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StatIC froM tHE dIrECtor
Although you will not read this until March, 
as I write at the beginning of February, the 
president of the United States has just de-
livered his annual State of the Union ad-
dress.   So let me take this opportunity to 
tell you that the state of the IEEE History 
Center is strong.  As you will see elsewhere 
in this issue:  The IEEE Virtual Museum 
has launched its latest exhibit, and contin-
ues to draw visitors and praise (see page 
2); the IEEE Milestones program continues 
its record growth; our oral history collec-
tion continues to increase; we continue to 
participate in, and technically co-sponsor, 
conferences such as “History of Soviet and 
Russian Computing” to be held in Petro-
zavodsk, Russia in July (page 4); in 2007 
the History Center will host its next fully- 
sponsored conference—look for details in 
the next newsletter; and we continue to in-
troduce new projects, such as our pre-uni-
versity lectures (page 3).  All these activities 
serve our mission to preserve, research, 
and promote the legacy that engineer-
ing and technology have provided to 
the modern world.

Recently, it has become a custom for the 
U.S. president, in his State of the Union 
address, to point out some people in 
his audience who have contributed to 

the health of the Republic.  It is therefore 
also appropriate that we do the same in the 
annual Honor Roll issue of our newsletter.  
Despite the importance of our programs 
and projects in carrying out IEEE’s public 
imperative, the Center has been structured 
so that every year we must seek outside 
funding to complete our budget.  Incred-
ibly, every year since I have been Director, 
you—our supporters—have come through 
with flying colors.  This issue is our oppor-
tunity to point you out and publicly to thank 
you.  I am very grateful and also gratified, 
since this support suggests satisfaction with 
our programs.  I am particularly humbled 
because so many of you are outstanding 
engineers and technologists in your own 
right—it is your history that we are saving, 
analyzing, and showing to the world.  I look 
forward to continuing to work with you in 
this important endeavor.

Telegraph wires in Cincinnati. Center staff will be lecturing on 
the telecommunications revolution.

(Image courtesy of the Smithsonian Institution)
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CoMplEtIoN of IEEE arCHIVES projECt
“Yippee!!!!!!” could be heard for miles around.  It was coming from the Center’s Ar-
chivist, Mary Ann Hoffman.  After 16 months and over 800 hours dedicated to this 
project, she entered the final contents of a box into the Center’s database.

In a previous issue we reported on the many artifacts discovered in the partly un-
catalogued IEEE Archives, located in the IEEE Operations Center in Piscataway, NJ.  
Now each piece of paper, artifact, book, poster and other related materials can be 
located by entering a keyword into the database and searching through the terms.  
All materials are in acid free boxes and tubes for preservation.  Occupying 300 square 
feet of space, the Archives is now also home to the AIEE Transactions dating back 
to 1893 and the IRE Proceedings starting in 1923. Centennial plaques received from 
other learned societies in 1984 now make a handsome display in the Data Center in 
the Operations Center.

The IEEE Virtual Museum (www.ieee.org/museum) has launched a new exhibit 
entitled Small is Big: The Coming Nanotechnology Revolution. Sponsored by the IEEE 
Foundation, the exhibit examines the cutting-edge field of nanotechnology, which 
actually has a history dating back several decades. And 
although where nanotechnology is headed is widely 
debated and uncertain, as the exhibit says, “looking 
back at the historical roots of nanotechnology helps us 
get a better grasp on what nanotechnology is and why 
it’s important now, and how it will change the world in 
the future.”

Small is Big is comprised of several different stories, 
each examining a different facet of nanotech, from its 
early history to the alternately panacean and dire pre-
dictions for its future. Along the ways users learn some 
of the science behind these beyond-tiny technologies 
as well as some of its current applications. As with all 
VM exhibits, Small is Big, highlights milestones, major 
events, and people central to the development and ex-
pansion of this technology.

IEEE VIrtUal MUSEUM opENS 
NaNotECHNology ExHIbIt

This electron microscope image 
shows how small devices can be 

made.  (Image courtesy of Sandia 
National Laboratories)
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In the mission of the IEEE History Center to promote the 
legacy of engineering and technology, no audience is as im-
portant as our young people.  The IEEE Virtual Museum 
combines history and technology to target this audience.  
However, much of the pre-university outreach focus of IEEE 
and other like-minded organizations is on science and math-
ematics classrooms.  This approach may help in preparing 
technologically-minded students for careers in engineering, 
but what about the problem of broader technological illit-
eracy—in fact, of a basic understanding of, and appreciation 
for, the engineering profession by all students?
 
In turns out that most nations who have a national history 
curriculum or set of standards (and most do!), lip service 
is paid to having the students understand the importance 
of science and technology in history.  The United States has 
state-by-state standards, but as the “No Child Left Behind 
Act” seeks to promulgate national standards, technology 
figures prominently in them.  Yet, in practice, history teach-
ers are not necessarily well prepared to talk about technolo-
gy and engineering.  Therefore, as a pilot program, the IEEE 
History Center staff are presenting a series of three lectures 
on technology in history to the 9th year students at Hills-
borough High School in Hillsborough, New Jersey, near the 
Center.  The idea is to present audio-visually rich materials 

in a PowerPointTM format, 
materials which empha-
size the role of technol-
ogy and engineering at 
different places in global 
history that the students 
cover over the course of 
the year.  The first lecture 
– on the role of the mag-
netic compass and other 
navigational technolo-
gies -- was presented in 
November by Center Post-doc Dr. John Vardalas to great 
acclaim.  Subsequent lectures (in March and May) on the in-
dustrial revolution and on the telecommunications revolu-
tion of the late 19th century will be given by Center Director 
Dr. Michael Geselowitz, and Center Senior Research Histo-
rian Frederik Nebeker.  In additional to the PowerPointTM 
presentations, the Center is leaving behind instructional ma-
terials such as glossaries and further references—including 
tie-ins with the IEEE Virtual Museum.  If the pilot program 
is successful, it may become possible to create additional lec-
tures, and to distribute them to a broader audience.

CENtEr aCtIVItIES

tHINgS to SEE aNd do

rEfErENCE SErVICE – How old IS tHE U.S. tHrEE-pIN 
groUNdEd plUg?
As part of its mission to serve the public and to promote the 
history of electrical technologies, the IEEE History Center 
provides a reference service to assist scholars, authors, jour-
nalists, students, government policy makers, and interested 
members of the public.

Recently, we were asked when the U.S. three-pin grounded 
plug came into use.  We found the answer on page 271 of Da-
vid Shapiro’s book Old Electrical Wiring.  In 1928, the three-
pin plug began to be used in industrial settings.  However, 
decades elapsed before it became widespread. 

The San Antonio Independent School District’s Migrant 
Department has chosen excerpts from exhibits in the IEEE 
Virtual Museum to use as lessons for a program serving 
approximately seven hundred and sixty students.  The ex-
cerpts from the IEEE Virtual Museum will be burned onto 
CDs, which teachers using laptops can bring to the students’ 
homes.  SAISD was particularly enthusiastic about the Vir-
tual Museum material, “The articles are so relevant and so 
dynamic,” Migrant Department Coordinator Celia Boriack 

wrote to the History Center. “This is the kind of reading ma-
terial that can open a discussion between the student and 
the tutor.”
	
The IEEE History Center is proud to partner with SAISD 
as yet another way to fulfill the educational mission of the 
IEEE and foster technological literacy among pre-college 
students.

IEEE VIrtUal MUSEUM CHoSEN aS EdUCatIoNal aId 
for MIgraNt workEr CHIldrEN IN SaN aNtoNIo

HIStory CENtEr oUtrEaCH IN prE-CollEgE EdUCatIoN

 Transatlantic cable-laying equipment 
aboard the Great Eastern

On 2 June 2006, the Edison National Historic Site will re-
open.  In October 2002, Glenmont, Thomas Edison’s home 
in West Orange, NJ was closed for broad renovations.  Air 
conditioning and improved heating were installed to help 

preserve the more than 25,000 artifacts in the house.  A fire 
suppression system was installed and two outbuildings 
were stabilized.

EdISoN NatIoNal HIStorIC SItE

continued on next page
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tHINgS to SEE aNd do

The IEEE recently debuted a new and improved web site.  The updates are the first of several planned enhancements to 
the organization website and are intended to make the site a more valuable resource for members, the technical profession, 
and the general public.  Included in the updates are improved search capabilities, user friendly URLs and more streamlined 
navigation. www.ieee.org
Look for a new and improved IEEE History Center web site this year also!

The History Center frequently receives offers of old IRE, AIEE and IEEE publications.  Since we are so short on space at the 
center we unfortunately have to turn down these offers.  If you have publications you would to see given to an appropriate 
repository, please visit the Directory of Book Donation Programs web site.  It offers an extensive list of organizations that 
help assist in the process.  www.albany.edu/~dlafonde/global/bookdonation.htm

We discovered baudot.net while researching some artifacts in the IEEE Archives.  This site provides an extensive history 
of teletype machines.  Excellent photographs accompany a detailed history of each of the machines.  baudot.net is a place 
where one can find information on these ingenious mechanical communication machines, which spanned the years from 
Morse code to early computing.

SUrf CIty

The International Federation for Information Processing 
(IFIP) sponsors frequent events in computing history.  “Per-
spectives on Soviet and Russian Computing,” to be held 3-7 
July 2006 in Petrozavodsk, Russia, is the first time such an 
event is happening in Russia. This historic conference has 
two phases. The first is a discussion on the history of Soviet 
and Russian computing. The second  focuses on the future of 
computing in the region as seen by computing pioneers and 
by industry and commercial innovators. 

Computing in the Soviet Union had faced significant chal-
lenges such as rapidly evolving technologies, globalization, 
changing demographics, and different opportunities associ-
ated with schooling and higher education. This conference 
attempts to investigate the transitions that had taken place 
in the Soviet Union between 1950 and 1990, particularly 
before the pervasive use of the internet had taken place. 

Information and communication technology has played a 
significant role not only within the Soviet Union, but also 
throughout the rest of the world. The conference attempts to 
view introspectively the current evolving transitions of ICT 
in the region and explore how these changes might affect the 
region in the future. 

The IEEE History Center is a technical co-sponsor of the 
Petrozavodsk conference, and History Center staff expect to 
be presenting papers there.  In addition, IFIP is holding two 
other conferences on computing history, “History of Com-
puting in Education” [Santiago, Chile, 20-25 August 2006], 
and “Pioneering Software in the 1960s in the Netherlands, 
Germany, and Belgium” [Amsterdam, Netherlands, 2-4 No-
vember 2006].  For more information on these conferences 
and other Computing History Events, go to Comphist.org 

CoNfErENCE oN tHE HIStory of rUSSIaN CoMpUtINg

On the occasion of the 150th Anniversary of Nikola Tesla’s 
birth and proclamation of 2006 as The Year of Nikola Tesla 
in Croatia, the Croatian Academy of Engineering is prepar-
ing a scientific and professional meeting “The Life and Work 
of Nikola Tesla” that will take place on 28-29 June, 2006 in 
Zagreb, Croatia. The meeting is organized under auspices of 
the Croatian Parliament and in cooperation with the Min-

istry of Science, Education and Sports of the Republic of 
Croatia, Faculty of Electrical Engineering and Comput-

ing, University of Zagreb, Energy Institute Hrvoje Pozar, 
Ericsson Nikola Tesla, Inc., Koncar Group, Inc., Hrvatska 
elekroprivreda, Inc., Technical Museum Zagreb and Croa-
tian Association of Engineers.

Detailed information is available at the official web pages of 
the Meeting: www.hatz.hr/tESla.

CoNfErENCE oN “tHE lIfE aNd work of NIkola tESla”

The 25-room Queen Anne style home was purchased by Edi-
son in 1886, shortly before marrying Mina, his second wife.  
He presented it to her as a wedding present.  It stands on the 
21-acre site, along with his laboratory.  One of the most excit-
ing developments of the restoration was the return of Build-
ing 11 to West Orange.  This building had been dismantled 
and sent to the Henry Ford Museum in Dearborn, Michigan 
in 1940.  Built about 1910, Building 11 was Edison’s last and 
largest laboratory.  Building 11 was dismantled and donated 

to the Henry Ford Museum and Greenfield Village in Dear-
born, Michigan.  It was returned to the Site in 2003 and re-
assembled.  It will be home to the Site’s numerous public 
programs, including a film festival.

The lab portion of the site was closed in 2003 for renova-
tions.  It also received a new air conditioning and heating 
system.  In addition an elevator was constructed, in compli-
ance with the U.S. ADA law.

EdISoN NatIoNal HIStorIC SItE (continued from page 3)
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EE IN tHE MoVIES

Elevators date back to ancient times, but until the mid 19th 
century almost all were freight elevators or construction-site 
elevators.  It was only in mines and in a few other places that 
elevators were designed to carry people, and most people 
would have declined to ride in an elevator because of the 
danger of a broken cable.  But in 1852 Elisha Graves Otis 
invented a “safety hoist”, whose safety catch would keep 
the elevator from falling even if the cable broke.  In 1854 
he made a dramatic demonstration 
of the new elevator, and three years 
later he installed the first all-passen-
ger elevator in a New York City de-
partment store.  Not even this much 
history seems to have been known 
to the screenwriter of the time-travel 
movie Kate & Leopold (2001).  There 
we meet the Duke of Albany, an aris-
tocrat-inventor who – in the 1870s! 
– is working on his invention of the 
elevator.  Later in the movie, an el-
evator door opens when there is no 
elevator there, and a man – alas, not 
the screenwriter – steps forward and 
falls down the elevator shaft.

This example notwithstanding, mov-
ies can teach us much about how 
the technology and use of elevators 
have evolved.  Consider the 1960 
classic The Apartment, which begins 
by describing a tall office-building 
in New York City.  We learn that the 
employees have staggered workdays 
so as not to overwhelm the elevators, 
and we see the elevators operated 
by young women.  If the movie had 
been made a few years later, the elevators would have been 
automatic: in 1955 half a million people in the United States 
worked as elevator operators, an occupation group that 
almost disappeared by the end of the 1960s.  In many old 
movies, elevator boys were simply part of the scenery, like 
a potted plant, though they sometimes got some attention, 
as in the Astaire-Rogers movie Carefree (1938), where one is 
told “Please call me when we get to the 18th floor”, and in 
Some Like It Hot (1959), where a lothario tells the elevator boy 
“All right driver, once around the park, slowly.”  In recent 
decades, luxury hotels may still have elevators with opera-
tors, as we learn from Pretty Woman (1990) and The Royal Te-
nenbaums (2001), if not from staying in such hotels.

An early movie-appearance of a self-service elevator is Dark 
Passage (1947), starring Humphrey Bogart and Lauren Bacall, 
where it is explained that the elevator is “one of the push-
button kind”.  A set of elevator push-buttons is destroyed by 
the Blues Brothers, in the 1980 movie of that name, in order 
to hinder pursuit.  In the movie Dark Eyes (1987) we see an 
automatic elevator in an Italian villa that is, for the owner, 
not entirely self-service: a servant opens the door for her to 

get in, then runs up the stairs in order to be able to open the 
door for her on the upper floor.

Elegant cage-type elevators appear in many movies, help-
ing to establish a sense of place and time.  Parisian apart-
ment-buildings seem to require such elevators; we see them, 
for example, in Charade (1963), Paris When It Sizzles (1964), 
and Last Tango in Paris (1972).  The cage-type elevator in The 

Rocky Horror Picture Show (1975) is ap-
propriate to the Victorian estate that is 
the home of Dr. Frank-N-Furter, and 
the Venable mansion in 1930s New Or-
leans, seen in Tennessee Williams’ Sud-
denly Last Summer (1959), of course has 
such an elevator.

Many unusual types of elevators ap-
pear in movies.  Large elevators for 
carrying workers appear in the Fritz 
Lang classic Metropolis (1927) and in 
Billy Elliott (2000), which shows some 
of the operation of a coal mine.  Freight 
elevators appear often, perhaps most 
strikingly in warehouse buildings that 
have been turned into apartments, as 
in New York Stories (1989), The Hours 
(2002), and Unfaithful (2002).  Dumb 
waiters appear in The Music Man 
(1962), in a library, and in Smilla’s Sense 
of Snow (1997), in a ship.  Smilla travels 
in the dumb waiter in order to reach a 
secured part of a ship; in Charlie Chap-
lin’s The Count (1916), the Chaplin 
character similarly uses a dumb waiter 
to get from the kitchen into a fancy par-

ty on the floor above.  Gremlins (1984) 
shows an elevator that slides up a spiral staircase, and later 
goes out of control.  An elevator mounted on the outside of 
a building appears in the James Bond movie Diamonds are 
Forever (1971); Bond, for some reason, chooses to ride on top 
of the elevator.  In a later Bond movie, The Spy Who Loved Me 
(1977), the villain’s lair includes an elevator with a trap-door 
bottom, neatly releasing the passenger into a shark tank.

The technical problems that can occur with elevators are 
abundantly portrayed in movies.  The elevators in the movie 
Brazil (1985), which takes place in the future, do not work 
quite properly, on one occasion stopping about a foot too 
low.  Elevator doors closing too soon is a problem shown 
in The Odd Couple (1968), where Felix Unger, bothered by 
his back, is hilariously hit by the elevator door as he gets 
out, and in Revenge of the Pink Panther (1978), where elevator 
doors close on the head of Cato, Inspector Clouseau’s as-
sistant.  Broken cables are also shown.  When this happens 
in Speed (1994), the automatic brakes prevent a fall, but then 
those brakes are purposefully destroyed, thus providing one 
of the first thrills of that fast-paced movie.

ElEVatorS

Otis elevator installation for the 
Woolworth Building, New York City

continued on page 16
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doNor HIgHlIgHt

Kenneth Laker is proud that the 
IEEE, through its History Center, has 
the most vigorous and comprehen-
sive history program of all the ma-
jor engineering professional associa-
tions.  He is particularly fond of the 
Center’s award winning IEEE Virtual 
Museum, which presents important 
technology develops and their social 
impacts from a historical context in 
an interactive and friendly manner.  

He says “The Center thrives on the belief that both en-
gineers and non-engineers benefit when everyone has a 
good understanding of the role of technology in the de-
velopment of the modern world.  Much of the world’s 
history in this and the past century have been shaped by 
IEEE members; I believe the work of the Center is essen-
tial to insure that this history is properly recorded, ar-
chived, and presented to the public.”  For these reasons, 
Dr. Laker enthusiastically supports the work of the IEEE 
History Center with his time and financial resources.

For Leo Beranek, the accurate record-
ing of history is very important.  This 
IEEE Life Fellow views history as a 
teacher and believes credit should 
be given to those who helped shape 
a field.  This is why he supports the 
work of the IEEE History Center and 
its Oral Histories Program. He says “I 
have followed the Center’s oral histo-

ries work most closely and believe they are doing a good 
job of obtaining oral histories and making them avail-
able to researchers.”  Recently, Dr. Beranek met with the 
IEEE History Center to update his oral history.  In ap-
preciation for a job well done, Dr. Beranek decided to 
significantly increase his annual gift to ensure the Center 
has the resources it needs to record more oral histories.  
He hopes his example results in increased support for 
the Center.

ENtHUSIaStIC SUpportEr of tHE IEEE HIStory CENtEr

SEttINg aN ExaMplE

When Charlie Wright 
passed away last 
spring, a loyal IEEE 
History Center vol-
unteer, friend and 
supporter was lost.  
Charlie’s enthusiasm 
for the History Center 
was a popular topic 
of conversation, and 
his family and friends 
could easily point to 
the important role the 
IEEE played in his life.  
His widow, Mrs. Cath-
erine Wright, is fond 
of saying, “We would 
speak about the His-

tory Center at our dinner table.  For Charlie, engineering 
was far more than just his career path.  It was his passion 
– he liked to think of himself as Mr. History!  Charlie always 
felt very good about combining his interests in science and 
history by participating as an active member of the History 
Center.”  

Mrs. Wright identified the IEEE History Center as one of 
two recommended charities for Charlie’s friends and family 
who wished to make a gift in his loving memory.  These gifts 

continue to ensure that Charlie’s love of engineering history 
will be a topic of dinner table conversations for many years 
to come. 

The following donors graciously honored the memory of 
Charles R. Wright with their generous donations to the IEEE 
History Center through the IEEE Foundation:

HIStory at tHE dINNEr tablE By Elianna Goldman, IEEE Development Office

Gary Blumenschein
Robert S. Duggan, Jr.

Betty L. Eddy
Leroy Fishel

Ardyth A. Fournier
Georgetown Energy Museum Foundation

Edward N. Haase
Richard L. Josselyn

Betty C. Klune
Peter A. Lewis, PE

John E. Martin
John W. Meredith
Richard A. Painter

Garland D. Richardson
Jim O. Tullis

Richard F. Walker
Catherine Wright
Paul W. Wright

Xcel Energy Foundation
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IEEE History Center 
Preservationists Circle
Recognizing donors who have made signifi-
cant contributions to the History Center at 
crucial stages in its founding and  develop-
ment.

IEEE Antennas and Propagation 
 Society
IEEE Circuits and Systems Society
IEEE Communications Society
IEEE Denver Section
IEEE Electromagnetic 
 Compatibility Society
IEEE Foundation
IEEE Incorporated
IEEE Life Members Committee
IEEE Microwave Theory and 
 Techniques Society
IEEE Power Engineering Society
IEEE Electron Devices Society
IEEE Power Engineering Society 
IEEE Signal Processing Society
IEEE Solid-State Circuits Society
IEEE Laser and Optics Society
IEEE Magnetics Society
IEEE Signal Processing Society
IEEE Electromagnetic 
 Compatibility Society

Laurence R. Avins
Earl Bakken
Paul and Evelyn Baran Fund 
Frank A. Brand 
Michael D. Brown
John Bryant*
Central Japan Railroad
Central Research Institute of the 
 Electric Power Industry
Jules Cohen, P.E.
Lawrence H. Crooks
Charles A. Eldon
Electric Power Development 
 Corporation, Tokyo
Electro-Mechanics Company
The Elias Family in 
 Memory of Peter Elias*
The Gerald and Thelma Estrin 
 Living Trust
GE Yokogawa Medical Systems, Ltd.
Norris C. Heikman
Hitachi, Ltd.
IBM Corporation
John Impagliazzo
Don H. Johnson, Ph.D.

Joseph Keithley*

Susumu Kobayashi
Kenneth R. Laker
Jay T. Last
Harold. W. Lord*
John Meggitt
John K. Menoudakos
NEC
Nippon Telegraph and 
 Telephone Corporation (NTT)
Jun-ichi Nishozawa
A. Michael Noll
Thomas F. Peterson, Jr.
Emerson and Elizabeth Pugh 
 Fund of the Fidelity Fund
Emerson W. Pugh
Wallace Read
Theodore S. Saad
Sematech
Robert D. Smith
Takashi Sugiyama
Tokyo Electric Power Company
Topol Family Fund at the 
 Boston Foundation
Toshiba Corporation
Rudolf A. Wassmer
Yokogawa Electric Company

IEEE History Center  
2005 Donor Roll of Honor
(Donor categories have been revised to con-
form with IEEE Foundation categories)  
  
Patron ($5,000 to $9,999) 
Paul Baran 
IEEE Signal Processing Society  
Jay T. Last  
Paul and Evelyn Baran Fund  
Wallace S. Read  
  
Associate ($2,500 to $4,999 ) 
Thomas F. Peterson, Jr.  
  
Sponsor ($1,000 to $2,499)
Anonymous (1)  
Leo L. Beranek, S.D.  
Norris C. Hekimian  
Dr. John Impagliazzo  
The Jacobs Family Fund of the
 Jewish Community Foundation
Susumu Kobayashi  
Dr. Kenneth R. Laker  
John Meggitt  
A. Michael Noll, Ph.D.  
Emerson W. Pugh 
Emerson and Elizabeth Pugh Fund
Simon Ramo  
Theodore S. Saad  
  
Platinum Advocate ($750 to $999) 
Anthony Durniak  
Dr. Thelma Estrin 
The Gerald and Thelma Estrin Living Trust  

  
Gold Advocate ($500 to $749)
A. K. Al-Ghunaim  
Earl E. Bakken  
Jules Cohen, P.E.  
Richard J. Jaeger, Jr.  
Robert D. Smith  
Takashi Sugiyama  
Mrs. Catherine Wright in memory of 
 Charles R. Wright  
  
Silver ($250 to $499)  
Roger N. Barton  
Richard C. Booton, Jr.  
Joseph Bordogna  
Myron J. Boyajian  
Michael D. Brown  
Andrew J. Butrica  
Arthur Claus  
Lawrence E. Crooks  
Hans G. Dill  
Ping-Wah Djen  
Dr. Gerald Estrin  
Kevin D. Fisher  
George W. Hails  
IBM Corporation  
Shewell D. Keim  
Peter A. Lewis, PE  
Ira M. Lichtman  
Kent H. Lundberg, Ph.D.  
Eiju Matsumoto  
Eiichi Ohno
Arthur and Edith Sern Family Foundation 
Phillip D. Summers  
Harvey W. Wiggins, Jr.  
William R. Wilson  
  
Bronze Advocate ($100 to $249)  
Anonymous (2)  
Richard J. Anderson  
Ross Anderson  
Walter L. Anderson  
Archer Daniels Midland Foundation  
Curtis J. Ardourel  
Jason Ares  
John G. Atwood  
David L. Bailey  
Irvin E. Ball  
David K. Barton  
Orlien N. Becker  
Walter H. Bigger  
Erich Bloch  
Martin C. Blyseth  
James V. Boone  
Dietrich R. Bosse  
Frank A. Brand  
Donald B. Brick  
David G. Burks  
William L. Burns  
Graham M. Campbell, Ph.D.  
Newton A. Campbell  
B. Leonard Carlson, Jr.  
Dale N. Chayes  
James Cheal  
Ernst Christen, Ph.D.  
Kenneth W. Clayton  
Russell D. Coan  
Earl T. Cohen  
Addison D. Cole  
James M. Cole  
Esther M. Conwell Rothberg  
Jonathan Coopersmith  
Fernando J. Corbato, Ph.D.  
Henry A. Corriher, Jr.  

*deceased
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Anthony C. Cowin  
William R. Cuming  
Lyell C. Dawes, Jr.  
Douglas C. Dawson  
Wilfred L. De Rocher  
Rudolf A. Dehn  
Nicholas J. Doto  
Robert L. Druet  
George K. Durfey  
Charles H. Elbert  
Richard H. Engelmann  
William J. Euske  
Lyle D. Feisel  
Donald R. Ferguson  
Paul M. Ferguson  
Miles Ferris  
Sarah T. Fischell  
Mark A. Fleming  
Patrick W. Foster  
Frank A. Furfari  
Thomas F. Garrity  
Georgetown Energy 
 Museum Foundat  
Michael J. Gill  
Clinton R. Gilliland  
Joseph A. Giordmaine  
Raymond R. Glenn  
Robert D. Goldblum  
Samuel Goldfarb  
Arvin Grabel  
Leonard L. Grigsby  
Theodore A. Grish  
David L. Groseth  
James L. Guilbeau  
J. Scott Hamilton  
Ernest R. Harris  
Lawson P. Harris  
Donald M. Hesling  
Dor H. Hesselgrave  
Karlene Hewan-Lowe  
Fred S. Hickernell  
Theodore W. Hissey, Jr.  
Mark A. Hopkins  
Malcolm D. Horton  
Alfred Hotvedt  
James D. Huddleston, III  
Makoto Ihara  
Charles B. Izard  
William J. Jameson, Jr.  
Amos E. Joel, Jr.  
Arthur E. Johnson, Jr.  
A. H. Jones, Esq.  
Edward J. Joscelyn  
Thomas Kailath, Sc.D.  
Fern E. Katronetsky  
Shigeo Kazama  
Walter R. Keevil  
Anwar Khurshid  
Myoung S. Ko  
Misao Kobayashi  
Harwood G. Kolsky  
John M. Kopper  
Alexander S. Krauska  
Kelly J. Krick  
Luther W. Kurtz, Jr.  
Wong Kwok-Ho  
Robert J. Landman  
Jay W. Lathrop  
Gregory S. Leach  
G. Robert Leef  
Harry Letaw, Jr.  
John K. Livingstone  
Warren A. Lombard  
Milton J. Lowenstein  
Howard A. Maddox  

William F. Mahn  
Andrew Malcolm  
John F. Malm  
John Mannion  
Ralph Mansfield  
Roger A. Mao  
Steven Markman, Ph.D.  
Thomas J. Marlowe, Ph.D.  
John E. Martin  
Samuel H. Maslak, Ph.D.  
Joseph W. Mathews  
Frank L. McConnell  
Troy L. McDavid  
Robert W. McKnight  
Norman Miller, P.E. Aus-Ret.  
John A. Mitchell  
Steven C. Moss  
H. Deon Murphy  
Hideo Nakano  
Shoichi Nakayama  
Saum Tet Ng  
Andrew M. Odlyzko  
Katsuhiko Ohsaki  
Seymour Okwit  
James E. O’Neil  
Albertus Oosenbrug  
Raymond J. Page  
Daniel R. Paige  
Dr. Joseph A. Paradiso  
Gerhard F. Paskusz, Ph.D.  
John D. Peebles, USNR(ret)  
Christopher D. Pepe  
Jack R. Petrak  
Raymond V. Pohl  
James N. Porter  
C. Spencer Powell  
Kenneth R. Powell  
Robert M. Powell  
Allan Powers  
John H. Powers  
Robert L. Pritchard  
Eberhardt Rechtin  
Jack D. Rector  
Robert N. Riley Fund of the 
 Baltimore Community Foundation
Charles L. Rino  
Earl R. Robbins  
John D. Robbins  
William F. Roth  
Jose A. Ruiz de la Herran  
Randy J. Rumley  
Herbert Kenneth Sacks, Ph.D.  
Robert D. Sansom, Ph.D.  
Tomoya Sato  
Rodica Schileru-Key  
Mark Schubin  
Paul J. Schwanenflugel  
Mischa Schwartz  
Richard D. Schwartz  
L. Dennis Shapiro  
Lee A. Shombert, Ph.D.  
Martha Sloan  
Chester L. Smith  
Lanny L. Smith  
Elias and Shirley Snitzer  
Roy W. Snyder, Jr.  
Robert A. Soderman  
Leon H. Sperow  
Peter W. Staecker
Gordon E. Stewart 
Tokuzo Sukegawa  
Shiro Suzuki  
Dr. Earl Swartzlander  
Makoto Tachibana  
Kazuki Takamine  

John V. Terrey  
Arun M. Thomas  
Richard M. Thomas, II  
Daniel D. Thompson  
John R. Thompson  
Gerald C. Tobin  
Ben H. Tongue  
John R. Treichler  
Myron Tribus  
Timothy N. Trick, Ph.D.  
Michiyuki Uenohara  
Bernhard U. Vainik  
Pedro Vaquer-Comas  
Paul S. Vydareny  
Richard F. Walker  
Richard P. Waltermeyer, Jr.  
Theodore Wildi  
Eric L. Wilson  
C. Norman Winningstad  
Robert A. Wise  
Ernest E. Witschi  
Peter M. Wolter  
Harris O. Wood  
George B. Woods  
Craig A. Woodworth  
A. J. Wrape, Jr.  
Xcel Energy Foundation  
Leo D. Yau  
Leslie L. Zoltan  
  
Advocate ($25 to $99)  
Anonymous (8)  
Einar A. Aagaard  
O. R. Abernathy  
Mohammad A. Abou-Rayan  
M. M. Abu-Zeid  
Dr. George B. Adams, III  
George P. Adams  
Kirkwood E. Adderley  
Osarumwense U. Agbonile  
Bimbo E. Agboola  
Morton M. Aguado  
Boyce T. Ahlport  
Akira Aiba  
Alessandro Q. Alberigi  
Mark O. Aldrich  
Mark Alexander  
Robert K. Alexander  
William A. Alfano, Jr.  
Horacio Alfaro, Jr.  
Donald P. Allan  
Gerald P. Alldredge  
Merrill B. Allen  
Eric Alliot, Jr.  
John B. Anderson  
John M. Anderson  
Lawrence K. Anderson  
Warren R. Anderson  
Weston A. Anderson  
John C. Andreas  
Frederick T. Andrews, Jr.  
John L. Andrews  
David A. Angst  
Michael M. Anshel  
Gary A. Anwyl  
Tomos L. Ap Rhys  
Charles J. Apolenis  
Mituhiko Araki  
John Arasim, Jr.  
Wolfgang O. Arnold  
F. C. Arnoult  
James R. Atkinson  
Thomas G. Atlee, Jr.  
Edgar J. Austin  
Robert J. Averill  

Leslie R. Axelrod  
Anthony E. Bacevice, Jr.  
William C. Bachtel  
Steve Bacic  
William C. Bagley  
Kent Bagwell  
Fred Ballard  
Charles L. Ballentine  
Glenn C. Bandy  
David L. Barber  
Charles L. Barest  
Richard A. Barker  
Edward V. Barnabic  
Russell Barnes  
Blair R. Barnett  
P. C. Baron  
Mr. Henry R. Barracano  
Jesus J. Bartolome  
William Batalis  
John K. Bates, Jr.  
Andreas Bauch  
Arthur O. Bauer  
Arthur R. Bauer  
H. W. Baumans  
Arthur E. Baumgart  
Richard A. Baumgartner  
James W. Bayne  
Barbara K. Beauchamp  
Michael Belhazy  
Delamar T. Bell  
Eric L. Benedict, Ph.D.  
Eric E. Bennett, Ph.D.  
Jack L. Bennett  
Jeffrey A. Bensen  
Alton A. Berg  
Carl A. Bergard  
Luc Berger  
Martin M. Berndt  
Sidney Bertram  
Lee H. Bettenhausen  
C. M. Billmyer  
John D. Bingley  
Thomas J. Birnbaum  
Lloyd I. Biscomb, Jr.  
George A. Bishop, III  
Keith Bisset, Ph.D.  
Martin Bitter  
Maurice W. Bizzarri  
Allan L. Blanchard  
Manuel Blum  
John A. Board, Jr.  
Neal A. Bodin  
Donald M. Bolle  
Hans Rudolf Bolliger  
Tom C. Bonsett  
Ulrich Borkenhagen  
Richard L. Borst  
Charles W. Bostian, Ph.D.  
Frank J. Bourbeau  
M. W. Bouwensch  
James R. Bowen, PE  
Richard P. Bowen  
Frank H. Bower  
Bradley A. Boytim  
Emanuel L. Brancato  
Marshall K. Brandon  
Howard H. Brauer  
Fred A. Breier  
William D. Breingan  
Gerhard L. Bremer  
Willam B. Bridges  
Aaron Bertrand Brill, M.D., Ph.D.
James E. Brittain  
M. N. Brodie  
Ralph W. Bromley  
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William D. Brooks  
William T. Brophy  
G. K. Brown  
J. Brown  
J. Reese Brown, Jr.  
John S. Brown  
Victor J.G Brown  
J. Stephen Brugler  
Harvey M. Brunner, Jr.  
Robert G. Bryson  
Douglas L. Buchanan  
William Buchman  
Arnold M. Bucksbaum  
Kenneth R. Burch  
Thomas G. Burket  
Colin H. Busby  
William D. Bush  
Julian J. Bussgang  
Eric K. Butler  
Herbert I. Butler  
Barry Butwell  
Eric Cachin  
Dr. James T. Cain  
Edwin T. Calkin  
Edgar H. Callaway, Jr.  
Thomas A. Campbell  
William W. Campbell, Jr.  
Frank J. Campisano  
Barney L. Capehart, Ph.D.  
Peter G. Capek  
David C. Carbonari  
Herbert R. Carleton  
John B. Carr, Jr.  
Ken R. Carr  
David N. Carson  
John W. Carson  
Philip S. Carter, Jr.  
Steven M. Carter  
Joseph Caschera  
Francis X. Casey  
Frank L. Cash  
Paul Casowitz  
Ralph Casper  
P. M. Castello Da Costa  
Milton Castro  
Walter M. Cekala  
Ramon P. Chambers  
Harry F. Chapell  
O. B. Charlton  
Ronald J. Chase  
Phillip K. Chatman  
Henry G. Chatroop  
Naftali Chayat  
Chao-Rong Chen  
Wee-Ling Chern  
Howard J. Chizeck, Ph.D.  
Russell B. Chorpenning  
Michael J. Chu  
Micheal K. Ciraula  
J. B. Clarici  
Kenneth K. Clarke  
Stanley M. Clasen  
Vinty O. Clayton  
Clifford B. Cloonan  
Harold F. Cobin  
Edmund U. Cohler  
Edwin R. Cole  
Robert J. Collins  
John W. Coltman  
Byron J. Comingore  
Kenneth A. Connor, Ph.D.  
Frederick E. Cooper  
Gordon Cooper  

Mervin P. Coover  
A. B. Coppens  
William L. Corcoran  
Wells M. Corliss  
Sergio D. Cova  
Edward J. Coyne  
John P. Craig  
James E. Crawforth  
Douglas E. Criner  
Oscar M. Cromer  
Woodford W. Crutchfield  
Charles L. Cudlipp, Jr.  
Michael E. Cuffaro  
Michael J. Cullen  
Ced G. Currin  
Bruce J. Currivan  
Paul G. Cushman  
George F. Dalrymple  
Alberto Dams  
James R. Davey  
Eric M. Davis  
Donald L. Dawes  
Theodore E. Dawson  
W. Kenneth Dawson  
Donald R. Daykin  
Berend De Boer  
Felicio L. De Franca  
John L. De Grandpre  
Jack B. Dennis  
Charles G. Devoe  
Russell G. Dewitt  
Joselyn C. Dibai  
Lawrence E. Dickens  
Stanley R. Dickstein  
Manfred W. Dietrich  
Robert W. Dietrich  
Steven D. Dietrich  
Bryan J. Dietz  
Rick Dill  
Robin A. Dillard  
Michael Doedyns  
Satoshi Doi  
Thomas E. Donoho  
Kevin D. Donohue, Ph.D.  
Julius Dorfman  
Arwin A. Dougal  
Kenneth R. Dow, Jr.  
James B. Dowling  
Clifford L. Downs  
Michael L. Drew  
John G. Driscoll  
*Hans J. Du Bois  
Robert E. Dudley  
Robert S. Duggan, Jr.  
Michel A. Duguay  
Robert O. Duncan  
Egons K. Dunens  
Dominic F. Dunlop  
Irvin D. Dunmire, Ph.D.  
W. Dutfield  
Lester D. Earnest  
Cheryl A. Ebel  
Charles J. Eckard  
Betty L. Eddy  
Eugene V. Edelstein  
Murray Eden  
Charles W. Eichhorn  
Thomas H. Einstein, Ph.D.  
James C. Elder  
Charles A. Eldon  
Rutherford L. Ellis, Jr.  
Dale L. Embry  
David E. Emery  
David E. Engle  
Osamu Enomoto  

Richard F. Evans  
Robert R. Everett  
Husnu Evren  
ExxonMobil Foundation, Inc.  
Francis E. Fairman, III  
Clifford D. Fales  
James R. Fancher  
Ghaffar Farman-Farmaian  
Robert Fekete  
Warren A. Felt  
Robert E. Fenton  
John L. Fetter  
Melvin D. Field  
Raymond D. Findlay  
David M. Findling  
Anselmo Fini  
Leonard W. Finnell  
Dennis M. Fischette  
Leroy Fishel  
David L. Fisher  
Lewis T. Fitch  
David L. Fitts  
William O. Fleckenstein  
Daniel J. Fleming  
Read T. Fleming  
Carl Flick  
John R. Flick  
John D. Fogarty  
Art Fong  
Harold C. Forst  
Kenneth R. Foster  
Ardyth A. Fournier  
H. Kenneth Foute  
Charles A. Fowler  
Conrad J. Fowler  
San H. Fowler, Jr.  
Myron E. Fox  
Sol Fox  
Ernest A. Franke  
George S. Franke  
Jurgen H. Franz  
Belknap Freeman  
Herbert Freeman  
Thomas H. Freeman  
Felix Freimann  
Johann B. Freymodsson  
Gerald G. Frick  
Walter C. Frick, Jr.  
E. M. Friedl  
Charles L. Frush  
Frederick H. Fuchs  
Francisco Fuertes  
Osamu Fujiwara  
Hatsuaki Fukui  
Robert J. Fulmer  
McMurray Gaines, Jr.  
James E. Galloway, USN(ret)  
Wilfried Gappmair  
Ramiro Garcia Sosa  
Jesse J. Gard, Jr.  
Thomas E. Gardner  
W. Laurence Garvie  
Emilio C. Gatti  
Ralph S. Gens  
Adolf J. Giger  
Elmer G. Gilbert  
Edmond S. Gillespie  
P. Roger Gillette  
Grace E. Giras  
Richard W. Glasheen  
Wasil Glushko USAF (ret)  
S. Gnanalingam  
William L. Goddard  
Vanig Godoshian  
Leo F. Goeller, Jr.  

Daniel F. Goessling  
John A. Goetz, Jr.  
S. Harold Gold  
Daniel L. Goldberg  
Ernest Goldberg  
Harold S. Goldberg  
Arthur Goldsmith  
Keith W. Golke  
Beverley R. Gooch  
Philip D. Goodman  
James F. Goodrich  
Robert L. Goodwin  
Michael J. Gorman  
Richard J. Gorzegno  
Byron J. Graff, Jr.  
Anders Granhall  
Fred L. Granville  
Richard W. Granville, Jr.  
Michael M. Green, Ph.D.  
Sidney Greenwald  
Leonard D. Greer  
Charles E. Griffith  
Thomas N. Grigsby  
Carl E. Grindle  
Peter S. Grinnell, Jr.  
Francis B. Grosz, Jr.  
Calvin E. Grubbs  
John R. Gruber  
John J. Guarrera  
Chris G. Guenther  
Ralph E. Guion  
Wilson Y. Gutcheon  
Lynn G. Guthrie  
Edward N. Haase  
Klaus Haase  
Kohei Habara  
William S. Haddock, Jr.  
Marion Hagler  
Henry P. Hall  
George H. Hallnor  
Masanao Hamai  
Theodore J. Hamberger  
John W. Hamilton  
Ronald G. Hand  
Tod M. Handera  
R. T. Hanger  
M. William Hans  
John M. Harker  
Denis W. Harling  
R. Amos Harold, Jr.  
Edgar D. Harras  
James G. Harris, Ph.D.  
Lawrence Hart  
Michael J. Hart  
Jochen Hartmann, Ph.D.  
Barry G. Haskell, Ph.D.  
Susan Hassler  
Roy A. Hastings  
James C. Hathaway  
Michael Haupt  
J. Scott Hawker  
John C. Hawkins  
Clark M. Hay  
Jeremiah F. Hayes, Ph.D.  
James H. Haynes  
D. M. Hayter  
Jeffrey C. Hecht  
J. L. Heim  
Andrew M. Hein  
Wayne R. Heinmiller  
J. Thomas Heislein  
William H. Heiss  
Benjamin J. Hemmen  
Kenneth D. Hendrix, P.E.  
Luc M. Hermans  
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Daryl T. Hester  
James L. Higgins  
Asa H. Hill, Jr.  
Peter C J. Hill  
Richard E. Hillger  
Edward J. Hilliard, Jr.  
James Hillier  
Saul Himelstein  
Frank Himmer  
Glenber L. Hinkle, PE  
Tadamasa Hirai  
John Hirner  
Alan E. Hochhalter  
David M. Hodgin, Jr.  
William G. Hoefer  
Paul C. Hoehne  
Holger V. Hoepfl  
D. L. Hollway  
Nick Holonyak, Jr.  
Peter J. Holzer  
Soon Chan Hong, Ph.D.  
Toshio Hori  
W. Henry Horne  
Stanley H. Horowitz  
Toshio Hosono  
Mark W. Hrabe  
Scott M. Hrinko  
Tien C. Hsia  
Rick Hubbard  
Richard Huber  
Robert H. Huck  
William J. Huck, Jr.  
Bruce L. Huffine  
John W. Humphrey  
Harvey D. Hunkins  
Marcel Hupperich  
Mark S. Hutchenreuther  
Robert L. Hutchins  
Frank M. Hyde  
Hiromasa Ikeda  
Koji Imai  
Donald A. Ingels  
J. James Ingram  
Fumio Inumaru  
Hirosei Inuzuka  
Charles E. Isbell  
Katsuyoshi Ito  
Richard W. Ittelson  
Henry F. Ivey  
Stanley G. Iwamoto  
Ira Jacobs, Ph.D.  
Sudhanshu K. Jain  
Mark W. Jarvis  
Hugh F. Jenkins  
Javier E. Jimenez  
Clark E. Johnson, Jr.  
Dean H. Johnson  
Eric L. Johnson  
Gerald B. Johnson  
Jerry L. Johnson  
Noel H. Johnson  
Robert A. Johnson  
Alois Jokl  
Adedolapo A. Jokotoye  
Curtis A. Jones  
Edwin C. Jones, Jr.  
George W. Jones  
Leon T. Jones  
Merrill C. Jones  
Samuel A. Jordan, Jr.  
Richard L. Josselyn  
Norbert Juffa  
Kenneth Kable  
John Kacerek  
Kurt A. Kaczmarek, Ph.D.  

Alain Kagi, Ph.D.  
Jack J. Kahgan  
James F. Kaiser  
G. C. Kalander  
Ivan Kalastirsky  
Adriaan J. Kampstra  
Carroll F. Kane  
Thomas A. Kanneman  
Ming Seng Kao  
Leonard J. Kaplan  
Robert Kapoun  
Elmer F. Kaprielian  
Kazuo Kato  
Jonathan M. Katz  
Hirokazu Kawabata  
William J. Keery  
Frank J. Keim, Jr.  
*Joseph F. Keithley  
William E. Kelley  
Samuel T. Kelly  
Warren A. Kernaghan  
Robert W. Kerney  
James W. Kerr, Ph.D.  
Kenneth Kerr  
William J. Kerwin  
Warren A. Kesselman  
Albert R. Keyser, Jr.  
Carroll G. Killen, Jr.  
Lawrence W. Kimball  
E. Kimura  
Peter J. Kindlmann  
William C. King  
Lyle D. Kipp, Ph.D.  
Peter Kirchhofer  
Rodney A. Kirk  
Peter E. Kise  
Francis H. Kishi  
Adam M. Kissiah, Jr.  
Bruce B. Kittams  
Raymond A. Kjar  
Marcia Klein  
Brian W. Kline  
Eugene A. Klingshirn  
Rex C. Klopfenstein  
James C. Klouda  
Marian J. Kloza  
Betty C. Klune  
William H. Kmetz  
Joseph G. Kneuer  
Hsien Ching Ko  
Magnus Koch  
Reinhold Koch  
Richard F. Koch  
Hiroshi Kodera  
Alfred R. Koelle  
Paul D. Koerber  
Tosiro Koga  
Rikio Konno  
Michael W. Koop  
Eugene H. Kopp  
Clinton H. Kopper  
Paul R. Korney  
Robert K. Koslowsky  
Adele M. Koss  
Stephen T. Kowel, Ph.D.  
Walter J. Kozak  
Jens Krause, Ph.D.  
Peter A. Kreider  
Francis X. Krier  
Paul E. Kueser  
Frederic A. Kuhlemeier  
Roland E. Kuhn, Ph.D.  
Ben E. Kullerd  
Wolfgang H. Kummer  
Alexander J. Kunkle  

Michael E. Kunsman  
Arthur Kunst  
Stuart Kuo  
Jun-Ichi Kushibiki  
Frank W. Kussy  
Tetsuzo Kusuda  
Shih-Yin Lan  
Robert M. Landsman  
G. Gordon Lange  
George O. Langer  
Frederick L. Langhoff, Jr.  
Dr. Arvid G. Larson  
Reuven Lask  
David W. Lathrop  
James W. Laughlin  
Irwin L. Lebow  
Albert C. Lee  
Choong W. Lee  
Do-Young Lee  
E. E. Lehtola  
C. P. Leighton  
Cecil C. Lencioni, Jr.  
Richard G. Lesage  
Oskar N. Leuthold  
Winston D. Lew  
Edwin R. Lewis, Ph.D.  
Floyd V. Lewis  
H. Lloyd Lewis  
John G. Lewis  
Patric L. Lewis  
Jesse R. Lien  
Robert K. Likuski  
David J. Lindbergh  
Jens C. Lindof  
August J. Link  
Clovis E. Linkous  
Joyce Little  
Warren G. Little  
C. A. Littlewood  
Ming T. Liu  
Julian R. Livingston  
Robert M. Livingston  
Neal E. Lockwood  
J. L. C. Lof  
Pierre A. Loncle  
Maurice W. Long  
Michael D. Lore  
Stephen M. Lott  
Fred A. Lotte, Jr.  
Donald C. Loughry  
Karl G. Lovstrand  
John L. Lowrance  
John P. Lozes, Jr.  
Michael S. Lucas  
David W. Luce  
Louis A. Luceri  
James R. Lucid  
Edward N. Luddy  
Paul M. Lundquist  
H. Douglas Lung  
Rob R. MacGregor  
Richard B. Mack  
J. S. MacKelvie  
Ronald H. MacPherson  
Haruo Maeda  
Gregory A. Magin  
Philip C. Magnusson  
Christoph E. Mahle  
Matthew V. Mahoney  
William E. Maier  
T. D. Malarkey  
Ralph F. Manfreda  
John A. Mann  
Linda S. Manning  
William C. Marchand  

John Marczewski  
Richard N. Markell  
John E. Marqullan  
Thomas W. Marrs  
Curtis S. Martin  
Wesley K. Masenten  
Albert E. Mason  
Wolfgang M. Mathis  
Hideshi Matsumara, M.D.  
George L. Matthaei  
Kevin G. McCarthy  
Wayne C. McClung  
George F. McClure  
Tron McConnell  
Gordon P. McCouch  
David McFadzean  
William T. McGarrigle  
Bert A. McLean  
Frank J. Mcmullan  
William McMurray  
Donald W. McPheeters  
Wayne H. McQuerry  
William T. McVay, Jr.  
W. G. Mecklenbrauker  
Morton H. Mehr  
Hipolito Menendez  
John K. Menoudakos  
George E. Merrill  
Sidney Metzger  
Marlin H. Mickle  
Genaro O. Millan  
D. Richard Miller  
Douglas L. Miller  
Glenwood J. Mitchell  
Peter G. Mitchell  
Ted C. Mitchell  
Jerry D. Moench  
Richard J. Mohr  
Michael R. Mohrbacher  
Donald A. Molony  
Mark W. Monaghan  
J. Roger Moody  
James L. Moore  
Richard K. Moore, Ph.D.  
Dornis C. Morin, Jr.  
John G. Morrison  
Raymond Moses  
A. V. A. Mueller  
Marino H. Mueller  
Dr. James A. Mullen  
John P. Mulvey  
Lloyd G. Mumford  
Kendall H. Murakami  
Hiroshi Murata  
J. Muroga  
Arthur T. Murphy  
Bernard T. Murphy  
William F. Murphy  
Alan G. Murray  
James B. Murray  
Yasuto Mushiake  
Theodore J. Myers  
Leonard T. Mygatt, III  
J. H. Nadenau  
Anthony P. Napikoski  
Kenji Narita  
Robert T. Nash  
Nicolas Nazario  
Roger A. Neidel  
Charles M. Nelson  
Raymond I. Nerenberg  
Jochen Neuffer  
Robert L. Nevin  
Won K. Ng  
Caleb M. Ngatuvai  
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Clark Nichols  
Mr. and Mrs. Richard S. Nichols
Edward Niemann, Jr.  
Motonao Niizuma  
N. Joergen A. Nilsson  
Albert A. Nims, Jr.  
H. Nishihara  
Toshio Nishikawa  
Takao Nishitani  
Norman E. Nitschke  
R. Eugene Nix  
Ted Nolan  
Robert B. Nourse  
Donald W. Novotny  
Kenneth D. Nowick  
Paul C. Nurches  
Larry E. Nutting  
Fred L. Nylander  
Timothy W. Oakley  
Penelope J. O’Connor  
John T. O’Donnell  
Akiko Ogawa  
Yasumitsu Okabe  
Masaji Okada  
Naohiko F. Okuma  
Toru Okumura  
John L. Oldenkamp  
Melvin I. Olken  
Richard E. Olney  
Robert J. O’Malley, Jr.  
Morio Onoe  
Takashi Onuki  
Angelo F. Orazio  
Gordon T. Orr  
Michael R. Osborne  
Yuzo Ozaki  
Karle S. Packard, Jr.  
Denis E. Paddock  
Walter Pagels  
Henry A. Pahl  
Richard A. Painter  
James M. Palmer  
Paul D. Palmer  
Paul H. Palmquist  
Gary M. Palter  
Frank R. Paolini  
Robert S. Parker  
Nick W. Patapoff, Jr.  
Jay T. Patchell  
Donald A. Patterson  
W. A. Patterson  
Ralph R. Paul  
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The IEEE History Center lost a long-
time friend and supporter with the 
death in October of William Baker.  
We are deeply grateful to Dr. Baker’s 
friend, History Center Trustee A. Mi-
chael Noll , for sharing his memories of 
Dr. Baker with the Center’s readers.

Dr. William Oliver Baker died on 31 
October 2005 at the age of 90 after 
a steady decline in his health, al-
though he was keenly and actively 

aware of the status of his many interests to the very end of 
his extraordinary life.
 Baker was vice president for research at Bell Tele-
phone Laboratories from 1955 to 1973, retiring from Bell in 
1980 as Chairman, a post created just for him. He joined Bell 
Laboratories in 1939, having earned his Ph. D. in Chemistry 
a year earlier from Princeton University. His undergraduate 
studies were at Washington College in Chestertown, MD. 
For nearly two decades, Dr. Baker’s leadership of research at 
Bell Telephone Laboratories created the model for modern 
industrial research laboratories
 William Oliver Baker was born 15 July 1915 in Quak-
er Neck, MD. He attended a one-room Quaker schoolhouse 
and spent his childhood helping his mother raise chickens 
and turkeys on the family farm. She was very inventive 
in treating poultry diseases, and her son William probably 
first became interested in chemistry as a result. Later, at Bell 
Laboratories, his research in chemistry would focus on the 
basic science of plastics, natural rubber, and other substanc-
es, emphasizing crystalline molecular structures and mac-

romolecules. The practical motivation for his early wartime 
research was the search for a replacement for rubber, and the 
results of his research were strategic in the victory of World 
War II. His research into polymers was vital to the Bell Sys-
tem for electrical insulators, polymer carbons, and semicon-
ductors, and was later applied to heat shields for missiles 
and satellites.
 Dr. Baker was quietly at the helm of science and re-
search in the United States for more than sixty years, serv-
ing Presidents Eisenhower, Kennedy, Johnson, Nixon, Ford, 
and Reagan. Baker was asked by President Eisenhower to 
reorganize defense communications, conveyed messages 
between the State Department war room and President 
Kennedy during the Cuban missile crisis, was at the White 
House the day President Kennedy was assassinated, and as 
a member of the President’s Foreign Intelligence Advisory 
Board championed the use of satellites and computers by 
the intelligence community.
 As acknowledgment of his service to the nation and 
to science, Baker was awarded the Presidential Medal of Sci-
ence, the Presidential National Security Award, and over 25 
honorary doctorates. A few of the awards he received in-
clude the Priestly Medal of the American Chemical Society 
(1966), the Benjamin Franklin Medal – American Philosoph-
ical Society (2000), the Fahrney Medal - Franklin Institute 
(1977), the Arthur M. Bueche Award – National Academy of 
Engineering (1986), the Thomas Alva Edison Medal for Sci-
ence – State of New Jersey (1987), and the Lifetime Achieve-
ment Award – Marconi International Fellowship Foundation 
(2003).

obItUary   DR. WILLIAM O. BAKER – 1915-2005

continued on page 16
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The IEEE History Center is pleased and 
grateful to note the gift from Major Johnson 
of a copy of Electric Wiring by Arthur Cook.  
It will be a useful addition to the Center’s li-
brary, and will be a resource for scholars of 
electrical history.

BUHL, HANS, Bue-
senderen: Valdemar 
Poulsens radiosystem 
[The Arc Transmitter: 
Valdemar Poulsen’s 
Radio System], Aar-
hus University Press, 
2005.

Today the Danish 
inventor Valdemar 

Poulsen is best known for his 1898 in-
vention of the “Telegraphone”, a wire-
recorder, which was the first practical 
means for magnetic recording and re-
production.  But in the 1910s and 1920s 
he was much more famous for his 1903 
invention of the arc transmitter.  This 
was a device for generating continuous 
radio waves, something the spark trans-
mitters of the time could not do.  Besides 
being more effective for radio telegra-
phy, Poulsen’s arc transmitter made pos-
sible radio telephony, sending music or 
speech by modulating a carrier wave of 
fixed frequency.
 Poulsen’s invention was taken up 
most vigorously in the United States, 
where Cyril Elwell had purchased the 
patent rights, and at the time of World 
War I the Poulsen arc was the most im-
portant type of radio transmitter, used 
in many countries around the world.  
Though it was superseded in the 1920s 
by the electron tube as a generator of 
continuous waves, the Poulsen arc was 
of immense importance worldwide in 
the establishment of radio as a practical 
means of communication.
 Hans Buhl, who is curator at the 
Steno Museum, the Danish Museum for 
the History of Science and Medicine, has 
written an extremely valuable contribu-
tion to the history of radio.  He surveys 
the state of the art at the time of Poulsen’s 
work, and he examines the role of the arc 
transmitter, from 1903 into the 1920s, 
in the multifaceted and multinational 
development of the new technology of 

wireless communication.  The story is 
told fluently, and the reader learns not 
only about the people and technology in-
volved, but also about the business, po-
litical, and military aspects of the growth 
of radio.
 Based on a Ph.D. dissertation com-
pleted at the University of Aarhus, the 
book is meticulously researched, with 
sources given in endnotes.  The author 
has taken advantage of the secondary lit-
erature on history of radio, but he bases 
his account largely on primary sources, 
both original technical publications and 
materials in archives in the United States, 
Denmark, England, and Germany.  The 
book is abundantly and effectively il-
lustrated, and an appendix presents the 
physics of the Poulsen arc.  In Denmark, 
Valdemar Poulsen has something of the 
status of Thomas Edison in this country, 
so it is appropriate that the book is writ-
ten in Danish.  But given the importance 
of the topic for the history of radio world-
wide and the high quality of this exposi-
tion, an English translation is much to be 
desired.

Available from Aarhus University Press, 
Langelandsgade 177, DK-8200, Aarhus, 
Denmark; www.unipress.dk, cloth, ISBN 
87-7288-807-5, 375 pp.

GEROVITCH, SLAVA, 
From Newspeak to Cy-
berspeak: A History of 
Soviet Cybernetics, The 
MIT Press, 2005

Slava Gerovitch’s in-
terest in Soviet cyber-
netics grew out of his 
fascination with the 
variations in scientific 

discourse between the Soviet Union and 
the United States.  “While American aca-
demics preferred precise, unambiguous 
wording, Russians often valued more 
intricate and vague formations open to 
multiple interpretations.”  Gerovitch’s 
book is not only a superb study of how 
language influences science, it is also a 
cautionary tale of how ideology can crip-
ple scientific discourse.  
 Cybernetics, whose supporters 
hoped it would become a universal meth-
od of problem solving, quickly fell afoul 

of party ideologues in the Soviet Union.  
Cybernetic models conflicted with Pav-
lovian models; moreover, Cybernetics 
– originating from the work of Western 
thinkers – was considered a suspect dis-
cipline because of capitalist industry’s 
embrace of its techniques.  Cybernetics 
was labeled a “reactionary imperialist 
utopia” and cybernetics was thought to 
intend to lower human status by replac-
ing humans with machines.
  The declassification of the computer 
in the Soviet press in the mid-1950s re-
versed the tide, as did Khrushchev’s 
reforms and the de-Stalinization of sci-
ence.  Computers were embraced as a 
method of telling the truth, and cyber-
netics hoped to unify the sciences and to 
solve economic and management prob-
lems.  Cybernetics became popular, and 
authors of scientific papers sprinkled 
cybernetics terms through their writings.  
Cybernetics began to suffer from prob-
lems of definition.  Cybernetics, which 
been supposed to unify the sciences, suf-
fered from a lack of unity in its own dis-
course.  Championed during its early re-
bellious period as a value-free objective 
language, cyberspeak eventually found 
itself politicized.  
 Gerovitch’s history will appeal to 
readers interested in a range of topics:  
linguistics, the history of computing, the 
connections between politics and science 
and  technology, and Soviet history.

Available from The MIT Press, Massa-
chusetts Institute of Technology, Cam-
bridge, MA 02142 USA, +1 800 405 1619, 
mitpress.mit.edu, $24.00, paperback, 
ISBN 0-262-57225-7, 378 pages, 35 illus.

HELFRICK, ALBERT. Electronics in the 
Evolution of Flight
Texas A & M Univer-
sity Press, 2004

Electronics and flight 
are two technological 
pursuits which have 
assisted the process 
of globalization in 
the 20th century. The 
development of avia-

tion allowed people and goods to move 
around the globe at speeds that could 
not even be imagined at the start of the 
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20th century. Flight beyond the Earth’s 
atmosphere has given humanity a new 
global perspective of itself. Terms like 
“the Global Village” and “Spaceship 
Earth” underscore the cultural impact 
that the technologies of electronics and 
flight have had on the world. The stories 
of electronics and flight are each so dra-
matic that it is easy to lose sight of the 
essential interconnectedness of these two 
stories. Albert Helfrick’s book Electron-
ics in the Evolution of Flight offers up a 
well-written and concise portrait of the 
symbiosis  between electronics and the 
advances in flight.
 As Helfrick explains, the commer-
cial and military success of flight needed 
more than just advances of aeronauti-
cal technology. Flight, as a widespread 
social, economic, and military phenom-
enon, would have been impossible with-
out electronic enablers: air-to-air and 
ground-to-air communication systems; 
radar for better tracking and monitoring 
capabilities; navigational tools for flying 
at night or over great distances; fire-con-
trol systems to improve combat effec-
tiveness during supersonic; and compu-
tational systems to allow large amounts 
of data to be integrated and processed in 
real-time. At the same time, the market 
potential in aircraft and spacecraft ap-
plications became important technical 
and economic drivers in the electronics 
industry. Electronic systems are probably 
the single largest expense in an aircraft or 
spacecraft. 
 In his preface to the book, Helfrick 
comments on how little the non-expert 
appreciates the role of electronics in the 
story of flight. “When crowds observe 
the shuttle launches from the Kennedy 
Space Center,” writes Helfrick, “the enor-
mous power of the giant rocket engines 
overwhelms them. No one is impressed 
with how well the silent microchips keep 
everything going smoothly. Anyone can 
make a big fire. True genius is keeping 
a big fire under control and sending a 
huge rocket into a precise orbit.” Helfrick 
sets out to recount the flow of achieve-
ments in electronics on which the story 
of flight rests. Breadth, rather than depth, 
of coverage is the hallmark of this small 
book.  In this regard he does a good job 
at offering a concise overview; one that 
non-electrical engineers and electrical 
engineers alike will appreciate. He looks 

at radio, radar, fire-control, semiconduc-
tors, air traffic control systems, synthetic 
aperture radar, LORAN, GPS, spacecraft 
control systems, and many other topics. 
 Helfrick informs us that the history 
flight has focused on people like Howard 
Hughes, Charles Lindbergh, and Chuck 
Yaeger. However, an entire group of sci-
entists, engineers and inventors has been 
left out of this history, whom Helfrick 
calls “the unsung group of nerds who 
made [avionics] all happen.” 

Available from Texas A&M University 
Press, www.tamu.edu/upress, $19.95 pa-
per, ISBN 1-58544-413-8, vii + 181 page, 
16 B&W photos, 1 line drawing, index.

SARKER, T., MAILLOUX R., OLINER, A., 
SALAZAR-PALMA, 
M., and SENGUPTA, 
D. (with contributions 
from others), History of 
Wireless, Wiley Series in 
Microwave and Optical 
Engineering,  2006

History of Wireless is a 
comprehensive and 
detailed work explor-

ing, as the title indicates, the key events 
and figures in the development of wire-
less.  The text is divided into seventeen 
roughly chronological and thematic 
chapters, beginning with a chronology 
of developments in magnetism (traced 
back to 2637 BC), electricity, and light, up 
to Maxwell, and ending with a history of 
phased array antennas.  History includes 
in-depth discussions of Maxwell, Heavi-
side, Tesla, Bose, and Fleming, among 
others.  While Marconi and his work are 
addressed throughout the book, he does 
not receive the same treatment as figures 
such as Maxwell and Bose.  This was a 
conscious decision made by the authors, 
who recognized that Marconi is the sub-
ject of an extensive volume of literature, 
and chose instead to focus “on most spe-
cific and less known aspects and people 
who also made invaluable contribution 
to the development of wireless.”  How-
ever, the authors have included enough 
to provide the appropriate historical 
framework.  The text has a global focus, 
with chapters exploring Soviet quasiop-
tics, Japanese antenna development, and 

the contributions of German scientific re-
searchers and companies.
 History has many other strengths, 
beginning with its highly organized and 
outlined table of contents, which item-
izes each chapter and discussion, and 
makes everything simple to locate.  The 
text draws from several types of sources, 
including contemporary and more recent 
articles and books, biographies, and the 
scientists’ own publications, as well as 
many IEE, AIEE and IEEE publications, 
including IEEE Transactions, Proceedings 
of the IEEE, and several works published 
by IEEE Press.  History includes sev-
eral detailed chronologies and lists of 
“crucial events” and “developments” of 
the nineteenth and twentieth centuries.  
Each chapter features several diagrams, 
drawings, formulas, and photographs of 
most of the key figures, and concludes 
with detailed endnotes, many of which 
reference current websites.  Much atten-
tion is paid to the background and mo-
tivation of these figures; such details are 
found throughout the narrative and are 
highlighted by the biographical sketches 
included as parts of chapters throughout 
the book.  The authors have used accessi-
ble language and have included interest-
ing details, such as the images of Canadi-
an and UK postage stamps honoring the 
contributions of Fessenden and Marconi, 
respectively.  Several of the chapters are 
essays contributed by various historians 
and could stand alone as references and 
starting points (particularly aided by the 
detailed endnotes) for further research in 
any of these topics.
 This work might be too detailed for 
general readers interested in a narrative 
history of wireless, but it is an indispens-
able reference volume, and it would be 
an outstanding textbook for an introduc-
tory course in the subject.

Available from Wiley-IEEE Press, Hobo-
ken, NJ, www.wiley.com, $59.95, hard-
cover, ISBN: 0-471-71814-9, 603 pp., in-
dex. 
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Perhaps the most common malfunction shown in movies is 
an elevator getting stuck.  When this happens in You’ve Got 
Mail (1998), an emergency phone is used for rescue.  There 
is, however, no emergency phone in the cage-type elevator 
that gets stuck in Mixed Nuts (1994), and the trapped pas-
senger calls out, sings, and plays musical instruments in the 
effort to attract someone’s attention.  Lady in a Cage (1964) is 
the story of a woman, played by Olivia De Havilland, who 
gets trapped in her home elevator when there is a power 
outage and where she remains when looters enter the house.  
In Nine Queens (2000) an elevator appears to get stuck; it 
was actually stopped on purpose, and when a passenger is 
helped out, her purse is stolen.  Sometimes a stuck elevator 
is welcomed.  In Deconstructing Harry (1997), Harry Block 
(Woody Allen) imagines that he’s in an elevator with a beau-
tiful woman and that it gets stuck.  This happens in Shallow 
Hal (2001), where two people, trapped for hours in an eleva-
tor, get to know each other well.

Finally, we might mention elevator music.  This is usually a 
term of opprobrium, as in American Beauty (1999) when the 
daughter asks, during dinner, “Do we always have to listen 
to this elevator music?”  “Bali Hai” is playing in this case, but 
“Girl from Ipanema” is more typical.  It is the elevator mu-
sic we hear when the Blues Brothers are in the elevator that 
moves excruciatingly slowly, and it is the music the animals 
enjoy in the elevator in Babe: Pig in the City.  Even people 
sometimes enjoy elevator music.  In Panic (2000), Alex, the 
main character, meets his future wife in an elevator; when 
he asks her what floor she wants, she admits that she’s just 
riding, as “It’s less dangerous than the freeway, and I like 
the music.”

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

ElEVatorS continued from page 5

Baker was a member of the Friends Committee of the IEEE 
Center for the History of Electrical Engineering from 1992. 
He was also a member of many advisory and a trustee to 
many non-profit organizations. He was influential in the cre-
ation of the Andrew W. Mellon Foundation and was chair-
man of its board from 1975 to 1990.

A web site has been created at www.williamobaker.org to 
document the life and achievements of Dr. William O. Baker. 
His papers are in the process of being archived and donated 
to Princeton University through the generous support of 
the Andrew W. Mellon Foundation and the assistance of the 
Annenberg School for Communication at the university of 
southern California and Bell Labs.
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