyles
Dennis P. Slack
George M. Sommerman
Gordon E. Stewart
Harry C. Stewart, Jr.
Takashi Sugiyama
Phillip D. Summers
Hiroshi Suzuki

Tasuku Takagi

Bruce C. Taylor, Ph.D.
E. J. Terhaar

Ali M. Alswailim
Juan R. Altimari
E. E. Altshuler
Markus C. Amann
Anonymous

A. E. Anderson
John M. Anderson
John B. Anderson
K. O. Anderson
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Donald E. Tesko
Everett E. Thompson
S. Topol

Charles H. Townes
Clive C. Tzuang

B. U. Vainik

C. L. Vavruska
William W. Victor
James D. Wallace
Rodger M. Walser

Richard P.
Waltermeyer, Jr.

Ta Wang

W. H. Ware

Max T. Weiss

A. D. Wheelon
Nicholas R. White
Harvey W. Wiggins, Jr.
Eric I. Wilson

C. N. Winningstad
E. W. Wirtanen
M. Wolf

Peter M. Wolter

J. P. Wood

James B. Wood

New Century
Energies Foundation

IEEE History Center

Dorsey & Whitney
Foundation

Machover Associates
Corp.

Sage Laboratories, Inc.

O. E. E. Anderson
Robert E. Anderson
T. W. Anderson
Weston A. Anderson
Howard W. Andrews
Oliver L. Angevine
Robert E. Ankers
Anonymous
Katsuyuki Ara
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J. Arasim, Jr.

Tim L. Arbogast
Francisco A. Arce
Curtis J. Ardourel
Jason Ares

R. A. Arnett

W. F. Arnold

F. C. Arnoult

Pedro Arzuaga

A. Wayne Ashley
Harold W. Atkinson
Robert J. Averill

W. C. Bachtel

Labon Backer
Henry S. Baeck
Ralph H. Baer
William C. Bagley
K. D. Baker
Anonymous

Robert E. Baldy

E. F. Ball, Jr.
Charles L. Ballentine
Manzoor A. Baloch
Glenn C. Bandy
David L. Barber
Russell Barnes

Blair R. Barnett
Jerad H. Barnhart
Henry R. Barracano
John M. Barstow, Jr.
Herbert M. Baruch, Jr.
Henry L. Bassett
William Batalis
Arthur O. Bauer
Arthur R. Bauer

H. Carl Bauman, TTEE
W. Baumann

H. W. Baumans
Hans E. Baumgartener
Louis A. Beauchesne
Orlien N. Becker
Paul J. Begley
Harold J. Behm

Warren G. Bender

Raymond M. Bendett,
TTEE

Giovanni Benedetti
Lionel Bening, Jr.

Robert F. Benningfield,
Jr.

Albert P. Berg, IV

C. A. Bergard

Authur R. Bergen, TTEE
Luc Berger

Bo Berglund
Thomas R. Bertolino
S. Bertram

Rosli Besar

L. H. Bettenhausen
Rajkumar H. Bhiryani
Walter H. Bigger
WIlodzimierz Bilecki
William C. Billingsley
Michael Birkett

L. I. Biscomb, Jr.
Maurice W. Bizzarri
Bruce A. Blackman
Gene E. Blakenship, PE
M. K. Blanchard
Thomas P. Blinn
Robert A. Bogan
Gary Boone

James V. Boone

R. C. Booten, Jr.

D. W. Borst

David L. Boslaugh

D. R. Bosse

Charles W. Bostian
Fernando H. Bouche
J. R. Bounds

Frank J. Bourbeau
Raymond T. Boute
M. W. Bouwensch

J. R. Bowen, PE
Matthew M. Bracic
Donald C. Bradley
Emanuel L. Brancato

Friends (continued)

Frank A. Brand
Marshall K. Brandon
Russell D. Brandon
Clifford E. Brandt

S. J. Brant

V. J. Braun

G. E. Brauning
William D. Breingan
Gerhard L. Bremer
Andrew E. Brennemann
J. Brian

W. B. Bridges
Michael W. Bringmann
Jose M. Brito

James E. Brittain

J. D. Brobst

William T. Brophy

N. W. Broten

Alex T. Brown
Graydon L. Brown
Kristy Brown

Victor J. Brown

J. S. Brugler

Joseph F. Brumbach
Harvey M. Brunner, Jr.
Anonymous

R. G. Bryson

Werner Buchholz
William Buchman
Linda T. Bui-Le

R. G. Bullock
Kenneth R. Burch

W. W. Burmeister
Chris T. Bush

Julian J. Bussgang
Herbert I. Butler
Patrick S. Byrne

Dr. James T. Cain
Edwin T. Calkin
Edgar H. Callaway, Jr.
Alexandre R. Caminha
John Cammarata
James C. Campbell, Jr.

Newton A. Campbell
R. Edward Campbell
Thomas A. Campbell
David C. Campen
Frank J. Campisano
James H. Cannon
Barney L. Capehart
Peter G. Capek

John D. Cappello
David C. Carbonari
John I. Cardenas
Herbert R. Carleton
G. Carley

William T. Carnes

R. A. Carrasco Berrios
J. W. Carson

Steven M. Carter
Joseph Caschera
Gilbert S. Case

F. L. Cash

Paul Casowitz

Ralph Casper

James P. Cassidy
David H. Castleman
William J. Cavanaugh
Frank J. Cervenka
Wallace G. Chambers
Stephen W. Chan

W. M. Chandler Jr
Jonathan A. Chandross
Jiunn-Jye Chang
Harry F. Chapell
Robert J. Chapuis
James Cheal

Kao Chen

Thomas Chew

Goh Siow Chiang

R. B. Chorpenning
Wai-Chak Chow
Svend Christensen
D. Christiansen
Howard J. Christie
Michael J. Chu

William R. Chynoweth
J. R. Clark

Grafton C. Clarke, Jr.
Stanley M. Clasen
Clifford B. Cloonan
Linda Cochrane
Edmund U. Cohler
Seymour B. Cohn

R. L. Cohoon

Harry W. Colborn

A. D. Cole

Edwin R. Cole
James Colker
Jerome Collet
Harley L. Collins
Robert J. Collins

T. W. Collins
Isadore Colloff

J. W. Coltman
George Condrashoff
Alvin E. Conner, Jr.
Kenneth A. Connor
Gary G. Conrad, P.E.

Esther M. Conwell
Rothberg

A. R. Cook
Alonzo T. Cooper
Gordon Cooper

H. Warren Cooper, Il
Vernon M. Cooper
F. M. Corbett
Burton L. Cordry
A. E. Corduan
John P. Corigliano
Paul D. Corl

Wells M. Corliss
Sergio D. Cova
Tom C. Cowap
Mary E. Coyle
Edward J. Coyne
R. P. Crago

H. Almer Crawford
M. C. Creusere
Wayne R. Crone



Carlton E. Cross
Gregory P. Crump
A. H. Csepe
Michael J. Cullen
James R. Cunningham
W. J. Cunningham
W. E. Currie
Huntington W. Curtis
P. G. Cushman

E. C. Cwiklo

G. Conrad Dalman
Alberto Dams
James R. Davey

D. L. Dawes

L. C. Dawes, Jr.
Theodore E. Dawson
Donald R. Daykin
Felicio L. De Franca
O. J. De Franca Lima
Francis P. Dean

R. Dehoney

Robert M. Deiter
Robert H. DeNie
Gino E. Depaola
Anonymous

John A. Derry

Jean Desaulniers
Charles G. Devoe
Russell G. Dewitt
Stanley R. Dickstein
Manfred W. Dietrich
Robin A. Dillard

B. L. Dillinger
Ping-Wah Djen
Willis E. Dobbins
David L. Dodge
William H. Dodson
Hideo Dohmeki
Satoshi Doi
Kenneth K. Dols

J. Dorfman

Herbert Doring

G. Dorizas

Paul E. Dorvel
Nicholas J. Doto

Rui-Hua Dou 4534
Joseph F. Douglas
James B. Dowling
Mr. Francis H. Doyle
M. H. Drazen

John B. Driver

John H. Dubois
Pierre A. Dufilie
Robert S. Duggan, Jr.
Michel A. Duguay
Harry B. Dulmage
R. O. Duncan

J. R. Dunki-Jacobs
Dominic F. Dunlop
Irvin D. Dunmire, TTEE
Jean-Luc Dupraz
Charles B. Dupuis
G. K. Durfey

Larry Dwon

Lester D. Earnest
Cheryl A. Ebel
William J. Eckel
Andrew J. Edgar
William A. Edson
Marvin J. Edwards
Alan M. Ehrlich
Charles W. Eichhorn
Albert J. Eisenberg
Sture O. Ekstrand
Adolph C. Ekvall

C. H. Elbert

R. D. Elbourn

S. J. Elliott

John N. Ellis
William C. Ellis

R. L. Ellis, Jr.

Dale L. Embry

John C. Engelbrecht
R. H. Engelmann

C. J. Essel

Gerald Estrin
Thelma Estrin
Richard F. Evans
Robert R. Everett
Warren H. Falls

J. R. Fancher
George Farago
Albert B. Faris
J. E. Farley

Ghaffar Farman-
Farmaian

Hansford W. Farris
Donald K. Fast
Sidney Feldman
Robert E. Fenton
Donald R. Ferguson
Carlos I. Ferrari
William H. Ficken
David M. Findling
Anselmo Fini
Bernard S. Finn
Leonard W. Finnell
Brian P. Fischer
Charles R. Fisher
H. G. Fisher
Morton D. Fisher
A. O. Fitzner

Read T. Fleming
Ewan W. Fletcher
Carl Flick

Wayne J. Flickinger
W. L. Flock

John D. Fogarty
Joe E. Fojtasek

A. Fong

Luke A. Forrest, Jr.
H. Kenneth Foute
Albert K. Fowler
Charles A. Fowler
M. E. Fox

Konrad Frank
Enoch D. Frankhouser
G. G. Frick

E. M. Friedl

H. M. Friedman
Francisco Fuertes
Kazuo Fujiki
Shigeru Fukuda
Takeshi Fukusako
Robert J. Fulmer

Milton V. Gaffney
Joseph W. Gagne
R. A. Gallic

James E. Galloway
Sidney K. Gally
Wilfried Gappmair
J. Garr

John M. Garren
Mr. Thomas F. Garrity
Paola Garrone
Michael W. Garvey
W. L. Garvie

E. C. Gaskill, Jr.
Michael J. Gay
Henry W. Gayek

Paolo Gazzana-
Priaroggia

Mark Geary
Edward Gee

C. Daniel Gelatt
Ralph S. Gens
Horst W. Gerlach
M. B. Geronimo
Ivan A. Getting
Adolf J. Giger
Josef Giglmayr
Elmer G. Gilber

B. Gilchrist
Michael J. Gill

P. R. Gillette

Brice E. Gilman

E. L. Gilman
Grace E. Giras
George Glan
Charles E. Glasco
A. N. Glazzard
Raymond R. Glenn
Michael R. Godfrey
John A. Goetz
Yenal Gogebakan
S. Harold Gold
Harold S. Goldberg
S. Goldfarb

Arthur Goldsmith
Moshe Goldstein
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James F. Goodrich

Mr. Philip E. Goodrich
Gerald W. Gordon, PE
Richard J. Gorzegno
George E. Gourrich
Byron J. Graff, Jr.
Anders Granhall

Fred L. Granville
Robert M. Gray

V. Graziano

Paul A. Green

Alden F. Greenlaw
Sidney Greenwald
William W. Griffiths, Jr.
Thomas N. Grigshy
Francis J. Grill
Cornelis A. Grimbergen
D. M. Gritton

D. E. Gritzmacher
William R. Grogan
Mogens P. Gronlund
K. K. Gross

William A. Gross

John J. Guarrera, TTEE
Myron E. Gudz

J. Guldemond

R. A. Gund

Guy R. Guthrie
Hammond H. Haas
Kohei Habara

P. S. Hacker

William S. Haddock, Jr.
Marl Hagerling
Marion Hagler

Peter J. Haines

G. A. Hajek

Henry P. Hall

Henry M. Hall

Guy S. Halter
Nagaharu Hamada
Jerome S. Hamerman
Charles E. Hamilton
William H. Hamrick
E. Fintan Hanbury
Tod M. Handera
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A. Hanna

George S. Haralampu
Robert A. Harbort, Jr.
C. W. Hargens

John M. Harker

J. D. Harnden, Jr.

R. A. Harold, Jr.
Richard L. Harper
Edgar D. Harras
Ernest R. Harris
James S. Harris
Jochen Hartmann
Barry G. Haskell

M. Tony Hassegawa
Roy A. Hastings
Hiroshi Hatafuku
Bruce L. Havlicsek
W. C. Hay, Jr.

Risao Hayashi
Michael R. Hayes
Earl Hazan

Jeffrey C. Hecht
Harold R. Heckendorn
Charles L. Heimbach
J. Thomas Heislein
Donald J. Helfrecht
Duane Helmer
Benjamin J. Hemmen
K. W. Henderson
William H. Hendricks

Kenneth D.
Hendrix, P.E.

Teo Juan Heng

W. O. Henry

R. R. Herbst

Klaus Hering

Luc M. Hermans

J. K. Herriott
Eberhard F. Herter
Dor H. Hesselgrave
Daryl T. Hester
Karlene Hewan-Lowe
W. D. Hibbard, Jr.
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William F. Higgins
Edward J. Hilliard, Jr.
Frank Himmer

J. R. Hines

O. T. Hinton

John Hirner
Theodore W. Hissey, Jr.
James Hobbs

Marvin Hobbs

C. F. Hochgesang
Lillian Hoddeson

D. M. Hodgin, Jr.
Irvin L. Hoechner
Holger V. Hoepfl
David F. Hoerl
Julius M. Hoffer

T. R. Hoffman
Richard G. Hoft

D. C. Hogg

W. G. Holcomb
Frank J. Hollenbach
J. L. Holmes

D. K. Holway

F. S. Holzer

Peter J. Holzer
Seung H. Hong

M. A. Honnell

Mark A. Hopkins
Toshio Hori

Steven C. Horii, M.D.
Toshio Hosono
Robert D. Hough
Jack S. Howard
Robert C. Howard, PE
Walker G. Howard
Philip L. Hower
Joseph J. Howes
Richard Huber
William J. Huck, Jr.
James D. Huddleston, Il
H. D. Hunkins
Bruce W. Hunt
Marcel Hupperich

Friends (continued)

Robert E. Hurlston
Hasrin Hutabarat
Mark S. Hutchenreuther
Ernest W. Hutton
R. F. Hyneman
Alan M. Hynes
Yuzo lano

K. Ichikawa

R. K. Idehara
IEEE New York Section
Tetsuhiko Ikegami
Koji Imai

Ruben A. Imm
Detlev Imorde
Donald A. Ingels
J. J. Ingram
Hikaru Inooka
Hirosei Inuzuka
Fred H. Irons
Yasuo Ishii
Hiroshi Ishikawa
Katsuyoshi Ito
Henry F. lvey
Kenichi Iwai
Takanobu lwakane
Tatsuo lzawa
Daniel W. Jackson
David R. Jackson
Joseph Jackson
George T. Jacobi
Sudhanshu K. Jain
Seth G. Jakel

1. J. James
Arnolds Jansons
H. G. Jared
Alexander S. Jay
William W. Jeffers
H. F. Jenkins
Thomas C. Jepsen
J. R. Johler

A. E. Johnson, Jr.
Clark E. Johnson
James W. Johnson

M. C. Johnson
Noel H. Johnson
Richard L. Johnson
Robert M. Johnson
A. Jokl

E. C. Jones, Jr.

G. W. Jones
Joseph L. Jones
Robert L. Jones

E. J. Joscelyn

J. W. Joyner

O. M. Julson

S. G. Junus
Kenneth Kable

M. J. Kabrisky
Stephen J. Kahne
Martin F. Kail
James F. Kaiser
Tumu Kaisi

Ivan Kalastirsky
Hiroshi Kamabe
C. F. Kane
Douglas R. Kanitz
Leonard J. Kaplan
E. F. Kaprielian
Karrol L. Karr

Paul W. Kaseman
Frank S. Kasper
Joseph Kaszycki
Aiichi Katayama
G. H. Kaufmann
Hirokazu Kawabata
Hideki Kawahara
Kazuhiko Kawahara
Ben Kawahata
Shiro Kawai
Shoichiro Kawashima
Benjamin T. Kawauchi
John P. Kearney
Robert H. Keeley
Walter R. Keevil
Frank J. Keim, Jr.
S. D. Keim

J. Kekela

F. C. Keller

T. B. Kelley

W. R. Kelley

W. E. Kelley
Bruce R. Kendall
P. G. Kendall
John J. Kennedy
Warren A. Kernaghan
Robert W. Kerney
James W. Kerr, Ph.D.
Kenneth Kerr
Warren A. Kesselman
A. R. Keyser, Jr.
C. G. Killen, Jr.
Jeung S. Kim
Seung H. Kim
Young H. Kim

E. Kimura
Noriyuki Kimura
E. I. King, Jr.

W. C. King
William C. King
John Kinik
Robert A. Kipp
Peter Kirchhofer
Peter E. Kise
Tamas A. Kiss
Nobu Kitakoji
Satoshi Kitani

V. Kjaer
Raymond A. Kjar
Robert B. Kjelgaard
W. J. Klein

Karl Kleine
James C. Klouda
Marian J. Kloza
H. C. Kluever
William H. Kmetz
Joseph G. Kneuer
Hsien Ching Ko
Carmen Kocinski
Alfred R. Koelle



Tosiro Koga
Douglas Y. Koide
Pasi P. Koikkalainen
Ikutaro Kojima

P. L. Kolarik
Harwood G. Kolsky
Clinton H. Kopper
J. M. Kopper

Paul R. Korney
Milly Koss

Nobuo Kotera

Tod S. Kovara

Peter A. Kreider
Seymour Krevsky
Francis X. Krier
Norman B. Krim
Hans Kull

Hiromitsu Kumamoto
W. H. Kummer

Eiji Kuno

Michael E. Kunsman
Stuart Kuo
Genzaburo Kuraishi
Noriyoshi Kuroyanagi
L. W. Kurtz, Jr.
Jun-Ichi Kushibiki
Sadao H. Kuwamoto
R. L. Kyhl

J. C. La Cour
Jefferson P. Lamb

A. Lamberson
Robert L. Lambert

R. D. Lambert, Jr.
Mark A. Landguth
Robert M. Landsman
G. Gordon Lange
Frederick L. Langhoff, Jr.

Ward Lantier, LtCol,
USAF (ret)

Peter B. Lanzillotti
Leland J. Larsen
Arvid G. Larson
Harry T. Larson
A. A. Lassila
Michael J. Lastella
Lloyd O. Latta, Jr.

Kalevi Laukkanen
R. F. Lawrence
Khai M. Le
Vincent Learned
Robert H. Leary
Irwin L. Lebow
Barry T. Lee

Will E. Leland
Eric G. Lemmon
S. B. Lent, Jr.
Kenneth E. Leonard
Oskar N. Leuthold
D. Levine
Winston D. Lew
Harry J. Lewenstein
F. V. Lewis

John G. Lewis
Peter A. Lewis, PE
W. M. Lewis Jr
Jesse R. Lien
Cheng Hsin Lin
H. C. Lin

Jens C. Lindof
Clovis E. Linkous
M. F. Lippincott
Leo Lippman

W. F. List
Timothy R. Lister
C. A. Littlewood
R. M. Livingston
John K. Livingstone
J. G. Llaurado

J. L. C. Lof

H. Logemann, Jr.
W. A. Lombard
Stephen M. Lott

J. M. Loudon
Adolph Lovoff
Karl G. Lovstrand
R. V. Lowman

J. P. Lozes, Jr.

M. S. Lucas
Edward N. Luddy
Andrew Luk

Paul M. Lundquist

H. Douglas Lung

C. F. Luscombe
Michael Luwish

R. R. MacGregor

J. S. MacKelvie
Roderick G. Mackinnon
G. H. MacMaster
Ronald H. MacPherson
Arun P. Madangarli
Howard A. Maddox
Atsuya Maeda
Haruo Maeda

P. C. Magnusson
Christoph E. Mahle
William E. Maier
Sutham Malila

Neil J. Malloy

J. F. Malm

C. T. Maloney
August R. Mammel
Alfred R. Mancini
Jose O. Mancini
Ralph F. Manfreda
J. A. Mann

Linda S. Manning
Pierre B. Mansourian
R. E. Manwaring
August F. Manz
Roger A. Mao
Cosmos Marentis
Alan S. Markham
John E. Marqullan
E. E. Martin

Francis C. Martin, Jr.
Shiino Masayoshi
W. K. Masenten

A. E. Mason
Herbert F. Matare
Alfredo P. Mateos-Paris
Clyde E. Mathews
Joseph W. Mathews
Tomoo Matsubara
Shinya Matsufuji
Matsunaga Matsui

Eiju Matsumoto

Shinji Matsumoto
Hirofumi Matsuo

G. A. McCammon
Tron McConnell
Gordon P. McCouch
Ernest A. McCurley
Troy L. McDavid
Vincent T. McDonough
David McFadzean
John P. McHenry
Oscar H. Mckee
John C. McPherson
W. H. McQuerry
Sidney Meadow

H. E. Meadows

W. G. Mecklenbrauker
Victor A. Meeldijk

H. J. Meinholtz

R. L. Mellers

John K. Menoudakos
George E. Merrill

S. Metzger

George W. Meyer
Robert H. Meyer
Javeed I. Mhar

R. D. Middlebrook
David Middleton
William W. Middleton
W. V. Middough
Yasuhiko Miguchi
James C. Millener, Il
D. R. Miller

Douglas L. Miller
Frank D. Miller

G. L. Miller

Herman L. Miller

Norman Miller, P.E.
Aus-Ret.

Marvin 1. Mindell
N. Deo Mishra

G. J. Mitchell
Tsuneo Mitsui
Shoichi Miyashiro
Jerry D. Moench
Nina H. Moldt
Bertalan J. Molnar
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Mark W. Monaghan
J. Roger Moody

H. M. Moore

Harold R. Moore

R. K. Moore
Maurizio Morabito
Edward W. Morris
Joseph E. Moxie
Peter J. Mucci

John W. Mueller
Thomas P. Mulcahey
Sherman N. Mullin

J. P. Mulvey

Lloyd G. Mumford
T. Murakami

J. B. Murray

M. P. Musick
Richard Myers
Leonard T. Myagatt, Il
Minoru Nagata
Suzanne R. Nagel
Lawrence P. Nahay
Tomoharu Nakahara
Hideto Nakajima
Takashi Nakane
Hideo Nakano
Makoto Nakashizuka
Yoshinori Namihira
Anthony P. Napikoski
Robert T. Nash

Juan L. Navarro
Nicolas Nazario

O. R. Neal

R. A. Neidel

Wm M. Nellis
Charles M. Nelson
George W. Nesbitt
James S. Neufer
Robert L. Nevin

New England Energy
Systems

Saum Tet Ng
Clark Nichols

Mr. and Mrs. Richard S.
Nichols

Sebastiano Nicotra
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N. J. Nilsson
Toshio Nishikawa
Paul N. Nix

J. Noordanus
Andrew E. Nordloef
Robert B. Northrop
David E. Norton
Donald W. Novotny
A. G. Nugent

Paul C. Nurches
Kaare J. Nygaard
Eugene F. O Neill
R. E. Oakes
Timothy W. Oakley
Ryoma Oami
Hiroyoshi Oda
Kiyoshi Oda

Bruce Odekirk
Akiko Ogawa
Kuniomi Oguchi
Hiroyoshi Ohara
Eiichi Ohno
Katsuhiko Ohsaki
Yasumitsu Okabe
Hideyuki Okamoto
Sogo Okamura
Herman C. Okean
Naohiko F. Okuma
Yuji Okuto

Michael D. Oliver
Melvin I. Olken
Robert J. O'Malley, Jr.
Shoichi Ono
Hitoshi Onodera
H. J. Orchard
Gordon T. Orr
Eduardo Ortega
William Ortiz-Cirilo
Michael R. Osborne
K. S. Packard, Jr.
Carmine N. Pagano
G. Page

Henry A. Pahl
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Daniel R. Paige
Frank R. Paolini

A. R. Park

John S. Parkinson
Earl L. Parks
Giorgio Parladori
Renzo F. Parodi
Louis C. Parrillo

G. F. Paskusz

J. T. Patchell
Donald A. Patterson
W. A. Patterson

R. R. Paul

R. F. Peacock

Don E. Peck

J. A. Pecon, Jr.
Anthony J. Pennington
Harry E. Percival

R. E. Perliss

Robert G. Pessler
William Petersen
Arnold P. Peterson
J. R. Petrak

Bernard L. Peuto
Bernard L. Pfefer
Wayne Pfeiffer
Wendell C. Phillips, Jr.

William F. Phillips,
USAF (ret)

William H. Pickering
Timothy Piekarski
Paul R. Pierce
Victor J. Pietkiewicz
Jaime C. Plana
Edwin C. Polke, Jr.
Brian W. Pollard
Stefan Pollmeier
James H. Pomerene
William R. Pond
Kim Man E. Pong
Albert G. Ponte
Donald N. Pontsler
Frank B. Pope

Friends (continued)

Julius Port

W. H. Potter

N. R. Poulsen

C. Spencer Powell
E. U. Powell

John H. Powers
Robert E. Pownall
Viorel Predescu
Colm J. Prendergast
P. I. Pressel

J. H. Primbsch

M. David Prince

S. J. Procopion
Jorge Puech

T. H. Putman
Thomas J. Quinlan
W. P. Quintin, Jr.
Delvan A. Ramey
S. A. Ramskov
Shrikant T. Ranade
Victor L. Ransom
Herbert E. Rauch
T. H. Rautenberg, Jr.
Gordon H. Raymond
R. A. Read
Wallace S. Read
Henry J. Reed
Philip J. Reich
Donald B. Reid
Alvin Reiner
Julian Reitman
Robert J. Renfrow
P. H. Reynolds
Chester T. Rice
Marvin O. Richter
H. H. Rickert

C. O. Riddleberger
Vincent C. Rideout
Leon Riebman

Robert N. Riley Fund of

the Baltimore

Community Foundation

Kathryn J. Rinehart

Charles L. Rino

M. P. Ristenbatt
Richard H. Rittenhouse
Peter A. Rizzi

E. J. Robb

J. D. Robbins

M. A. Robbins

J. Robert

G. D. Robertson
Donald G. Robinson
James G. Robinson
Craig A. Rockenbauch
C. F. Rockwell
Walter C. Roehr, Jr.
Steven A. Rogers
Michael K. Rohan
William E. Romans
Ruben Romero
Benedict P. Rosen
Jerome M. Rosenberg
Edward Rosenstraus
Matthew F. Ross
Michael D. Ross
Guido RoBling

Jesse E. Roth

Milton Rothstein

I. Rotkin

Rodney S. Rougelot
James C. Rouse
Charles A. Rousselet
Wilson Rowland
Sidney Rubin, PE
Boris Rubinstein

M. Ruderman
Richard J. Rudman
Robert W. Ruedisueli
G. H. Ruggles, Jr.

A. Rumfelt

Ilan Rusnak

D. W. Rusnell

F. A. Russell

Mark D. Rustad
William G. Ruthenberg

Edward A. Rutkowski
C. A. Rypinski

H. Kenneth Sacks
J. Sada-Gamiz

Mary A. Sager
Fujito Saito
Nozomu Saito

T. Y. Sakaguchi
Charles M. Salina
M. D. Sandoval Gomez
G. F. Sandy, Jr.

R. L. Sansted

G. G. Santaella

E. W. Sard
Hiroyuki Sato
Henry E. Sauer
Robert M. Saunders
Stephen R. Savitzky
William A. Savory
John S. Sawvel, Jr.
Ira N. Saxe
Franklin J. Sazama
Markus W. Schaad
Lee M. Schaff

John L. Scharf

E. H. Scharres
Matthew S. Schebler
Kathren G. Scherb
I. M. Schindler
Joseph A. Schindler
F. E. Schink

Kurt Schlacher

Rolf Schmidhauser
Chris O. Schmidt
Raphael Schneider
S. Schneider

W. H. Schneider

L. C. Scholz

W. W. Schramm
Joseph J. Schroeder, Jr.
Wayne A. Schulz
Herman P. Schwan
Adam E. Schwartz



Mischa Schwartz
Richard F. Schwartz
Frederick A. Schwertz
Hugh L. Scott
Norman R. Scott
Ryan B. Seals
Bruce Seddon
Richard E. Seely

H. R. Seid

Tadashi Sekiguchi
Stephen S. Selkirk
E. M. Selle

F. E. Sevier

Elias G. Sevilla
Mario Sforzini
Michael M. Shaffer
Claude E. Shannon
Oscar Shapiro
Steven N. Shaw
Daniel H. Sheingold
E. L. Sheldon
Ching K. Shene
Edmund M. Sheppard
E. A. Sheridan
Haruo Shiki

Roger M. Shimada
Susumu Shinohara
F. E. Shoemaker
Thomas M. Shoemaker
Martin Siegmann

E. M. Sigler

David Sillman
James M. Simmers
D. E. Simmons
Bruce D. Sinclair
James J. Skiles
Bernard Sklar
Merrill 1. Skolnik
Carlyle J. Sletten
Martha Sloan

L. Slobodin

L. M. Small

Takeshi Smimizu
Donald R. Smith
Ellis F. Smith

G. B. Smith

John Smith

Lanny L. Smith
Malcolm K. Smith
Newland F. Smith
R. Smith

Richard M. Smith
Walter J. Smith
Friedolf M. Smits
T. Louis Snitzer
Harold K. Snyder
Roy W. Snyder, Jr.
Samuel M. Snyder
Thomas D. Snyder
Alan Sobel

Harold Sobol

Jerzy K. Soldek

K. Solomon

A. Soltesz

Euan Somerscales
R. D. Sommer

Ede A. Sornberger
Michael Spencer
Paul D. Speranza
Leon H. Sperow
Joseph S. Sperrazza
John M. Spinelli
Spyros Spyros

T. D. Stade
Thomas O. Stanfield
Fred M. Staudaher
J. E. Steelman
Rene A. Steigerwalt
Donald John Steinmeyer
Karl D. Stephan
Howard B. Stephens
William Y. Stevens
Douglas H. Steves
D. Stewart

Robert W. Stewart
Thomas L. Stewart
Steven N. Stitzer
John R. Stock

W. T. Storey
Carlton M. Straub

Charles D. Striffler
L. W. Stringer

R. Stuber

Mark A. Sturza

R. J. Sublett
Antoni Sudria
Tadasi Sueta

Shoji Sugawara
Yoshinori Sugawara
Seiji Sugiyama

R. W. Summerville
J. Sundarasaradula
Hiroshi Suzuki
Shiro Suzuki

C. B. Swan

Robert S. Swanstrom
Earl Swartzlander
J. Morris Swiger
Joseph T. Synnott
Cyrus W. Taft
Chen-To Tai
Tsuyoshi Takebe
Hiroshi Takeuchi
H. J. Talbot

Taku Tanabe
Katsunori Tanaka
Kuniaki Tanaka
Masatomo Tanaka
Shuzo Tanaka
Mark R. Tanner
John Tardy

Peter P. Tarjan
John J. Tary

M. B. Tatonetti
Laurence R. Taylor
Lyle A. Taylor
Thomas R. Taylor
Clifford J. Tedder
Howard A. Teitelbaum
Kenbu Teramoto
Shinichi Terashima
Lewis M. Terman
Yoshimi Teshigawara
George Thaller
James Thayer

P. W. Thiede

Ole Z. Thogersen
Greg Thoman

R. E. Thoman

Arun M. Thomas
Charles E. Thomas
Kenneth F. Thomas
Leonard C. Thomas
Leonard W. Thomas, Sr.
M. A. Thomas
Richard A. Thomas
Daniel D. Thompson
Homer V. Thompson
John R. Thompson
Leroy Thompson, Jr.
Noel P. Thompson
T. N. Thompson
Jonathan H. Thorn
Sven H. Thuresson
Richard P. Thurston
Carl S. Tinch, Jr.
Odd Tjore

Bryon Tomowich
Willis J. Tompkins
Ng Tong-Onn

Ben H. Tongue
Donald S. Toomb
Bob Tousey

John W. Trank
Christophe Tronche
Henry J. Trussell

P. S. Tschang

C. T. Tsitsera
Toshio Tsurushima
John A. Tucker
William M. Tucker
John Tulloch
Howard L. Turetzky
John J. Turner, Jr.
Walter W. Turner

K. J. Tyssen
Michiyuki Uenohara
Jerome L. Uhrig
Hiroshi Ui

Marc A. Ullman
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Anonymous

Werner Ulrich
Teruhiro Umezu
Peter G. Ungerman
Lewis E. Unnewehr
Jorge Valerio

Rob L. Van Der Valk
John P. Van Duyne
Arthur Van Gelder
Maxwell Van Horne
William B. Van Lennep
Lambertus J. Van Loon
Rory L. Van Tuyl
Edward F. Vance

V. C. Vanderbilt
William L. Vann
Pedro Vaquer-Comas
Raymond L. Vargas
Giovan B. Vasarri
Harry J. Veendrick
Edward W. Verbarg
George C. Verghese
Carol M. Veronda

N. G. Vershuren
John E. Vetack

John A. Vidergar
Percy B. Vinet, Jr.

H. B. Voelcker, Jr.
Uriel Vogel

J. H. Vogelman
Robert M. Volk
Walter W. Vollenweider
W. W. Vollrath

R. W. Vreeland

Paul S. Vydareny
Glen Wade

Paul D. Wagner

D. L. Waidelich
Katsumi Wakatsuki
Emil Walder

Edward Walentynowicz
Kerry Walley

Walter Wallin

Robert M. Walp

John E. Walsh
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John R. Walsh

John B. Walsh
Ralph E. Walter

J. W. Walton

Shinn S. Wang

Alva J. Ward

Craig E. Ward

John Ward

William W. Ward
Schuyler C. Wardrip
C. A. Washburn
Paul R. Wathen

H. M. Watson
Stephen C. Weary
Ben M. Webberman
Jay E. Webster
Bruce D. Wedlock
Charles M. Weems
Charles W. Weesner

Frank C. Weimer
Iram J. Weinstein
Michael F. Weisbard
Gerald Weiss

Irwin Welber

Gary L. Welharticky
Joel R. Wendt
Stewart E. Wenzel
C. P. West

L. Elwood West

R. G. West
Raymond H. West
J. R. Whinnery

A. D. White
Kenneth E. White
Robert L. White
John P. Whitley
Howard E. Whitston

Tracy Wichmann

Friends (continued)

G. L. Wilcox
Theodore Wildi
Robert G. Wilhelm, Jr.
Barry E. Williams

R. L. Williams

J. C. Williamson
Henry R. Wilsey

F. J. Wilson

T. G. Wilson
William Winglar
Frank A. Winiger
Lauriston P. Winsor
Robert C. Winton

E. E. Witschi
Edward Wong
Kevin C. Wong
David C. Wood
Harris O. Wood
Craig A. Woodworth

Norman P. Worth
Prentiss D. Wright
1.J. Wu

Long Wu

Arnold J. Wulfken
Goro Yabe
Mitsuyoshi Yamamoto
Seiichi Yamamoto
Katsumi Yamazaki

H. Yanofsky

Cale Benton Yates, Il
Bradley Yearwood
Kuo S. Yeh

Sata Yoichi

Takashi Yoshitomi
Mamiro Yoshizawa
Kenneth D. Young
George W. Younkin
Young-Uk Yu

A. M. Zarem

Joe Zauchner

A. C. Zeis

Ray J. Zeliff

Joseph F. Zelle
Conrad H. Zierdt, Jr.
Roberta A. Zorzynski
Frank J. Zupancic

The History Center Staff
remembers Elwood
“Woody” Gannett, the
retired IEEE Deputy
General Manager who
died last August. As sug-
gested by his family,
donations may be made
in his name to the IEEE
Foundation Friends
Fund, and the Founda-

R. J. Weideman Don A. Wick Bernard T. Wooters Henry S. Zablocki tion will list those gifts
I. M. Weilerstein A. A. Wiese W. P. Worley Marijan Zapusek separately.
NAME IEEE Membership No. (if applicable - one need not
be a member to become a Friend)
[l Please add my name to the list to receive the
ADDRE . .
SS Center’s newsletter (published 3 times a year at
no charge)
L] 1 would like to receive further information about
the Partnership Program
I h losed heck for $ L] 1 would like to receive further information about
ave enclosed a check for the Friends Program.
| pledge $ per year for years.

[1 1 would like my donation to go to the History

Center endowment Please make checks payable to:

L IEEE Foundation Friends Fund
[1 My donation is in memory or Elwood K. Garrett

Please mail to: IEEE History Center

Rutgers University

39 Union Street

New Brunswick, NJ 08901-8538
USA
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Foibles of the Greats

Alessandro Volta (1745 - 1827) is one of the
most important people in electrical history,
as his 1799 discovery of a chemical means
of generating electric current (the voltaic
cell) set off the decades of electrical experi-
mentation that culminated, before the end
of the 19th century, in communications and
power technologies that transformed soci-
eties. Volta, however, sometimes went too
far in his investigations, as the following
excerpt from an article in IEEE Engineering
in Medicine and Biology (May/June 1999, p.
28) illustrates:

In 1800, Volta reported placing an
electrode in each of his ears and con-
necting the two electrodes to a series
stack of electrochemical cells, whose
potential was later estimated at 50 V.
He reported hearing “a sound like a
boiling viscid fluid.”

Though neither Volta nor anyone else
seems to have followed up on this work, it
is regarded as the first instance of inten-

SLICES OF HISTORY

tional excitation of the acoustic nerve by
electricity.

Saving Conrad's Garage

Frank Conrad’s garage-based experiments
led directly to today’s broadcasting indus-
try. The National Museum of Broadcasting
in Pittsburgh has been working for four-
teen years to save the garage, and intends
to restore the garage as well as purchase
and restore the original Conrad house and
open them to the public. The National
Museum of Broadcasting is attempting to
raise $320,000 to save the property. For
more information, see their website at:
http://trfn.clpgh.org/nmb

Johnson Space Center Oral History Pro-
ject. Contingent on funding, NASA will be
hiring interns this summer. Anyone with
questions about the project itself or intern
responsibilities may e-mail or phone for
more information. Any questions about
employment details will have to come
directly from NASA. Students in the history
of technology are encouraged to contact..
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Kevin M. Rusnak, Historian, Johnson
Space Center Oral History Project, SIG-
NAL Corporation, 1301 Regents Park
Drive, Suite 100, Houston, TX 77058, +1
281 461 1537

“On the Ball”

In the 1891, before timekeeping standards
had been set or electronic signaling systems
had been invented, serious railroad colli-
sions often resulted from trains not being
clear of sections of track at the right time.
The commissioner in charge of United States
railroads asked Webb C. Ball of Cleveland,
Ohio to set a standard for railroad watches.
The Ball Watch Company never manufac-
tured watches, but helped formulate the
specifications of watches used for the Rail-
road Service, and was the general time
keeper for more than 125,000 miles of track
in the U.S., Mexico,. and Canada.

Being “on the ball” thus became North
American slang for being punctual. ¢

IEEE History Center Publications are available via IEEE on-line catalog: http://shop.ieee.org/store/ or by phone 1+ 800 678 4333; or

fax 1+ 732 981 9667

Product Code Author Title Price/IEEE Member Price
HH001 Nebeker Signal Processing: The Emergence of a Discipline, $12.95/$10.95

HHO002 Nebeker IEEE Signal Processing Society: 50 Years of Service $18.95/$14.95

HHO003 Goldstein Facets (Six papers on history of semiconductors) $24.95/18.95

HH004 Sources in Electrical History; Vol Il Oral History Collections $17.50/15.75

HHO005 Morton History of Electronic Entertainment Since 1945 $11.95/9.95

EV5537 (videotape) Fuzzy vs. Conventional Control: Michael Athans and Lofti Zadeh $39.00/$35.00
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Be a Part of History in the Making!

Going Digital
is a Web site designed specifically to collect
the history of your technologies: Automatic
Speech Synthesis & Recognition and Digital
Audio Recording.

You and your colleagues are cordially in-

vited to visit the site to add your recollec-
tions, images, publications, or photographs.

www.ieee.org/going_digital

Here is your opportunity to shape
the history of these technologies!

Going Digital is maintained by the

IEEE History Center, made possible @
by a Grant from the Alfred P. Sloan 4
Foundation IEEE

Networking the World"

Static from the Director:

continued from page 1

from the United Engineering Foundation to support us in
obtaining oral histories of non-IEEE members who are promi-
nent in the bioengineering field. Our Sloan Project is also
entering its final stages.

What, you may ask, will we do to occupy our time now that
several projects are winding down? As reported last issue, we
approached the IEEE Foundation for a grant to begin to con-
struct an IEEE Virtual Museum, based on the outcomes of our
June 1999 international workshop. The Foundation has
responded with a two-year, $230,000 grant for this purpose.
Therefore, the single largest initiative of the IEEE History Cen-
ter in 2000 and 2001 will be to begin work on the IEEE Virtu-
al Museum. You will be hearing a great deal about this excit-
ing project in future issues of the Newsletter, and also keep
your eyes on our Website for updates. ¢

16

IEEE History Center

Institute of Electrical and Electronics Engineers
445 Hoes Lane, P.O. Box 1331

Piscataway, NJ 08855-1331

Non Profit Org.
U.S. Postage
PAID
Easton, PA
Permit No. 7




