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| STATIC FROM THE DIRECTOR

You will notice a new look for the
newsletter beginning with this issue. This
is the annual issue where we thank you,
our loyal supporters [see page 8]. You
once again came through last year, a year
in which the U.S. and global economies
only just began to recover in our sector,
and so we find ourselves once again
deeply grateful to you. As you will see
from articles throughout this issue, our
programs such as
Milestones [page 3] and the
IEEE Virtual Museum [page
16] continued to blossom in
2003. Another way we try to
show our gratitude is by
sending you an interesting
and attractive newsletter to
help you keep abreast of our
activities. In that light, I am
happy to report that the
prospects for 2004 look just
as exciting, and here are just
a few examples:

Marconi receiving an honorary
degree from Columbia University

First, the IEEE Virtual

Museum shows no sign of letting up.
The analysis of a recently conducted Web
survey should give us even a better idea
of the nature of our visitors, what they
want, and how to reach them. This is a
program that particularly relies on the
support of our individual donors. We
appreciate what you have done to help
build this award-winning site.

Next, IEEE Sections and other organiza-
tional units continue to increase their
interest in the IEEE Milestones Program.
Besides the three nominations recently

approved, four more are under considera-
tion by the IEEE History Committee, and
countless proposals are in the pipeline
from every Region and in every imagina-
ble technical area.

One of those recently approved
Milestones—the Fleming Valve—will be
dedicated in conjunction with our confer-
ence on the history of electronics [see
page 2]. The overwhelming
response to our call for papers
shows the important and
unique role that the IEEE
History Center plays in bring-
ing together engineers, social
scientists, hobbyists, and oth-
ers to explore issues in the his-
tory of IEEE technologies.

® . Finally, 2004 presents opportu-
nities for the History Center to
shine in another arena in
which we uniquely serve the
cause of researching, preserv-
ing, and promoting electrical,
electronic and computer history—our
ability to partner with more narrowly
focused organizations. Regular followers
of our programs will remember when we
aided the National Academy of
Engineering in their millennial project to
recognize the greatest engineering
achievements of the 20th century. The
resulting Website garnered a great deal of
attention for engineering and for the IEEE
History Center. Now, that project has
resulted in a beautiful coffee-table book
that should reach even more people [see
page 71.

(continued on page 2)
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| Statlc fI‘Om the DlreCtOI' (continued from page 1)

This year will be the 100th anniversary of
Eta Kappa Nu, and the 30th anniversary of
the Marconi Fellows Foundation at
Columbia University.

We will be working with each of these
organizations to help them commemorate
their milestone, with Eta Kappa Nu under
a grant from the IEEE Foundation, and
with the Marconi Foundation with a grant
from itself. These partnerships enable us to
leverage our expertise with the resources of

other institutions to further public aware-
ness of, and appreciation for, the role of the
engineer. At the same time it will help
those institutions build their constituencies,
and help the History Center enhance our
own resources, such as our important oral
history collection.

So, once again, thank you for your continu-
ing support and be sure to continue to fol-
low our activities through the newsletter
and on our Website.

| IEEE History of Electronics Conference at Bletchley Park

As reported more fully in the last newsletter, the IEEE History Center and the
IEEE History Committee are organizing a conference on the history of electronics
to be held this summer in Bletchley Park, England from Monday 28 June through
Wednesday 30 June. The conference will be held in the Victorian mansion that
was the center of British codebreaking efforts during World War II. Also on the
park-like grounds are buildings from that time containing historical exhibits
including a reconstructed Colossus computer.

The IEEE conference on the history of electronics is part of the celebration of the
centennial of John Ambrose Fleming's diode electron tube, the first of the radio
tubes. Following the IEEE conference there will be a conference on Fleming at
University College, London and the annual history conference of the British
Institute of Electrical Engineers, both held in London. Information is available at
www.ieee.org/organizations/history_center/Che2004/index.html.

| Mystery Photograph Challenge #14

tell us.

The IEEE History Center maintains a photographic
archive of more than 3,700 images. From time to time
images are donated without any identification. Can
you help identify this photograph? We are interested
in any details such as type of equipment, approxi-
mate dates, manufacturer, how and where used, and
anything else of historical interest you would like to

The IEEE History Center has a webpage that features

the mystery photograph challenge. You may email
us your answer at history@ieee.org, or you can fill out an on-line form.
www.ieee.org/organizations/history_center/mystery_photo.html

THE IEEE HISTORY CENTER NEWSLETTER ADVERTISING RATES

The newsletter of the IEEE History Center is published three times per annum with a circulation of 10,700 of
whom approximately 7,100 are US residents and 3,600 are non-US. The newsletter 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.

Quarter Page
Half Page
Full Page

Cost Per Issue

$150
$200
$250

Please submit camera-ready copy via mail or email attachment to 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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| Dolgeville Mills

Located a short distance to the north of Little
Falls, NY, the Dolgeville Mills complex is a fas-
cinating piece of 19th-century industrial histo-
ry and, in particular, of electrical engineering
history. In 1879, the owner of the mill, Alfred
Dolge, installed a 600hp water turbine to
power the machinery in his felt works. In
1881, he had the Edison Electric Light
Company install a dynamo to provide electric Dolgeville Mills Switchboard, circa 1910,
lighting in the plant. This makes the copyright Dolgeville Mills
Dolgeville Mills hydroelectric installation one
of the earliest hydroelectric plants. The electric
light represented an advance because it
allowed the factory to run 24 hours a day, as
well as being safer around flammable cloth
than oil or gas lights. A Westinghouse alter-
nating current generator was installed in 1908,
and it is still in service and generating power
as part of Niagara Mohawk’s grid.

D eew WO

The factory itself, a handsome limestone build-

Dolgeville Mills Alternator, copyright y T
ing, was erected in 1886, and has been convert- Dolgeville Mills miles from St. Catharines, and
ed to shops. For more information, see the e e
. . . Company to supply power to
website at: www.dolgevillemill.com Hamilton, a distance of 35 miles.
It draws water from Lake Erie
| Surf Clty through the Welland Canal, with

a storage reservoir in Lake
Gibson. Seven steel penstocks
are supported on the hillside by
) ) concrete piers. The direct-con-
10Wlng sites: nected, turbo-generator units are

. , . . . . mounted horizontally on a grav-
National Women'’s Hall of Fame - The web site provides short biographies of ol foundation. The tail-water is

women in all walks of life, from (a few) engineers to entertainment. One biogra- carried downstream in Twelve
phy worth noting is that of Beatrice Hicks, who earned degrees in chemical engi- Mile Creek to Lake Ontario at
neering, electrical engineering and physics. She was the first woman engineer o salhovgie, IUhs lised o 260

employed by Western Electric Company. We hope that they add more engineers! iii;rf‘l:s {?gg_ﬁ;gzzi;p;a;:n

www.greatwomen.org August 1898; two 3,000-hp units
were added in 1900; the plant
was completed in 1912 with a

March is Women'’s History Month; learn more about some fascinating engineers at the fol-

Center for Women and Information Technology, located at the University of

Maryland, Baltimore County (UMBC) has a mission to encourage more women total output of 44,600 kVA at 66
and girls to study computer science and/or information systems and to pursue 2/3 cycles. It supplied power to
careers in IT. The web site provides resources for women and girls, including how Wzl o gisoeiel] yoms Delons
. . . S . . Niagara power reached Toronto.
to get started in the IT field, financial aid, and even career change information. . X
oo In 1930 it was bought by Ontario
www.umbc.edu/cwit/index.html Hydro and converted to 60

cycles. This is the oldest Niagara

Introduce a Girl to Engineering Day is promoted by NATIONAL ENGINEERS ikt L e,

WEEK on an annual basis. IEEE is the lead institution in 2004. The E-Week web
site offers many resources, especially for girls who might be interested in engineer- The Milestone dedication cere-
ing. Help educate the students about what engineers really do, and how they make mony has been scheduled for 2

. . . May 2004
a difference in society. www.eweek.org (continued on page 4)
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atom. The large bodies of urani-
um ore found in the 1950s were
unknown then, and, since urani-
um was in very short supply, it
was decided that the first power
reactor would attempt to prove
the theory of fuel breeding.

EBR-I construction began in late
1949 at the National Reactor
Testing Station in Idaho, USA,
now called the Idaho National
Engineering and Environmental
Laboratory. Early in 1951, a few
months before the EBR-I build-
ing was completed, nine staff
members from the Atomic
Energy

(continued on page 5)
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| Movie Studio Consults History Center

As one of its services, the IEEE History
Center answers reference requests from
scholars, researchers, government poli-
cy-makers, the news media, and the
general public. An interesting refer-
ence request this year came from a
movie studio preparing a feature film
starring Russell Crowe ("A Beautiful
Mind," "Master and Commander") and
seeking information about the equip-
ment and procedure used for connec-
tion and metering of electrical service
in Newark NJ in the 1920s. The film,

"Cinderella Man," is the story of a
boxer, Jim Braddock whose career
spanned the 1920-30s. In the film there
is a period when Braddock cannot box
because of an injury and struggles to
support his family doing manual labor.
In one scene (in winter) Mrs. Braddock
watches helplessly as the utility serv-
iceman disconnects their electrical serv-
ice because the bill has not been paid
for several months.

For past examples of electrical engi-
neering in the movies, see page 5.

| The $27.00 Microwave Oven

Looking over the advertisements, I see a
microwave oven for sale for $27.00. This
is almost unbelievable.

When I arrived at Amana engineering in
July 1968, Amana was building 40 ovens
a day and soon would be starting a new
production line that had unlimited pro-
duction capability. The magnetron for
generating the microwave energy was
costing more than 20% of the price of the
oven and was not truly a mass-produced
item. It used a very large coil of copper
wire for the magnetic field. Again it was
very expensive. Measuring energy leak-
ing from the door seal was very crudely
done. The instrument was really
designed for measurement of energy
from microwave antennas such as radar
or communication antennas. The oven
was made of steel with a painted outer
cabinet and a stainless steel inner oven
cavity into which the microwave energy
would enter. There was no metal stirrer
for moving the energy around the oven
to improve the heating of food nor was
there a turntable for rotating the food
(these had not been thought of at the
time).

There were many production line rejects.
The reasons varied. We had ovens of
several other manufacturers. Their door

Guest column contributed by Arnold M. Bucksbaum, SM

seals used a variety of different ways to
reduce microwave door leakage. One
used a metal braid gasket around the
door. It would work for a while until it
got dirty. Then, the energy would cause
it to burn. The Amana system used a
quarterwave choke. Theoretically, when
properly positioned in the oven door, the
choke was to present a zero impedance to
the oven. Equivalently no energy could
leak from the oven. But in the early days
each oven was somewhat different and
the leakage was not consistent from oven
to oven. Practical dimensions were
found and the result was a truly working
choke tuned to the microwave oven fre-
quency. This is similar to tuning in a
radio station. When on-frequency, the
station is very clearly received. With the
microwave oven when the choke is
tuned, energy leakage is suppressed.

My work on the door circuit took consid-
erable time, testing, and experimental
setups over the years. There is satisfac-
tion when the job is done, when the
design goes through production without
problems, and when the public accepts
the product as useful. The $27
microwave oven, who would have
believed it a few years ago? It is very
amazing that every oven uses the same
door suppressing circuit.
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| Refrigerators

In the United States in the last decades of the 19th century it became increasingly
common for a house to contain an icebox, which kept food cool using ice delivered
by the iceman. The ice came from the town's ice plant, produced by a large
mechanical refrigerator. Such machines, powered by steam engines, were not
practical on a small scale. But in the first decades of the 20th century the develop-
ment of reliable, small electric motors made a home refrigerator practical. Movies
depict this change from the icebox to the refrigerator, as well as the later evolution
of the home refrigerator.

The movie "Meet Me in St. Louis" (1944), which takes place in 1903 and 1904,
shows an iceman making deliveries with his horse-drawn cart. In the movie "Two
Bits" (1995), set in South Philadelphia in 1933, we are reminded of one of the dis-
advantages of iceboxes when a boy steps in the water that has overflowed from
one. (Refrigerators can drip, too, of course, and this is commented on in
"Strawberry and Chocolate" (1993), which takes place in 1979.) Even though
refrigerators became common in the 1930s,
many families were still using iceboxes in the
1950s, as we see in the Alfred Hitchcock classic
"Rear Window" (1954).

One of the first home refrigerators to sell in
large numbers was the Kelvinator, introduced in
1918. Much more successful was the General
Electric Monitor Top (so-called because the top
recalled the Civil-War ironclad gunship), which
GE began mass-producing in 1926. Its distinc-
tive appearance makes it easy to spot in old
movies, such as the 1936 "My Man Godfrey",
which shows a double-door Monitor Top in a
rich man's apartment.

ed in a reactor than was con-
sumed during the operation.
Early in 1953, laboratory analysis
showed that EBR-I was creating
one new atom of nuclear fuel for
each atom it burned. (Source:
Idaho National Engineering and
Environmental Laboratory)

Refrigerators sometimes play unusual roles in
movies. In the 1967 thriller "Wait Until Dark" a
blind woman smashes all the lights in an apart-
ment, but forgets about the refrigerator light; the
killer props the refrigerator door open in order
to use the light. In the Warren Beatty movie
"Shampoo" (1975), a refrigerator opens and by
its light reveals the identity of two people making love. A refrigerator serves as a
portal for supernatural beings in "Ghostbusters" (1984), and in "Hannibal" (2001)
Dr. Lecter closes a refrigerator door on Agent Starling's hair and then breaks the
door handle off, so that she cannot pursue him.

The milestone dedication cere-
mony has been scheduled for 4

June 2004.
(continued on page 6)

A refrigerator can reveal something about a person's character. For example, in

"Empire of the Sun" (1987) a child of a wealthy family leaves a refrigerator door

open, letting it be closed by a servant, and in "Naked Gun" (1988) we see rotten

food in Frank Drebbin's refrigerator. In a seedy apartment in the early Woody

Allen movie "Take the Money and Run" (1969) a refrigerator serves as a closet.

And an unwise use of the appliance is shown in "Beverly Hills Cop" (1984), where

a man, in order to keep cool, sits in front of a refrigerator with the door open.

As always, we would be grateful for reports from readers of other interesting cine-

matic depictions of refrigerators. You may contact us at history@ieee.org.
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ation of ra aves, a
essentially the birth of radio fre-
quency "valve" (tube) technolo-
gy. For a number of decades,
vacuum devices emanating from
this invention by Fleming
proved to be the main compo-
nent of a huge array of electronic
devices. Not until the early 60s,
with the mass production of
semiconductor components, was
the vacuum tube superseded.
However, for many specialist
applications in fields from high-
fidelity audio to microwave gen-
eration, devices whose origins
can be clearly traced to
Fleming’s experiments in 1904,
are still vital.

The milestone dedication cere-
mony is expected to take place in
June 2004.

For more information contact:
IEEE History Center

+1 732 932 1066
history@ieee.org
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ABRAMSON, ALBERT, The History of
Television, 1880-1941, McFarland &
Company, Jefferson, North Carolina,
1987. The History of Television, 1942-
2000, McFarland & Company, Jefferson,
North Carolina, 2003.

The  History  of
Television, 1942-2000
is the long-awaited
sequel to Abramson’s
previous book, The
History of Television,
1880-1H41 (McFarland
& Company, 1987).
Because the first
volume has been
reprinted to corre-
spond with the
release of the sec-
ond, and because the first volume pre-
dates the beginning of this newsletter
series, this review will treat the two vol-
umes together. As Abramson himself
wrote in the introduction to the new vol-
ume, the two volumes were conceived of
and researched as one work. Abramson
died at age 81 in December 2003, just
after the publication of this, his life’s
work.

The History of
Televisiom, B0 o 1941

BEh i s s

e i 4 s, . Pl

Abramson, a retired CBS television engi-
neer himself, is the author of two other
works on television history, Electronic
Motion Pictures: A History of the Television
Camera (University of California Press,
1955), and Zworykin: Pioneer of Television
(University of Illinois Press, 1995). In
preparing the two volumes under
review here, Abramson set out to do
nothing less than to lay out the definitive
technological history of television from
its earliest origins to the modern day. He
by and large succeeded. In the future,
anyone with any interest in television
history will start with these volumes.

Abramson gives only cursory attention
to the content of television broadcasts
and political environment in which it
flourished, although he addresses these
issues when it was relevant to his techni-
cal story. Cultural or political historians

will want to turn here to understand the
technical context and limitations of tele-
vision as an evolving medium of mass
communication. Abramson had a par-
ticular knack for explaining complex
technology in a straightforward manner.

Both volumes are plainly produced. The
second volume,
with its larger
size and two-
column format,
is easier on the
eyes. Both vol- i Amma
umes are also i
profusely illus-
trated (the sec-
ond even more
than the first),
but the black-
and-white photo-
graphs are often
of poor quality.
Abramson acknowledged this in his
introduction to the second volume, and
explained that, owing to the constant
business reorganization of the industry
and the destruction of corporate
archives (a problem for all historians of
high technology!), in many cases better
photographs were not available. He
consciously decided that, for his type of
history, poor photographs were better
than none at all.

The History
of Television,
159442 to 2000

With or without the photographs, both
volumes contain a wealth of data that
will make them invaluable for years to
come.

Both volumes are available from
McFarland & Company, Inc., Box 611,
Jefferson, NC, 28640 USA. 1st Volume:
$55.00, ISBN 0-89950-284-9, 368pp., 50
photographs and illustrations, glossary,
bibliography, index; 2nd Volume:
$75.00, ISBN 0-7864-1220-8, 319pp., 364
photographs, notes, bibliography, index.
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CRAGON, HARVEY G., From Fish to Colossus: How
the German Lorenz Cipher Was Broken at Bletchley
Park, Cragon Books, Dallas, TX, USA, 2003

The Lorenz cipher was the high level cipher used by the
German army command for a higher volume of point-
to-point communications than Enigma machines could
handle. The Lorenz machines accommodated teleprint-
ers; they also used an additive cipher which made their
messages harder to break than Enigma’s. To break the
Lorenz ciphers, the British codebreakers required new
and faster machines to handle the statistical analysis
necessary to recover the wheel and pin settings. From
Fish to Colossus describes the development of the many
machines built to assist the codebreakers: "Heath
Robinson," "Tunny," "Dragon" (so-named from the
chomping sounds it made), "Proteus," "Aquarius," "Mrs.
Miles," and "Colossus." Readers who are interested in
engineering will find the many photographs and
schematics fascinating, while readers who are curious
about the mathematics which underly cryptology will
find Cragon’s explanations of key lengths, character dis-
tribution, superimposition in depth, and double delta
wheel settings intriguing and understandable. The material
is detailed; this is the nitty-gritty of the machinery and
the intellectual quest which led to it.

Colonel Tiltman’s breakthrough into the 30 August 1941
messages is given the space it deserves, as is the way the
breakthrough allowed him to make certain assumptions
about the Lorenz machine enciphering them, eventually
allowing for the reverse-engineering of the "Tunny"
machine, which was a functioning analog of the Lorenz
machine, operational by April 1942.

From Fish to Colossus is excellent for the reader who
wants to understand the details of the tasks which went
on at Bletchley Park and Dollis Hill, and the tremendous
intellectual achievement they represent.

Available from Cragon Books, 8600 Skyline Dr. #1102,
Dallas, TX, paper, ISBN 0-9743045-0-6, xii + 146 pp.,
illus., refs., index.

MAGOUN ALEXANDER B., David Sarnoff Research
Center: RCA Labs to Sarnoff Corporation, Arcadia
Publishing, 2003

This publication is a delightful pictorial history of the
heart of the Radio Corporation of America (RCA): its
dedicated laboratories in Princeton, NJ. The book chron-
icles the construction and development of the labs from

1941 to 2002. It contains more than 200 vintage photo-
graphs of some of the exceptional engineers and their
accomplishments including, for example, James Hillier,
Harry Olson, Jan Rajchman and George Heilmeier. Each
photograph is accompanied by a description of the indi-
vidual or technology, short and concise. Magoun begins
each of five chapters with introductory paragraphs
describing the changing context for innovations covered
in that time. The book also shows the social life of the
lab, including company picnics, bowling leagues and
canoeing, bringing a human side to research and devel-
opment. The David Sarnoff Library maintains a collec-
tion of over 25,000 photographs, and Magoun has select-
ed the very best to illustrate his book. Each is a comple-
mentary image of some of the innovations from the
Labs, including color television, transistors, digital
memory, LCDs, medical electronics and digital video.
The author is the executive director of the David Sarnoff
Library.

Available from Arcadia Publishing,
www.arcadiapublishing.com, $19.99, ISBN: 0-7385-
1331-0, 128 pp., illust.

National Academy of Engineering Publishes A Century
of Engineering (with help
from the IEEE History
Center)

The National Academy of
Engineering has just released
A Century of Engineering: Twenty
Engineering Achievements That
Transformed Our Lives. The book
reflects "...on the tremendous
ingenuity and invention that
marked the previous hundred
years." Twelve of the 20
achievements are specifically
electrical technologies, and the remaining eight fields
draw heavily on electrical technologies. The IEEE
History Center assisted the NAE by reviewing the chap-
ters for historical accuracy, compiling timelines to
accompany each chapter, and supplying some of the
images used in the book.

TweaTy [agimngrag dchl
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Available from National Academies Press, 8700 Spectrum
Drive, Landover, MD 20785, www.nap.edu, $45.00, hard-
cover, ISBN 0-309-8908-5, vii + 248 pp., illus., refs., index.
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Charles W. Cooper

Jonathan Coopersmith

Fernando J. Corbato, Ph.D.

Lloyd P. Cornell, Jr.
Douglas E. Criner
Lyell C. Dawes, Jr.
Jean Marie R. Dilhac
Robert F. Duston
Jean M. Eason
Cheryl A. Ebel
Michael P. Egerton
Richard H. Engelmann
William J. Euske
James R. Fancher

Albert B. Faris

Miles Ferris

Mark A. Fleming
Enoch D. Frankhouser
Frank A. Furfari
Ralph S. Gens
Michael J. Gill
Clinton R. Gilliland
Raymond R. Glenn
Aloys A. Godar
Samuel Goldfarb
Lynn M. Gordon

F. Cecil Grace
Willard S. Grant
Michael M. Green, Ph.D.
Jerrier A. Haddad
George G. Harman, Jr.
Charles E. Hartman
Kenneth D. Hendrix, P.E.
James Hillier
Katsuhiko Hirai
Mark A. Hopkins
Malcolm D. Horton
James D. Huddleston, III
Makoto Ihara

Yasuo Ishii

Charles B. Izard
Amos E. Joel, Jr.

Eric L. Johnson

Jerry L. Johnson

A. H. Jones, Esq.

Jens J. Jonsson
Kenneth S. Julien
Stephen J. Kahne
Jonathan M. Katz
Walter R. Keevil
Shewell D. Keim
William R. Kelley
Myoung S. Ko

Misao Kobayashi
John M. Kopper
Arden K. Kossuth
Tod S. Kovara
Alexander S. Krauska
Kelly J. Krick

Luther W. Kurtz, Jr.
Michael ]. Lastella
Jay W. Lathrop
Gregory S. Leach
Seong-Hee Lee

Peter A Lewis, PE

J. G. Llaurado

Chris A. Mack
Howard A. Maddox
Thomas E. Mancino
John E. Martin
Samuel H. Maslak, Ph.D.
Joseph E. Mayes, Jr.
Frank L. McConnell
Troy L. McDavid
Robert W. McKnight
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Hugh McLachlan
George E. Merrill
Marlin H. Mickle
David Middleton
Shoichi Miyashiro
Steven C. Moss
H. Deon Murphy
Alan G. Murray
Hideo Nakano
Shoichi Nakayama
James W. Nilsson
Hiroyoshi O'Hara
Katsuhiko Ohsaki
Albertus Oosenbrug
Carmine N. Pagano
Joseph M. Paul, Jr.
Roland Plottel
Carlos Pomalaza, Ph.D.
William R. Pond
C. Spencer Powell
Robert M. Powell
Allan Powers
Robert L. Pritchard
Dale Reagan
Chester T. Rice
Robert N. Riley Fund of the
Baltimore Community
Foundation
Roland W. Roberts
Robert Eric Russell
John F. Sanford
Robert D. Sansom, Ph.D.
Tomoya Sato
Edward H. Scharres
Paul J. Schwanenflugel
Richard D. Schwartz
Stephen S. Selkirk
Dong-Sam Shin
Lee A. Shombert, Ph.D.
Richard Silberstein
Kenneth A. Skrivseth
Louis M. Small
Chester L. Smith
Lanny L. Smith
Walter J. Smith
Thomas G. Spargo
Peter W. Staecker
Thomas O. Stanfield
Gordon E. Stewart
Robert A. Stratbucker
Shiro Suzuki
Donald E. Tesko
Daniel D. Thompson
Homer V. Thompson
Jonathan H. Thorn
E. Douglas Traster
Jose F. Valdez C.
Arthur Van Gelder
George C. Verghese
Werner K. Volkmann
Paul S. Vydareny

* Deceased

Christian Walker

Richard P. Waltermeyer, Jr.
Bruce D. Wedlock
Theodore Wildi

Ernest E. Witschi

Craig A. Woodworth

Xcel Energy Foundation

Friends

Einar A. Aagaard
Jules Aarons

O. R. Abernathy
Stephen F. Adam, Ph.D.
Eldon V. Adams

Dr. George B. Adams, III
George P. Adams
Robert M. Adams
Kirkwood E. Adderley
Robert Adler

Marton M. Aguado
Syed F. Ahmed

G. M. Alatas
Alessandro Q. Alberigi
Donald R. Albright
Mark Alexander
Robert K. Alexander
William A. Alfano, Jr.
John R. Alger

Donald P. Allan
Leland J. Allen

Merrill B. Allen
Robert W. Allington
H. Louis Althaus
Donald A. Altmos
John B. Anderson
John M. Anderson
Lawrence K. Anderson
O. E. E. Anderson
Ross C. Anderson

Roy E. Anderson
Warren R. Anderson
Howard W. Andrews
Anonymous (3)

Gary A. Anwyl
Charles J. Apolenis
Fumio Arakawa
Mituhiko Araki

John Arasim, Jr.
Francisco A. Arce
Curtis J. Ardourel
Luis A. Arenas Vega
Wolfgang O. Arnold
A. Donald Arsem

A. Wayne Ashley
James R. Atkinson
John G. Atwood
Edgar J. Austin

Robert J. Averill
William E. Babcock
Anthony E. Bacevice, Jr.
William C. Bachtel

Ronald R. Badamo
Shiv K. Balakrishnan
Fred Ballard

Milton E. Ballard
Glenn C. Bandy
David L. Barber
Robert A. Barden
Jabus Barker
Richard A. Barker
Mr. Henry R. Barracano
Jesus J. Bartolome
William Batalis
Bradford Bates

W. Baumann

H. W. Baumans
Arthur E. Baumgart
Richard A. Baumgartner
Paul E. Beavers
Francis X. Beck, Jr.
James C. Beck
Orlien N. Becker
William R. Beckman
Benton Bejach
Michael Belhazy
Warren G. Bender
Giovanni Benedetti
Jack L. Bennett

Tanj Bennett

Carl A. Bergard
Authur R. Bergen
Layton A. Bergen
Luc Berger
Theodore Bernstein
Frederick C. Berry
Sidney Bertram

Lee H. Bettenhausen
John D. Bingley
Thomas J. Birnbaum
Lloyd I. Biscomb, Jr.
Keith Bisset, Ph.D.
Gene E. Blakenship, PE
Allan L. Blanchard
Martin C. Blyseth
John A. Board, Jr.
Neal A. Bodin
Donald M. Bolle
Tom C. Bonsett
Richard C. Booton, Jr.
Ulrich Borkenhagen
Richard L. Borst
Dietrich R. Bosse

Charles W. Bostian, Ph.D.

J. R. Bounds

Frederic A. Bourne
Raymond T. Boute, Ph.D.
M. W. Bouwensch

James R. Bowen, PE
Richard P. Bowen

H. R. Boyce

Marshall K. Brandon
David W. Braudaway

Gunther E. Brauning
William D. Breingan
Donald R. Brennan
Alejandro Briano

Jose M. Brito

James E. Brittain

M. N. Brodie

Ralph W. Bromley
William T. Brophy
Alex T. Brown

Bruce C. Brown

J. Reese Brown, Jr.
John S. Brown

Victor ].G Brown
Wyatt Brown Jr.

J. Stephen Brugler
Robert G. Bryson
Douglas L. Buchanan
William Buchman
Arnold M. Bucksbaum
Richard S. Bucy

J. S. Burns

Richard W. Burns
Colin H. Busby
Stephen F. Bushman
Eric Cachin

James T. Cain, Ph.D.
Edwin T. Calkin
Edgar H. Callaway, Jr.
Alexandre R. Caminha
Richard A. Campbell
Thomas A. Campbell
William W. Campbell, Jr.
Frank J. Campisano
Ronald R. Capan
Barney L. Capehart, Ph.D.
David C. Carbonari
Herbert R. Carleton
Gene S. Carlson
John W. Carson
Philip S. Carter, Jr.
Steven M. Carter
Joseph Caschera
Daniel K. Case
Gilbert S. Case
Francis X. Casey
Frank L. Cash
David C. Casler
Paul Casowitz
Ralph Casper
James P. Cassidy
Melvin E. Cassidy
Stephen R. Catto
Lubomir Cergel
Yehuda M. Cern
Ramon P. Chambers
John C. Champeny
Britton Chance
Harry F. Chapell
O. B. Charlton
Chao-Rong Chen
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James E. Galloway, USN(ret)

Wee-Ling Chern
Kon Chung Choi
Russell B. Chorpenning
Svend Christensen
Donald Christiansen
Michael J. Chu
William R. Chynoweth
Micheal K. Ciraula
Lewis T. Claiborne
John R. Clark
Richard L. Clarke
Stanley M. Clasen
Richard H. Clawson
John C. Clegg
Harold F. Cobin
Earl T. Cohen
Edmund U. Cohler
Edwin R. Cole
Charles H. Coleman
James Colker
Harley L. Collins
James C. Collins
Robert J. Collins
John W. Coltman
Byron J. Comingore
John T. Compton
Delbert Conger

Kenneth A. Connor, Ph.D.
Esther M. Conwell Rothberg, Ph.D.

Gordon Cooper
William L. Corcoran
Alfred E. Corduan
Wells M. Corliss
Sergio D. Cova
Edward J. Coyne
John P. Craig

O. M. Cromer
Harry M. Cronson
Michael J. Cullen
William E. Currie
Ced G. Currin

Paul G. Cushman
Ellicott C. Cutler, Jr.
Ed C. Cwiklo

K. P. Dabke

G. Conrad Dalman
George F. Dalrymple
Alberto Dams

Bijoy Das

James R. Davey
Jonathan B. David
John R. Davies
Charles M. Davis
Edsel H. Davis

Eric M. Davis
Donald L. Dawes
Douglas C. Dawson
Juan Daycard
Donald R. Daykin
Felicio L. De Franca
John J. De Franco

THE STATE UNIVERSITY OF NEW JERSEY

Thomas M. Deboni
Robert M. Deiters
Hampton M. Dejarnette
Chris L. Demarco, Ph.D.
S. Demet

Jack B. Dennis

Carlos Desousa
Russell G. Dewitt
Joselyn C. Dibai
Clement L. Dickey
Jack L. Dicks

Stanley R. Dickstein
Caleb H. Didriksen, Jr.
Manfred W. Dietrich
Robert W. Dietrich
Bryan J. Dietz

John J. Dietz

Rick Dill

Hans G. Dill

Robin A. Dillard
Willis E. Dobbins
William H. Dodson
Kenneth K. Dols

Kevin D. Donahue, Ph.D.

Brian E. Doolin
Julius Dorfman

G. Dorizas

Paul E. Dorvel
Nicholas J. Doto
Arwin A. Dougal
Joseph F. Douglas
James B. Dowling
Thomas P. Dowling
Morton H. Drazen
Peter G. Drexel
James T. Duane
John H. Dubois, IIT
Robert S. Duggan, Jr.
Harry B. Dulmage
Egons K. Dunens

J. R. Dunki-Jacobs
Merle E. Dunlap
Dominic F. Dunlop
Irvin D. Dunmire, Ph.D.
Lyle A. Dunstan
George K. Durfey
W. Dutfield

Dimitri A. Dutoff
Larry Dwon

Lester D. Earnest

F. Neal Eddy
Murray Eden
Charles W. Eichhorn

Thomas H. Einstein, Ph.D.

Charles H. Elbert
Robert D. Elbourn
James C. Elder
William J. Ellenberger
Rutherford L. Ellis, Jr.
Dale L. Embry
Richard F. Evans

* Deceased

Robert R. Everett

ExxonMobil Foundation, Inc.

Paul F. Fago
Gilles Falquet
John E. Farley

Ghaffar Farman-Farmaian

William B. Farmer
Hansford W. Farris
Lyle D. Feisel, Ph.D.
Joseph Feitler
Warren A. Felt
Robert E. Fenton
Diego H. Feresin
Paul M. Ferguson
Roosevelt C. Ferreira
Donald A. Ferrett
Melvin D. Field
Marvin Fields, PE

Raymond D. Findlay, Ph.D.

David M. Findling
Anselmo Fini
Leonard W. Finnell
Patrick J. Finnigan
Oscar J. Fiorito
Dennis M. Fischette
David L. Fisher
Arthur O. Fitzner
William O. Fleckenstein
Daniel J. Fleming
Read T. Fleming
Ewan W. Fletcher
Martin E. Fletcher
Carl Flick

John R. Flick
Wayne J. Flickinger
John D. Fogarty

Art Fong

Charles A. Fowler
Conrad ]J. Fowler
San H. Fowler, Jr.
George S. Franke
Gene F. Franklin
Jurgen H. Franz
E.]. Frazer

Thomas H. Freeman
Johann B. Freymodsson
Gerald G. Frick
Walter C. Frick, Jr.
E. M. Friedl

Donald C. Friedmann
Stephen H. Frishauf
Frederick H. Fuchs
Francisco Fuertes
Toshio Fujii

Osamu Fujiwara
Tadashi Fukao
Robert J. Fulmer
Jonathan W. Fulton
Steven A. Gabriel
Roy A. Gallic

Sidney K. Gally
Delia A. Garcia
Ramiro Garcia Sosa
Thomas E. Gardner
Kenton Garoff
Thomas F. Garrity
W. Laurence Garvie
Emilio C. Gatti
Carl C. Gebhardt
Edward Gee

Adolf J. Giger
Elmer G. Gilbert
Bruce Gilchrist
Ralph E. Gill, Jr.
Edmond S. Gillespie
Grace E. Giras

Leo F. Goeller, Jr.
Daniel F. Goessling
John A. Goetz, Jr.

S. Harold Gold

M. Goldberg
Arthur Goldsmith
Keith W. Golke
Charles A. Good
David E. Good
Philip D. Goodman
James F. Goodrich

Robert W. Goodrich, Ph.D.

Kenneth R. Goodwin, Jr.
Robert L. Goodwin
George E. Gorker
Richard J. Gorzegno
George E. Gourrich, M.D.
Anders Granhall
Fred L. Granville
Robert M. Gray, Ph.D.
Steven M. Greenberg
Marshall Greenspan
Sidney Greenwald
Leonard D. Greer
Walter W. Griffin
Charles E. Griffith
Leonard L. Grigsby
Thomas N. Grigsby
Francis J. Grill
Mogens P. Gronlund*
Morris Grossman
Francis B. Grosz, Jr.
John J. Guarrera
James L. Guilbeau
Bernard S. Gurman
Lynn G. Guthrie
Klaus Haase

Kohei Habara
William S. Haddock, Jr.
Frederick L. Hafer
Tom L. Hagen
Marion Hagler
George H. Hagn
Arthur D. Hall, III
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Henry P. Hall
George H. Hallnor
Guy S. Halter
Masanao Hamai
R. T. Hanger

C. W. Hargens
Rajgopal Harnoor
John A. Harr
Edgar D. Harras
David J. Harriman
James S. Harris
Laurie F. Harris
Lawson P. Harris

Jochen Hartmann, Ph.D.

Robert B. Harvey
Junko Hashimoto
Barry G. Haskell, Ph.D.
Susan Hassler

Roy A. Hastings
Hiroshi Hatafuku
Michael Haupt

J. Scott Hawker

Albert K. Hawkes
Clark M. Hay

Jeremiah F. Hayes, Ph.D.

Michael R. Hayes
James H. Haynes
Earl Hazan

Jeffrey C. Hecht
Andrew M. Hein
Donald N. Heirman
J. Thomas Heislein
David E. Hepburn
Luc M. Hermans
Eugene W. Herr

Dor H. Hesselgrave
Daryl T. Hester
Karlene Hewan-Lowe
Richard A. Hieber
Edward ]. Hilliard, Jr.
Frank Himmer

John R. Hines
Glenber L. Hinkle, PE
Tadamasa Hirai

John Hirner
Theodore W. Hissey, Jr.
Alan E. Hochhalter
David M. Hodgin, Jr.
George D. Hogan
David C. Hogg
Vincent R. Hohman
Jan Holl

Herbert H. Holland, Jr.
Donal K. Holway
Peter J. Holzer

Jack W. Homeyer
Martial A. Honnell
Toshio Hori

Steven C. Horii, M.D.
W. Henry Horne
Toshio Hosono

* Deceased

Alfred Hotvedt
Russell C. Houldin
Jack S. Howard

Robert C. Howard, Ph.D., PE

David S. Howarth, Ph.D.
Philip L. Hower
Joseph J. Howes
Mark W. Hrabe
Tien C. Hsia

Fang Hsu, Ph.D.
Richard Huber
Robert H. Huck
William J. Huck, Jr.
Ruggero P. Hulser
Harvey D. Hunkins
Yutaka Hunyu
Marcel Hupperich
Mark S. Hutchenreuther
Ernest L. Hyde
IBM Corporation
Koji Ibuki

Roy K. Idehara
Hiromasa Ikeda
Donald A. Ingels

J. James Ingram
Fumio Inumaru
Hirosei Inuzuka
Boyd P. Israelsen
Colin S. Ttaki
Fumitada Itakura
Katsuyoshi Ito
Henry F. Ivey
George T. Jacobi
George Jacobs

Ira Jacobs, Ph.D.
Sudhanshu K. Jain
Uwe Jansen

Mark W. Jarvis
William W. Jeffers
Hugh F. Jenkins
Arthur E. Johnson, Jr.
Clark E. Johnson, Jr.
Dean H. Johnson
Miles C. Johnson
Robert M. Johnson
Robert A. Johnson
David E. Johnston
George L. Johnston

Robert T. Johnston, Ph.D.

Alois Jokl

Alfred I. Jones
Curtis A. Jones
Edwin R. Jones
Edwin C. Jones, Jr.
George W. Jones
Jack E. Jones

Leon T. Jones
Merrill C. Jones
Edward J. Joscelyn
James W. Joyner
Sri Gadis Ranti Junus

Kenneth Kable

James F. Kaiser

G. C. Kalander

Ivan Kalastirsky
Adriaan J. Kampstra
Yasuhiro Kaneda
Ming Seng Kao
Leonard J. Kaplan
Robert Kapoun
Elmer F. Kaprielian
Karrol L. Karr

Frank S. Kasper

John G. Kassakian, Ph.D.
John W. Kasten
Hirokazu Kawabata
Charles R. Keagle
William J. Keery

H. Fred Kelley
Thomas B. Kelley
William E. Kelley
Bruce R. Kendall, Ph.D.
Peter D. Kennedy
Robert W. Kerney
James W. Kerr, Ph.D.
William J. Kerwin
Warren A. Kesselman
George W. Ketterling
E. Kimura

William C. King
Richard R. Kinsey
Lyle D. Kipp, Ph.D.
Peter Kirchhofer
Adam M. Kissiah, Jr.
Raymond A. Kjar
Philip J. Klass

Karl Kleine

Barry S. Kleinman
Brian W. Kline
Eugene A. Klingshirn
James C. Klouda
Marian J. Kloza
William H. Kmetz
Susumu Kobayashi
Richard F. Koch
Carmen Kocinski, Ph.D.
Yoichi Kodera

Alfred R. Koelle

Paul D. Koerber
Tosiro Koga
Harwood G. Kolsky
Eugene H. Kopp
Paul R. Korney
Adele M. Koss

Pierre C. Kotchop
Peter A. Kreider
Francis X. Krier
Frederic A. Kuhlemeier
Ben E. Kullerd
Wolfgang H. Kummer
Albert T. Kundig
Alexander J. Kunkle

Michael E. Kunsman
Arthur Kunst
Stuart Kuo

Jun-Ichi Kushibiki
Tetsuzo Kusuda
Hiroshi Kuwahara
Wong Kwok-Ho
Robert J. Landman
Robert M. Landsman
G. Gordon Lange
Frederick L. Langhoff, Jr.
Dr. Arvid G. Larson
Reuven Lask

James W. Laughlin
Virgil W. Lawson
William E. Leavitt
Irwin L. Lebow
Albert C. Lee
Choong W. Lee
Donald L. Leichtweis
Cecil C. Lencioni, Jr.
Harry K. Lesser, Jr.
Harry Letaw, Jr.
Walter A. Levy
Harry J. Lewenstein
Edwin R. Lewis, Ph.D.
Floyd V. Lewis

H. Lloyd Lewis
John G. Lewis

I-En Liao, Ph.D.
Robert K. Likuski
Hung C. Lin

Jens C. Lindof
William B. Lindsay
August J. Link
Clovis E. Linkous
Kenneth Lipman
Endel T. Lippmaa
Timothy R. Lister
C. A. Littlewood
John K. Livingstone
Neal E. Lockwood
J. L. C. Lof

Warren A. Lombard
Pierre A. Loncle
Maurice W. Long
Thomas P. Long
Stephen M. Lott
Adolph Lovoff

Karl G. Lovstrand
Milton J. Lowenstein
John L. Lowrance
James Loy

Steli P. Loznen
Ronald J. Lucas
Louis A. Luceri
James R. Lucid
Andrew Luk

Paul M. Lundquist
H. Douglas Lung
George E. Lyness
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Rob R. MacGregor
Slava C. Mach
Richard B. Mack
George H. MacMaster
Ronald H. MacPherson
Atsuya Maeda
Gregory A. Magin
Philip C. Magnusson
James P. Maguire
Christoph E. Mahle
William F. Mahn
Matthew V. Mahoney
William E. Maier
Andrew Malcolm
Sutham Malila

Alfred R. Mancini
John A. Mann

Linda S. Manning
Roger A. Mao

William C. Marchand
Donald E. Marcks
John Marczewski
Joseph A. Margevicius
Steven Markman, Ph.D.
John E. Marqullan
Francis C. Martin, Jr.
Wayne Martin

The Martin Family Trust
E. Masada

Albert E. Mason
Berna L. Massingill
Joseph W. Mathews
Iwao Matori

Shinya Matsufuji

Hideshi Matsumara, M.D.

George L. Matthaei
Tron McConnell
Gordon P. McCouch

J. Kevin McCoy

Art E. McDole

David McFadzean
Christopher S. McGahey
John L. McKelvie

Bert A. McLean

Frank J. Mcmullan
William McMurray
Donald W. McPheeters
Wayne H. McQuerry
H. E. Meadows

W. G. Mecklenbrauker
Victor A. Meeldijk
Earl E. Meese

Morton H. Mehr
Robert Meier

Al M. Meisel

Hipolito Menendez
Kees C. Metzger
Sidney Metzger
George W. Meyer
Joseph A. Meyer
Lothar E. Meyer

THE STATE UNIVERSITY OF NEW JERSEY

Robert H. Meyer
Raymond E. Micheletti
Thomas A. Midford
Norman L. Mikesell
Douglas L. Miller

G. L. Miller

Norman Miller, P.E. Aus-Ret.

William Miller, Ph.D.
Glenwood J. Mitchell
Dimitris K. Mitrakos
Jerry D. Moench
Richard J. Mohr

J. Roger Moody
Richard K. Moore
Gerry H. Morgan
Leonard W. Morgan
Dornis C. Morin, Jr.
Kenneth E. Mortenson
Raymond Moses
Ronald E. Moyer

A. V. A. Mueller

John W. Mueller

John F. Mueller
William M. Mueller
Jishnu Mukerji

Dr. James A. Mullen
Sherman N. Mullin
John P. Mulvey

Lloyd G. Mumford
Kendall H. Murakami
Tomomi Murakami
Hiroshi Murata

J. Muroga

William F. Murphy
Charles R. Murray
James B. Murray
William E. Murray
Yasuto Mushiake
Leonard T. Mygatt, III
J. H. Nadenau
Moon-Hyon Nam
Anthony P. Napikoski
Kenji Narita

Robert T. Nash
Nicolas Nazario
Raymond I. Nerenberg
Robert L. Nevin
Alvin C. Ng, Ph.D.
Saum Tet Ng

Clark Nichols
Edward Niemann, Jr.
Takahide Niimura
Motonao Niizuma

N. Joergen A. Nilsson
Albert A. Nims, Jr.

H. Nishihara

Toshio Nishikawa
Paul N. Nix

Ted Nolan

Andrew E. Nordloef
Robert B. Northrop

* Deceased

Robert B. Nourse
Donald W. Novotny
Edward H. Oakley
Timothy W. Oakley
Roy D. Odhner
John T. O'Donnell
Kuniomi Oguchi
Satoru Ohta
Yasumitsu Okabe
Masaji Okada

Seichi Okamura
Naohiko F. Okuma
Toru Okumura
Seymour Okwit
Michael D. Oliver
Melvin I. Olken
Robert J. O'Malley, Jr.
James E. O'Neil
Anne F. O'Neill
Morio Onoe

Morry Oppenheim
Angelo F. Orazio
Michael R. Osborne
Robert L. Osborne, Ph.D.
Peter Osvath

Karle S. Packard, Jr.
Gerald Page

Walter Pagels
Daniel R. Paige
Gary M. Palter
Frank R. Paolini

Dr. Joseph A. Paradiso
A. Ridgely Park
Edward C. Park, Jr.
Loyal C. Park
Renzo F. Parodi
Gerhard F. Paskusz, Ph.D.
Jay T. Patchell
Ralph R. Paul
Thomas J. Pavlik
David R. Payne
Don E. Peck

Joseph A. Pecon, Jr.
Christopher D. Pepe
Robert E. Perliss
George J. Peroni
Lloyd J. Perper
Robert G. Pessler
Geradino A. Pete
Wayne A. Peterson
R. T. Petruzzelli
Robert J. Pettersen
Bernard L. Peuto
James R. Pfafflin
Bernard L. Pfefer
Wayne Pfeiffer

J. Philips

Darcy E. Phillips, Jr.
Edward Vaughan Phillips
William E. Phillips, USAF (ret)
Victor J. Pietkiewicz

Brian Pinkerton
Jaime C. Plana
Daniel H. Plotnick
Dirk A. Plummer, TTEE
Philip R. Poling
Edwin C. Polke, Jr.
James H. Pomerene
Donald N. Pontsler
Ernst Popke
Vincenzo Positano
Neils R. Poulsen
Edward U. Powell
John H. Powers
Robert E. Pownall
Paul I. Pressel
James E. Pressey

J. Henry Primbsch
John B. Prince, Jr.
Bruce G. Prior

Keith Pritchard

Sam J. Procopion
Andreas Przadka
Walter P. Quintin, Jr.
Uzma K. Rahman
Delvan A. Ramey
Shrikant T. Ranade
Herbert E. Rauch
James C. Rautio
Gordon H. Raymond
Reginald A. Read, Jr.
Wallace S. Read
John M. Reddington
Henry J. Reed

Don D. Reeder

Earle B. Reese
Philip J. Reich
George E. Reiling
Paul F. Reimel
Alvin Reiner

Irving Reingold
Thomas Reinhold
Max L. Reuss
Robert L. Richards
Alexander L. Richardson
Marvin O. Richter
Herbert H. Rickert
Christopher O. Riddleberger
Charles Riedesel
Robert L. Riemer
Kent A. Ringo
Marlin P. Ristenbatt, Ph.D.
Curtis A. Ritchie
Peter A. Rizzi

John D. Robbins

J. Robert

Lloyd A. Robinson
Frank F. Robison, Jr.
Craig A. Rockenbauch
Joseph Rolfe
William E. Romans
Ram S. Ronen, Ph.D.
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Gary T. Rose
Dennis L. Ross
Hugh C. Ross
Michael D. Ross
Adprian S. Roth
Milton Rothstein
Rodney S. Rougelot
Charles A. Rousselet
James A. Rowson
Boris Rubinstein
Milton Ruderman
Robert W. Ruedisueli
Darcy E. Ruff
Guy H. Ruggles, Jr.
Anne Rumfelt
Randy J. Rumley
Peter A. Rusche
Edward A. Rutkowski
John F. Rutter
R. D. Ryan
William Ryan
Richard M. Ryde
Chandos A. Rypinski, Jr.
H. Ryser
Henry J. Saam
Roland J. Saam
John S. Saby
Gilbert F. Sacco
Herbert Kenneth Sacks, Ph.D.
J. Sada-Gamiz
Mary A. Sager
Thomas Y. Sakaguchi
Jalal T. Salihi
George E. Saltus
Stefano Salvatori
Alexander Samarin
Ruben Sanchez
James J. Sanders
Maria Del Rosario Sandoval
Gomez
John R. Sanford
G. G. Santaella
Ralph P. Santoro
Eugene W. Sard
Hajime Sasaki
Henry E. Sauer
William A. Savory
Ira N. Saxe
William A. Scanga
R. E. Scarbrough
George E. Schafer
Lee M. Schaff
Carolyn J. C. Schauble
Edmund J. Scherer
Harry Scheuer, Jr.
James V. Schimandle
Frank Schimmel
Frank E. Schink
Roland Schinzinger
Kurt Schlacher
Karl W. Schneider

* Deceased

Robert L. Schneider
Vernon A. Schneider
Howard W. Schoenduve
Lawrence C. Scholz
W. W. Schramm
Ronald B. Schroer
David J. Schultz
Mischa Schwartz, Ph.D.
Richard F. Schwartz
Hugh L. Scott
Norman R. Scott
David A. Seamans
Stephen A. Sebo
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| Using "Paper Profits" to Preserve IEEE History

By Karen Galuchie, IEEE Development Office

After three long, hard years of decline, many investors
are once again seeing their portfolios increase in value.
In the United States, investors have the option to avoid
capital gains tax and reduce their federal — and perhaps
state — income taxes by using the "paper profits" of
their appreciated marketable securities to support phil-
anthropic organizations, such as the IEEE History
Center. Quite often, investors find that by donating
appreciated marketable securities they are able to give
more than they ever thought possible.

Here is how it works. By donating appreciated mar-
ketable securities that you have held for at least one
year, you avoid the capital gains taxes on the "paper
profits" and are entitled to a charitable deduction for
the full fair value of the asset. You may use this deduc-
tion up to 30% of your adjusted gross income in the
year of the gift. You are allowed to carryover any
unused deduction to help reduce taxes in up to five
future tax years.

For example, Dr. Smith purchased 20 shares of XYZ
stock in 1988 for $500, this stock is now worth $2,000.
Instead of making his annual gift to the IEEE History
Center with cash, Dr. Smith decides to donate these 20
shares of stock. The IEEE History Center receives a gift
of $2,000 — the fair market value of the stock. Dr. Smith
avoids paying $225 capital gains taxes (15% capital
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gains tax on the $1,500 gain) and since he is in the 33%
bracket he saves $660 on his taxes. Thus the net cost to
Dr. Smith for this $2,000 charitable contribution is only
$1,115.

When thinking about using a marketable security to
support philanthropic activities, such as the IEEE
History Center, there are two general rules of caution.
If the security has decreased in value, it is normally bet-
ter from a tax perspective to sell the stock, take the cap-
ital loss on your tax return, and make a gift with the
cash proceeds. Also, appreciated securities that you
held for less than one year do not offer the best tax
advantages for charitable gift purposes, as the charita-
ble deduction must be based upon your cost basis, not
the fair market value.

If you are considering supporting the IEEE History
Center with a gift of marketable securities, please check
with your financial advisor to determine the best tax
advantages for you. To hold a confidential discussion of
giving opportunities to the IEEE History Center or
request the instructions for transferring marketable
securities to the IEEE Foundation, please contact the
IEEE Development Office by telephone at +1
732.562.3915 or by electronic mail at
k.galuchie@ieee.org. Remember marketable securities
include not only stocks and bonds, but shares in mutu-
al funds as well.
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| "I Speak the Phrase Electric"

As part of the IEEE History Center's work in examin-
ing technology and its influence on all fields of human
activity, the History Center newsletter from time to
time examines the influence of electrical engineering on
language, and not solely upon English. We want to
document EE’s effect on as many languages as we can,
and we invite readers to send us their favorite exam-
ples. Here are some of ours:

An early example of an electrical term used metaphori-
cally is 'dynamo’. The word itself, a shortening of
'dynamo-electric machine’, dates from about 1882 (and
the longer form seems to have been coined, in its
German form, by Werner Siemens in 1867). Just a
decade later, in 1892, the English author George
Meredith used 'dynamo’ metaphorically, writing of a
character's "whirring dynamo of a brain". In 1904 the
Irish critic Edward Dowden—extending the metaphor to
the output of the machine-wrote of a "stream of moral
electricity worked from a dynamo of the will". In 1918
John Galsworthy's Man of Property contained the
pleasant image of "the gentle beating of the dynamos of
memory". (Word lovers, we might add, are grateful to
'dynamo’ for giving us one of the best palindromes: "So
many dynamos!")

To be 'on the same wavelength'
(étre sur la méme longueur d'onde)
is another early metaphor. It shares
space in the vernacular with 'to be
on the same page'; it will be inter-
esting to see whether languages
retain both electronic and paper
'media’ metaphors.

'Hard-wired' has entered popular
speech in ways which often make
one wonder if the speakers truly
understand what it means. To
describe certain behaviors as hav-
ing been hard-wired into the
human brain by millennia of evolu-
tion is a little hard to picture, given
the tremendous adaptability and
flexibility of that organ. 'Hard-
wired' to describe the brain crosses
language barriers: in German we
find "...sind solche Dinge im Kopf fest verdrahtet?"

The Free On-Line Dictionary of Computing defines
'hard-wired' as an aspect of an electronic circuit which
is determined by the wiring of the hardware, as
opposed to being programmable in software or con-
trolled by a switch, or — by extension — anything that is
not modifiable, especially in the sense of customisable
to one's particular needs or tastes.

'Hard-wired management,' and 'hard-wired learning'
(there are books on how to do both) imply — probably
unintentionally — inflexibility and inability to respond
to changing business situations. Perhaps this explains
partially the spate of recent bankruptcies. Spiritual
psychologists tell us "we are hard-wired for the infi-
nite." (Er, would that be coaxial, or twisted pair?). A
journal article touts a newly appoited school district
assistant superintendent of technology as being "hard-
wired for educational excellence." (Could be a problem
if he likes to go swimming.) Hard-wired has become a
clothing brand name, the title of at least two pop songs,
and an album. However, it looks as if the expression
"hard-wired" is not so hard after all, and use has soft-
ened its meaning greatly. People use it when they really
just mean "predisposed to."

So many dynamos. Courtesy of Smithsonian Institution
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Over the last few months some great things have been happening at the IEEE
Virtual Museum—a new exhibit opened and we received some very high-pro-
file recognition.

Launched in December 2003, the VM’s newest exhibit, World War II: How War
Impacted Technology, How Technology Impacted War, takes a look back at a tumul-
tuous time in history. After presenting a brief primer on the causes of the war,
the exhibit explores the history of some of the technologies and developments
that transformed the way war is fought, such as aircraft carriers, tanks, aerial
bombing, and the atomic bomb. World War II also examines the "battlefield" of
the laboratory, where engineers and scientists on both sides scrambled to
develop technologies that not only affected the war, but laid the groundwork
for many later developments, including space exploration, computing, and ' /

radar. In addition to charting the technological growth spurred on by the war,

World War II also examines the home front activities of the Allies and the Axis as well as the role women played in the war effort.
As with previous VM exhibits, World War I features biographies of those directly involved in the story as well as a look at his-
torical milestones in the development and/or application of technology. The exhibit can be found at
(www.ieee.org/museum).

With the addition of World War II, the VM now contains six full exhibits, comprising more than 300 pages of original
content. As the museum becomes increasingly comprehensive, those in the media are taking note. In late 2003 the VM received
word that PC Magazine, which had named it a Site of the Week earlier in the year, chose the VM as one of its Top 101 Most
Incredibly Useful Sites of 2003. Then, in late January, the site was chosen as a Cool Site of the Day by radio personality and USA
Today columnist Kim Komando. In her commentary Komando described the VM as "shockingly good" and added, "a virtual
museum created by the IEEE doesn't sound very interesting. Surprisingly, it is." Reviews like these are especially gratifying as
they affirm that the VM is fulfilling a vital part of its mission—disseminating the history of electrical engineering and technolo-
gy to a mass audience and raising the profile of the IEEE among non-members. IEEE members know how vital technology is to
our social and cultural fabric. With the growth and increased exposure of the VM, others are beginning to recognize it too.

In 2004, the VM faces the challenge of adding new content and reaching a broader audience within the confines of lim-
ited resources. As you are aware, the IEEE Virtual Museum—Ilike the rest of the History Center’s programs—relies heavily on
the generosity of its friends and supporters. As we build a bigger and better museum, the continued support of our friends and
supporters is vital to our development.
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