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In the last several years Center staff
have talked with a great many engineers,
and over and over again these people
have mentioned the need for a survey
history of electrical, electronics, and com-
puter engineering from its beginnings in
the mid 19th century to the present. We
have been equally cognizant of another
need: because virtually all forms of elec-
trical technology have undergone spectac-
ular development in the last half century
and because this development has
received relatively little attention from
historians, it is imperative to preserve
the remembrances and personal papers
of the engineers who have lived through
this period. The Center is pleased to
announce that with the support of the
IEEE Foundation we are beginning a
major project directed toward both of
these needs.

Beginning in early 1993 we will be
researching and writing a comprehensive
history of electrical, electronic, and com-
puter technology. Our objective is to
explain how engineering science and its
main applications developed in their sci-
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entific, economic, and social contexts, and
how these contexts were affected by elec-
trical technology. This is to say, the book
will be both technical and contextual his-
tory. As is appropriate to the subject
matter, the book will take an internation-
al perspective and two-thirds of it will
deal with events since 1920. Our intend-
ed audience is, first and foremost, the
engineering community, but the book will
be accessible to all educated readers.

The story will be told chronologically.
This organization we judge preferable to
one that considers in turn the main appli-
cations for two reasons. First, at a partic-
ular point in time many applications are
shaped by a common social context, such
as the rapid urbanization in the United
States at the turn of the century, or the
exigencies of World War II, or the space
race of the 1960s. Second, all applica-
tions draw on a shared state-of-the-art
and a shared state-of-the-profession,
including such things as contemporary
EE theory, the establishment of industri-
al standards, the development of instru-
ments for test and measurement, the

availability of off-the-shelf components,
and the EE education provided by col-
leges and universities. A working table-
of-contents is shown on pages 4 and 9.

All of the Center staff will be involved in
the three-year project, which will be
directed by Research Historian Frederik
Nebeker. He and Research Historian
Loren Butler, who will join the staff in
early 1993 (see Staff Notes), will be the
principal authors. The Center’s Director,
William Aspray, will be continually
involved in the planning and execution of
the project, and the Center’s Curator,
Postdoctoral Researcher, and four gradu-

THE CENTER LAUNCHES A
MAJOR RESEARCH AND
OUTREACH PROGRAM

ate students will also contribute. We will
take advantage of the excellent connec-
tions of the Center with the engineering
and historical communities in this coun-
try, Europe, and Japan to call upon the
expertise of engineers and historians
both for assistance in the research and
for critique of the draft chapters. Of par-
ticular value will be the advice given by
the Technical Activities Historical Liai-
son Committee (see page 5).

The primary literature, the historical lit-
erature, and available archival materials
will be the main sources for many of the
chapters. For the chapters dealing with
events since 1920, oral-history interviews
with leading engineers—to be conducted
as part of the project—will be a principal
source of information and insight. We
will ask to examine personal papers and
company records; when we encounter
particularly valuable papers, we will
work to arrange for their permanent
preservation.

A few of the themes that the book will
develop are the following: the drawing
together of engineering practice and sci-
entific research; the rise of collaborative
engineering; market-pull and invention-
push as forces for new technology; the
importance of industrial standards; the
synergy of new technologies; and the

(continued on page 4)
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Graduate Students

The Center is benefitting this year from
the part-time service of four Rutgers
graduate students of history: Eric
Boyles, Jill Cooper, Colleen O’Neill, and
Christine Skwiot. They each bring a
unique background and perspective to
the historical research they do.

¢ Boyles holds a bachelors degree in
the history of science from the Universi-
ty of Wisconsin at Madison. He worked
for the Center as a graduate assistant in
1991-92 and has written on the tech-
niques and ideology of 19th century
maintenance engineers and repair tech-
nicians.

e Cooper graduated from Bucknell
University in 1990. At Rutgers, she is
doing classwork on the societal context
of biomedical technology.

e (O’Neill holds a B.A. degree in gov-
ernment from Pomona College and an
M.A. degree in american history from
New Mexico State University. She is an
advanced student in the Rutgers History
Department and will soon begin writing
her dissertation on women and mining
in America’s Southwest.

e  Skwiot received a B.A. degree in his-
tory and political science from the Uni-
versity of Michigan at Ann Arbor and an
M.A. degree from the Hagley program in
history of technology at the University of
Delaware. She is currently planning a
dissertation that will focus on cultural
history. &

Staff Update

We receive many inquiries from IEEE
members about the present activities of
former key employees of the Center. All
of our past staff have continued their
productive careers:

Robert Friedel was Director of the
Center from its inception in 1980 until
1984. He is now a professor of history at
the University of Maryland at College
Park, where he is working on a history
of the zipper.

Ronald Kline, director of the Center
from 1984 to 1987, is now teaching in
both the history and philosophy of sci-
ence and technology program and the
college of engineering at Cornell Univer-
sity. He recently completed a biography
of Charles Proteus Steinmetz (see bibli-
ography, page 6). He is president of the
IEEE Society on Social Implications of
Technology and won a 1992 Excel award

Ellis Promoted

The Center is proud to announce the
promotion of Michael Ann Ellis to the
position of Assistant to the Director.
Those of you who have dealt with the
Center in the year and a half that she
has worked here can no doubt recall
the enthusiastic personability she
brings to her work. In her new posi-
tion, Ellis will employ those skills to
assist the Director execute his profes-
sional and managerial duties. H

Center Adds Historian

We are pleased to announce the most
recent addition to the Center’s staff.
Dr. Loren Butler will be joining the
Center as Research Historian in early
1993. She holds a B.A. degree in
mathematics from Princeton Universi-
ty, an M.A. degree in mathematics
from the University of Michigan at
Ann Arbor, and a Ph.D. in conceptual
foundations of science from the Uni-
versity of Chicago. During her gradu-
ate training at Chicago, she spent sev-

eral years working at the University
of California at Berkeley with John
Heilbron, a leading scholar of the his-
tory of electricity. Dr. Butler’s recent-
ly completed dissertation analyzes the
history of mathematical physics and
applied mathematics in the United
States. At the Center, her main
responsibility for the next several
years will be to co-author the Center’s
one-volume history of electrical tech-
nology, Power and Control. &

for best editorial or column with his col-
umn “Engineer of Death’ or ‘Winning
with Technology™, published in the sum-
mer 1991 issue of the society’s magazine
“Technology and Society”. He is current-
ly writing a book on rural electrification
in the United States.

Joyce Bedi, Curator for seven years
(1983-1990) and acting director on sever-
al occasions, has completed her course-
work for a Ph.D. in the history of tech-
nology from the Hagley program at the
University of Delaware. She is begin-
ning research for a dissertation on the
strobe photography pioneer and IEEE
Fellow Harold Edgerton. Her profes-
sional activities include chairing the
selection committee for the Society for
the History of Technology’s Dibner
Award, chairing the Technology Muse-
ums Special Interest Group and editing
their newsletter, “Artifactory.” B
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Programs

The Center continues to work hard to pre-
serve the history of electrical engineering
and spread the word widely to electrical
engineers, students, and the general pub-
lic. Only about half of our funding comes
from the IEEE General Fund. The rest
comes from Rutgers, project grants, and
contributions from companies, founda-
tions, and individuals like you. We need
and appreciate your help to continue our
work developing archives, exhibits, oral
histories, popular articles, conferences,
milestones, teaching, and research.

We have two programs by which compa-
nies, foundations, and individuals can
help to support the Center’s activities:
through an annual gift to the Friend’s
Program or a lifetime gift to the Partner-
ship Program. Whether you give to the
Friends Program or the Partnership Pro-
gram, you gift is tax-deductible and its
use is overseen by the Friends Committee,
a group of distinguished electrical engi-
neers appointed by the IEEE Foundation.
Partnership donations not earmarked for
a specific project are treated like endow-
ment funds, as a means to provide contin-
uing support to the Center. Some Friends
contributions are used for current pro-
jects, while others are treated like endow-
ment funds. All donations to either the
Friends Program or the Partnership Pro-
gram should be made payable to the
“IEEE Foundation Friends Fund.”

Friends Program (annual giving)
Patron $1000 - 2499
Sustaining Friend 100 - 999
Friend 35- 99

Partnership Program lifetime gift

Founding Partner $100,000 or more
Senior Partner 50,000 - 99,999
Partner 25,000 - 49,999
Colleague 10,000 - 24,999
Associate 2,500 - 9,999

Partnership contributions may be pledged
and fulfilled over a three-year period. B
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James E. Brittain

J. Reese Brown

John H. Bryant

Deitz Engineers Inc.

Parry R. Dybing

Robert Elbourn

Donald Erickson

Thelma Estrin

J. A. Giordmaine

Louis R. Gray
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KBR Foundation

The Center is pleased to announce a
new Associate Partner: the KBR Foun-
dation of Leesburg, Virginia. The gift
from the KBR Foundation was given in
memoriam of William F. Rust, Jr., a
Life Senior Member of IEEE who
joined the Institute as a student in
1935. This tribute to Mr. Rust’s memo-
ry will live on as part of the Center’s
endowment.

A complete list of our Partners can be
found on the back page of this newslet-
ter. @

Sources in Electrical History 2: Oral His-
tory Collections in U.S. Repositories is a
recent Center publication supported by a
grant from the Friends Fund.

IEEE Membership No. (if applicable - one need not be a

ADDRESS

member to become a Friend) :
O I would like to receive the Center's newsletter

(published three times a year) at no charge.

4 I would like to receive further information about

the Partnersh Program.
Friends Program (annual giving) O I would like to receive further information about
Q Patron $1000 - 2499 the Friends Program.
O Sustaining Friend 100 - 999
O Friend 35. 99 Make checks payable to:

IEEE Foundation Friends Fund



Center for the History of Electrical Engineering

’TE&wazd Bamos
| Donald$, Banks

B Marma Barnes

‘HerbertM Baruch‘j, 1

:\ \:‘Frank Bateman
Floyd H. Bay

Brian C. Belanger .

| John M. Bennett

| Willam B. Bertolet

, :Charles E. Bethge
i Mmhael Birkett
 Leslie F. Blanchard
4 John P. Blewett
Tsaac Blonder
 Jeane M. Bond

‘ . “ ElhottC (lutler
" Richard Darey .
f: JamesRI)avey -
~ William P Dayton
k Robert deForest
5Frankalono .
‘FredenckH 1111

Power and Control
(continued from page 1)

increasing roles of government, the mil-
itary, and academia in research and
development. Technological trends will
be described, such as the move, in many
applications, from mechanical to elec-
tromechanical to electrical to electronic
(even, in some cases, to photonic); the
move from analog to digital; automa-
tion and miniaturization; and the use of
an increasing part of the electromag-
netic spectrum. The need to view a
technology as part of a social system
will be emphasized throughout, and the
social effects of technology, both good
and bad, will be discussed.

The product will, we hope, be a compre-

hensive, well-illustrated, and readable
one-volume history of electrical engi-
neering, presenting a contextual and
technically accurate account of the
development of electrical engineering
science and its main applications. It is
our intention that this be a book every
engineer will want to read and the book
that people will turn to in order to
understand the development of the
field of electrical engineering and its
ever-increasing role in modern society.
We plan to publish the book with IEEE
Press, perhaps in collaboration with a
high-quality mass-market publisher
who can more effectively reach the edu-
cated public. B

POWER AND CONTROL:
A HISTORY OF ELECTRICAL, ELECTRONIC,
AND COMPUTER TECHNOLOGY

Introduction: Harnessing electrons
Chapter 1:

Creating electrical science, 1700 - 1900: empirical discoveries and theoretical formulations

(Franklin, Volta, Oersted, Ampere, Faraday, Henry, Ohm, Kirchhoff, Maxwell, Hertz), the lightning rod
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Cont.

Part I: The achievement of instantaneous telecommunications, 1830 - 1883

Chapter 2: The telegraph and the telephone: Gauss and Weber, Cooke, Morse, Wheatstone; subma-
rine telegraphy (Thomson); Siemens & Halske, Western Union; military, business, and scientific uses;
Society of Telegraph Engineers; Bell, telephone companies

Chapter 3: Other uses of electricity: electroplating and electrochemistry; electromagnets; primary
batteries; generators (Wilde, Siemens, Pacinotti, Gramme); motors; arc lighting (Staite, Brush, lighthous-
es); instruments

Part II: Electric lighting and the new profession of electrical engineering, 1884 - 1900

Chapter 4: Electric lighting: development of incandescent lighting (Edison, Swan, Tesla); Edison’s
Pearl Street station; competition between gas, arc, and incandescent lighting

Chapter 5: Electric power: improvements in generators and motors; transformers; Tesla; Battle of
the Systems; electroprocessing; business and domestic uses of electricity (elevators, escalators, fans,
pumps), electric trolleys (Sprague, van Depoele), subways, electric cars; the storage battery

Chapter 6: Professionalization: AIEE and IEE; EE education; Kelvin, Heaviside, Steinmetz, and EE
science; electrical units and industrial standards, electrical measurements (Weston); telephone switching
and the loading coil

Part III: The establishment of electrical power and wireless communication, 1901 - 1920

Chapter 7: Electricity in industry: electrical manufacturers (GE, Westinghouse, Siemens, Brown-
Boveri), power companies; improvements in generators (turboalternator), motors, and insulators; electric
power in manufacturing and mining; cooperative engineering courses

Chapter 8: Radio telegraphy and telephony: Marconi, Tesla, Fessenden, electron tubes (Fleming, De
Forest), IRE, Alexanderson alternator, Armstrong’s superheterodyne, radio in World War I, amplifiers and
microphones, amateur radio, RCA, the global radio system

Chapter 9: Advancing technologies: industrial R&D (Edison, GE, Bell), test and measurement (oscil-
loscope), solenoid valve, long-distance telephony and automatic sw1tch1ng, teletypewriter, electric phono-
graph, magnetic recordmg, and motion pictures, electricity in medicine and dentistry (x-rays, electrocar-
diography)

Part IV: Electrical technology enters the home, 1921 - 1939

Chapter 10: Radio technology and broadcasting: RCA, Sarnoff, technical advances (Raytheon, West-

inghouse), directional antenna, spectrum expansion (shortwave) FM investigations of the ionosphere;
broadcasting in different countries (commercial and government-run), radio’s golden age

(continued on page 9)
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Technical Activities Liaisons

Electrical technology has expanded so rapidly and many areas have become so
technically complex that it is important for the Center to obtain guidance from
technical experts who have a historical sense of their discipline. With this objec-
tive in mind, the Center has recently worked with IEEE Society Presidents to
form a Technical Activities History Liaison Committee. The first tasks of this
committee are to advise the Center on candidates for formal oral history inter-
views and to provide technical guidance on the one-volume history of electrical
engineering the Center has just begun to prepare.

Members of the Technical Activities History Liaison Committee:

Antennas and Propagation William F. Croswell ~ Nuclear and Plasma Sciences W. Kenneth Dawson

Broadcast Technology Noel Luddy  Power Electronics Philip L. Hower
Consumer Electronics David M. Lewis  Power Engineering Chen-Ching Liu
Electromagnetic Compatibility Chester L. Smith ~ Reliability Alan Plait
Engineering in Medicine Robotics and Automation Vincent Hayward
and Biology Herman Schwan  Signal Processing James F. Kaiser
Information Theory Anthony Ephremides  Social Implications of Technology Ronald Kline
Lasers and Electro-Optics Anthony J. DeMaria  Systems, Man, and Cybernetics Julian Reitman
Microwave Theory and Techniques Theodore Saad  Ultrasonics, Ferroelectrics, and
Neural Networks (Council) Robert J. Marks II ~ Frequency Control Arthur Ballato

We are working with the presidents of the other Societies to find suitable repre-
sentatives. If your technical society is not yet represented on this committee
and you think you might like to serve in this capacity, the Center urges you to
contact your Society President. We are seeking people who have a good techni-
cal and historical overview of their society’s field of interest. H

Sarnoff Center 50th Anniversary

The David Sarnoff Research Center cel-
ebrated its 50th anniversary on Thurs-
day, September 24, 1992 with a tour of
the facility and exhibitions of some of

In April 1987, the Sarnoff Research
Center became a client sponsored
research company and a subsidiary of
SRI International, of Menlo Park, CA. B
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the technologies developed there. High-
lights of the evening included a glimpse
of the office and library of David
Sarnoff, the illustrious chairman of
RCA, an exhibit of historic photos, and
demonstrations of advanced digital
HDTV (high definition television) and
face-recognition equipment.

The Center was established in 1942 as
RCA Laboratories and renamed in
Sarnoff’s honor in 1951. In the past
fifty years, the laboratory has made
numerous technological innovations,
notably in the area of television. In the
1950s, the Sarnoff Center was instru-
mental in promoting the adoption of
NTSC standards for all-electronic color
television. More recently, it has per-
formed a similar function in helping to
establish standards for stereo television
transmission and HDTV. Other signifi-
cant contributions include liquid crystal ~David Sarnoff in a light moment.
displays, CMOS, and charge-coupled

device image sensors.

Photo: David Sarnoff Research Center.
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The Newsletter's “Publications” section
was prepared with the assistance of Prof.
Thomas J. Higgins of the University of
Wisconsin - Madison.

Bromberg, Joan Lisa, The Laser in
America, 1950-1970 (Cambridge MA:
MIT Press, 1991), xiv + 310 pp.

In a clear and well-researched book, Dr.
Joan Lisa Bromberg traces the develop-
ment of a crucial 20th century technolo-
gy that has been important to science,
industry, and the military. After setting
the stage for the postwar electronics
research in the United States, Bromberg
describes the work of Charles Townes
and others that led to a working maser
at the end of 1953, a solid-state maser in
1956, and numerous maser applications
by the end of the decade. There follow
three chapters on, respectively, the
invention of the laser, the burgeoning of
laser research in the early 1960s, and
the early applications of lasers. In the
final chapter the author considers social
and well as technical factors in explain-
ing why lasers were invented when and
where they were.

Between 1982 and 1988, four societies,
one of them the IEEE Lasers and Elec-
tro-Optics Society, sponsored The Laser
History Project, a program to conduct
oral-history interviews and collect docu-
mentation pertaining to the invention of
this the laser. Dr. Bromberg was project
director, and The Laser in America was
written as part of the project. Its inter-
pretations, however, are those of the
author. B

Kline, Ronald R., Steinmetz: Engineer
and Socialist (Baltimore MD: Johns
Hopkins University Press, 1992), xii +
401pp.

In this impressively researched and ana-
lyzed study, Ronald Kline investigates
the many sides of Charles Proteus Stein-
metz, the impoverished, German-emigré,
hunchbacked dwarf who rose to become
chief of engineering at General Electric.
The book gives a careful reading of
Steinmetz’s important contributions to
the theory of magnetic hysteresis, the
analysis and design of AC circuits and
equipment, and high-voltage power
transmission. Detailed examination is
made of Steinmetz’s important role in
developing mathematical tools that could

6

be used in electrical engineering, includ-
ing his famous method of complex num-
bers for studying AC circuits.

One of the book’s greatest strengths is
its reach beyond Steinmetz’s technical
contributions. Steinmetz’s important
roles in building up a research infras-
tructure at General Electric, providing
leadership in the American Institute of
Electrical Engineers, and advancing
electrical engineering education receive
careful examination. More unusual is
Kline’s analysis of Steinmetz’s socialist
activities in contrast to the political con-
servatism of General Electric, and of
GE’s public relations campaign to build
on Steinmetz’s mystique. Throughout
the book, Kline builds on the existing lit-
erature of the history of technology in
order to provide greater context and
make his scholarship have significance
beyond the career of this one distin-
guished engineer and socialist. B

Other Books

Brittain, James E. Alexanderson: Pio-
neer in American Electrical Engineering.
Baltimore, MD: Johns Hopkins Univer-
sity Press, 1992.

Coopersmith, Jonathan. The Electrifica-
tion of Russia, 1880-1926. Ithica, NY:
Cornell University Press, 1992.

Croarken, Mary. Early Scientific Com-
puting in Britain. New York: Oxford
University Press, 1990.

de Henseler, Max. The Hallicrafters
Story, 1933-1975. Akron, Pennsylvania:
Antique Radio Club of America, Inc.,
1991.

Edison, Thomas. The Papers of Thomas
A. Edison: From Workshop to Laborato-
ry, June 1873-March 1876, Editors
Robert A. Rosenberg, Paul B. Israel,
Keith A. Nier, and Melodie Andrews.
The Papers of Thomas A. Edison, Editor
Reese Jenkins, vol. 2. Baltimore, MD:
Johns Hopkins University Press, 1991.

Frost, Robert L. Alternating Currents.
Nationalized Power in France, 1946-
1970. Ithica, NY: Cornell University
Press, 1991.
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Harkness, Jon M., Thomas J. Higgins,
Vincent C. Rideout, and James J. Skiles,
Editors. Electrical Engineering at the
University of Wisconsin in Madison,
1891-1991, Madison, Wisconsin: Univer-
sity Publications, 1991.

Hunt, Bruce J. The Maxwellians. Ithaca,
New York: Cornell University Press,
1991.

Israel, Paul. From Machine Shop to
Industrial Laboratory: Telegraphy and
the Changing Context of American Inven-
tion, 1830-1920. Baltimore, MD: Johns
Hopkins University Press, 1992.

Kahn, David. Seizing the Enigma: The
Race to Break the German U-Boat Codes,
1939-1943. Boston: Houghton-Mifflin,
1991.

Knepper, Daniel, and Susan Knepper.
The Making of Microsoft: How Bill Gates
and His Team Created the World’s Most
Successful Software Company. Rocklin,
CA: Prima Publishers, 1991.

Masani, Pesi R. Norbert Wiener. Basel:
Birkhauser Verlag, 1990.

Matteson, Donald W. The Auto Radio: A
Romantic Genealogy. Jackson, MI:
Thornridge Publishing, 1989.

Monod-Broca, Philippe. Branly: 1844-
1940, Au Temps des Ondes et des
Limailles. Paris: Belin, 1990.

Nese, M., and F. Nicotra. Antonio Neucci,
1808-1889. Rome: Italy Magazine Pub-
lishers, 1989.

Overmier, Judith A., and John Edward
Senior. Books and Manuscripts of the
Bakken. Metuchen, NJ: Scarecrow Press,
1992.

Schiffer, Michael Brian. The Portable
Radio in American Life. Tuscon, AZ: Uni-
versity of Arizona Press, 1992.

Slide, Anthony. The Television Industry:
A Historical Dictionary. New York:
Greenwood, 1991.

Smith, C., and M. N. Wise. Energy and
Empire: A Biographical Study of Lord
Kelvin. Cambridge, United Kingdom:
Cambridge University Press, 1991.

Weyman-Jones, Thomas G. Electricity
Privatisation. London: Avebury in associ-
ation with AMERG, 1989.

Wilson, J. F. Ferranti and the British
Electrical Industry, 1864-1940. Manch-
ester, England: Manchester University
Press, 1991.

Articles

Allan, D. J. “Power Transformers—The
Second Century.” Power Engineering
Journal 5 (January 1991): 5-14.

Bindon, John L. “Cwm Dyli Hydro Sta-
tion.” Power Engineering Journal 4
(November 1990): 265-269.

Brittain, James E. “George A. Campbell
and the Electric Wave Filter.” Proceed-
ings of the IEEE 80, no. 5 (May 1992):
782.

Cohen, I. Bernard. “Howard Aiken and
the Beginnings of Computer Science.”
CWI Quarterly 3, no. 4 (December 1990):
303-324.

Cusumano, Michael A. “Factory Con-
cepts and Practices in Software Develop-
ment.” Annals of the History of Comput-
ing 13, no. 1 (1991): 3-32.

Efmertova, Marcela. “Czech Physicist
Jaroslav Safranek and His Television.”
Social Studies of Science 22 (1992): 283-
300.

Fuchs, Margot. “The Indo-European
Telegraph System, 1868-1931: Politics
and Technical Chance.” Berichte zur Wis-
senschaftsgeschichte 13 (1990): 157-166.

Herring, Conyers. “Recollections from
the Early Years of Solid-State Physics.”
Physics Today 45, no. 4 (April 1992): 26-
35.



Center for the History of Electrical Engineering

Newsletter No. 31 Fall 1992

Holonyak, Nick Jr. “John Bardeen and
the Point-Contact Transistor.” Physics
Today 45, no. 4 (April 1992): 36-45.

James, Frank A.J.L. “Maxwell’s Early
Career.” Notes and Records of the Royal
Society London 45, no. 2 (1991): 266-270.

Jirasek, Stanislav. “70 Years of Electri-
cal Engineering Works of Skoda Con-
cern.” Skoda Review (January 1992): 2-
3.

Johnson, Gary L. “Searchers for a New
Energy Source: Tesla, Moray, Bearden.”
IEEE Power Engineering Review 11
(January 1992): 20-23.

Kryzhanovsky, Leonid. “Richmann’s
Experiment and the Electrophorus.”
Centaurus 34 (1991): 119-124.

Likourezos, George. “Jan. 28, 1958: a
Laser is Born.” IEEE Spectrum 29, no. 5
(May 1992): 43.

Lind, S. D. “Credit Card Standards for
Telecommunications: An Historical
Review.” Telecommunication Journal 59,
no. 4 (April 1992): 183-88.

Lindgren, Michael. “The Swedish Differ-
ence Engines.” CWI Quarterly 3, no. 4
(December 1990): 275-284.

Lindqvist, Svante. “Of Love and War
and Money: The Historical Role of Com-
munications Technology.” Polhem 10, no.
2 (1992): 198-213.

Mallick, M. C. “A Survey of Research
and Development in Electronics and
Telecommunication in India Over a Cen-
tury, 1850-1950.” Indian Journal of His-
tory of Science 24, no. 4 (1989): 284-317.

Miller, Gordon L. “Charles Babbage and
the Design of Intelligence: Computers
and Society in 19th-Century England.”
Bulletin of Science, Technology, and
Society 10 (1990): 68-76.

Myllyntaus, Timo. “The Transfer of Elec-
trical Technology to Finland, 1870-
1930.” Technology and Culture 32, no. 2
(April 1991): 293-317.

8

Noriyasu, H. “History of Electronic Musi-
cal Instruments and Computer Music.”
Journal of the Acoustical Society of
Japan 45, no. 8 (August 1989): 590-593.

Pake, George. “[John Bardeen:] Consul-
tant to Industry, Adviser to Govern-
ment.” Physics Today 45, no. 4 (April
1992): 56-63.

John Bardeen

Pines, David. “An Extraordinary Man:
Reflections on John Bardeen.” Physics
Today 45, no. 4 (April 1992): 64-72.

Reader, W. J. “The Engineer Must be a
Scientific Man’: The Origins of the Soci-
ety of Telegraph Engineers.” History of
Technology, Volume 13, 112-118. Editors
Graham Hollister-Short, and Frank A. J.
L. James. London: Mansell, 1991.

Rodwell, R. “The Marconi Archives.”
GEC Review 6, no. 3 (1991): 102-118.

Rohrer, Ronald A. “Circuit Simula-
tion—The Early Years.” IEEE Circuits
and Devices 7 (May 1992): 32-37.

Sakshaug, E. C. “A Brief History of AC
Surge Arresters.” IEEE Power Engineer-
ing Review 10 (August 1991): 12-13.

Schmukler, Robert. “A Brief History of
Bioelectrics.” Annals of Biomedical Engi-
neering 20 (1992): 265-268.

Schrieffer, J. Robert. “John Bardeen and
the Theory of Superconductivity.”
Physics Today 45, no. 4 (April 1992): 46-
55!

Stein, Peter K. “Early History of the
Bonded Resistance Foil Strain Gage.”
61st Shock and Vibration Symposium,
Pasadena, CA, 16 October 1990, 23-35.

Stix, Gary. “Profile: David A. Huffman,
Encoding the ‘Neatness’ of Ones and
Zeroes.” Scientific American (September
1991): 54-8.

Strunk, Peter. “Vom O-Bus zum DUO-
Bus.” Informationen aus der AEG-
Geschichte 1 (1991): 3-14.

Todd, Edmund N. “Electric Plows in Wil-
helmine Germany: Failure of an Agricul-
tural System.” Social Studies of Science
22 (1992): 263-281.

Wilkes, Maurice. “Charles Babbage: The
Great Uncle of Computing.” Communi-
cations of the ACM 35, no. 5 (March
1992): 15-21.

Williams, Kelvin J. “Deptford Power Sta-
tion: A Century in Power.” IEEE Power
Engineering Review 11 (June 1992): 26-
27.

Wood, James. “Beating the Transistor:
Developments in UHF Tube Technology.”
IEE Review 38 (March 1992): 104-110.

Wood, Stanley. “Arrival of the Valve.”
Electronic World + Wireless World 97, no.
1672 (March 1992): 252-255.

Wright, Charles. “AC Power Centennial
Observed at Ames Station.” IEEE Power
Engineering Review 38 (March 1992): 9-
10.

Young, J. W. “A Personal View of the
Local Loop over Thirty Years.” British
Telecommunications Engineering 10
(April 1991): 4-7.

Power and Control
(continued from page 4)

Chapter 11: Electrical appliances and early television: power industry, rural electrification (TVA),
impact of the Depression on the electric industry; refrigerator, washing machine, toaster, vacuum cleaner,
oven, water heater, iron; sound motion-pictures and public-address systems; early television (Baird), all-
electronic TV (Zworykin), early TV broadcasting

Chapter 12: Instruments, standards, and curricula: power electronics, components (vacuum tubes,
magnetron, klystron), measuring instruments, control systems (autopilot), differential analyzer, electron
microscope, electrification of business machines, neon and fluorescent lighting, graduate education (Jack-
son, Terman)

Part V: The Wizard War, 1939 - 1945

Chapter 13: Radar: developments in England, the U.S., Germany, and Japan; variety of radars; radar
countermeasures; IFF; loran; government-industry-academia collaboration

Chapter 14:  The ubiquitous electron tube: printed circuits, communications, proximity fuse, sonar, air-
borne TV, magnetic detection, night vision, fire control, Colossus, ENIAC

Part VI: The establishment of electronics, 1946 - 1960

Chapter 15:  Television and other consumer products: technical advances in TV, standards, broadcast-
ing, color TV, video recording (Ampex, RCA); high-fidelity and LPs; home appliances (refrigerator-freezer,
air conditioner, automatic washer, dryer, dishwasher); long-distance direct dialing

Chapter 16: Computers: analog computers; vacuum-tube computers (IAS Computer, Univac, IBM
701), magnetic-core memory; transistorized computers; assemblers and compilers, computer languages
(Fortran); information theory

Chapter 17:  The transistor and more: transistor (Bell, TI), military and government sponsorship of
R&D, avionics, maser, laser, electron beam technologies, components, nuclear power (Shippingport), xerog-
raphy (Carlson), EE in science (accelerators, radio astronomy, instruments); nationalization of power and
communications industries

Part VII. The miniaturization of electronics, 1961 - 1976

Chapter 18: Miniaturization: planar process (Fairchild), field-effect transistor, integrated circuit, IBM
360, microprocessor (Intel), minicomputers (DEC), supercomputers (Cray); Japanese electronics manufac-
turing

Chapter 19:  Military and scientific electronics: avionics; missiles; space program (Apollo); satellites,
including communications satellites (Telstar); medical technology (pacemaker, CAT, electron microscope,
ultracentrifuge, hearing aid)

Chapter 20: Industrial power and control: nuclear-power industry, electronics in industry, control sys-
tems, numerical process control, electronic telephone switching, lasers, holography, fiber optics (Corning),
programming languages, formation of IEEE

Part VIII: The information society, 1977 - 1990

Chapter 21:  The personal computer: the PC market, proliferation of uses (information management,
CAD/CAE/CAM, automation, educational, recreational), computer communications and digitization, Al,
neural networks, computer imaging

Chapter 22:  Disseminating electrical technology: communications, traffic control, satellites for com-
munications and data gathering, electronics in the home (cable TV, microwave oven, VCR, camcorders,
CDs, videodisks, HDTV, large-screen TV), electronic instruments in science (particle accelerators), biomed-
ical engineering

Chapter 23:  Electrical technology for the future: industrial and commercial standards, applications of
lasers, opto-electronics, robotics, applications of superconductivity, fusion research, science-based engi-
neering, controversy over the health hazards of CRTs and electromagnetic fields

Summary

Chapter 24:  The sciences of electrical engineering, 1900 - 1990: electromagnetic theory, quantum
mechanics, solid-state physics; information theory, control theory, network theory, operations research,
numerical analysis, fuzzy logic; relationship between electrical technology and the sciences of electrical
engineering

Conclusion: 150 years of progress

Endnotes (including a bibliographic essay for each part)
Appendix: Chronology
Index

Note: Each part begins with a setting of the historical scene. There follows one or two chapters devoted to a
particular story. The final chapter in each part deals with other developments in the period and reviews
aspects of the state-of-the-art and the state-of-the-profession not covered in the other chapters in that part.
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Programming Language History

The Special Interest Group in Pro-
gramming Languages of the Associa-
tion for Computing Machinery will
sponsor its second History of Program-
ming Languages Conference on April
20-23, 1993, in Cambridge, MA. The
conference will update many of the
themes introduced at the first,
ACM/SIGPLAN History conference,
held in 1978. In addition to the ses-
sions dedicated to a number of lan-
guages, there will be a forum on the
practice of the history of computing,
discussing such issues as documents,
archives, journals, conferences, uni-
versity courses, writing and teaching.
For more information, please contact
J.A.N. Lee, Department of Computer
Science, Virginia Tech, Blacksburg, VA

24061-0106, telephone (703) 231-5780.

A more narrowly focused event will
be the one-day conference on the his-
tory of the programming language
Algol 68 to be held in Amsterdam on
February 11, 1993. The program for
this meeting includes talks about var-
ious aspects of Algol 68 as well as a
general survey of the history of pro-
gramming languages. Scholars
speaking are Friedrich Bauer,
Charles Lindsey, Cees Koster, Sietze
van der Meulen, Lambert Meertens,
and John Peck. For more informa-
tion, please contact Gerard Alberts,
CWI-AM, P.O. Box 4079, NL-1009 AB
Amsterdam, The Netherlands, tele-
phone 31 80 615986. W
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Workshop in Cuba

A workshop on the history of electrical technology in Cuba and the USA, sched-
uled to be held January 25-28, 1993 in Havana, Cuba, is being organized by the
the Cuban Society of History of Science and Technology and the Study Center for
History and Organization of Science, a research institute within the social-sci-
ences section of the Cuban Academy of Sciences.

The term “electrical technology” is a comprehensive denomination including such
areas as electric power, telecommunications, and computer science. The workshop
is intended as a forum for historical appraisals of scientific and technical aspects
and their social and economic context. Since electrical technology in Cuba was
linked, for many years, with U.S. technological development, the workshop will be
focused on the history of this technology in both countries, in the 19th and 20th
centuries. Papers will treat such subjects as the first Cuba-U.S. telephone link by
submarine cable and the rise of the International Telephone and Telegraph
Corporation, sugar-mill electrification in Cuba, first steps of radio communication
in Cuba (1899-1916), Havana as a proving ground for new automatic telephone
exchange systems since 1910, and the introduction of frequency-modulated radio
in Cuba. Spanish and English will be the working languages. Translation will be
available if necessary. For more information, contact Joan Lisa Bromberg, Univer-
sity of California at Davis, Davis, CA 95616-8673, telephone (916) 739-0544. W

Electronics in Europe

There will be a one-and-a-half day con-
ference sponsored by the Centre de
Recherche en Histoire des Sciences et
des Techniques considering European
research, business, and political
responses to the post-war electronics
challenge held in Paris on May 27-28,
1993.

The objective of this international
conference is to examine with a compar-
ative perspective research, business and
state responses to the semiconductor

electronics challenge. These include the
related aspects of organizational
changes, research practices, business
strategies, industrial policy, and public
perceptions.

For more information, please contact
Antonio Botelho, Kellogg Institute, Uni-
versity of Notre Dame, Notre Dame, IN
46556, telephone (219) 239-7674 or
Francois Jacq, Centre de Sociologie de
P'Innovation, Ecole de Mines, 62 Bd.
Saint Michel, 75272 Paris Cedex 06,
France, telephone 33 1 40 51 92 82. W

Yokogawa Electric
Museum Project

A museum of measurement is being organized by Yokogawa Electric, one of
Japan’s leading firms in the field of electrical meters, measuring instruments,
and industrial instrumentation. Yokogawa Electric, which has been deeply
involved with leading U.S. companies, once participating in technology licensing
agreements with the Foxboro Company and presently engaged in a joint venture
partnership with General Electric and Hewlett-Packard, plans to include U.S.
technologies, as well as those of Europe and Japan, in its displays, which are
slated to open in Tokyo in 1996.

Overview of the Museum:

Goal: The museum
traces the evolution of mea-
surement technologies, and
their contributions to society,
from the dawn of measuring
instruments up to the pre-
sent. The museum aims to
present exhibits which will
be informative to everyone,
from elementary and junior
high school students and the
general public on through Model N-3 electromagnetic oscillograph devel-
experts in the field. oped by Yokogawa Electric in the 1920s.

Photo: Yokogawa Electric

Scope: The collection encompasses electrical meters, measuring instruments,
electronic measuring technologies, and industrial instruments from the earliest
days after the industrial revolution. It includes American and European instru-
ments, traditional Japanese weighing and measuring devices, and instruments
which have been key influences in the evolution of the Japanese instrument
industry from Yokogawa Electric’s founding in 1915 to the present.

Themes: The exhibits will show the advent and development of measuring
instruments, their role in society, and their impact on society. It will include a
section showing where today’s technologists meet the outstanding ideas of their
predecessors.

Current Exhibits:

In addition to Yokogawa Electric products, the collection includes electrical
meters by Weston Instruments, General Electric, and other manufacturers of the
second half of the 19th century—articles such as an automatic balancing
recorder designed by Longbourne Callendar and woodblock prints used for
instruction in weights and measures in Japanese primary schools during the
Meiji era (the late 19th century.) Including gifts from individuals and items on
loan from other museums, more than 4,000 artifacts have been collected and
painstakingly restored.

It will be sometime before the museum opens, but the activities in preparing the
exhibits, and the information gained thereby, have already been discussed by
engineering societies in Japan, and parts of the collection have been exhibited at
the Japanese National Science Museum. In the meantime, Yokogawa Electric
has exhibited some of the restored items at their headquarters in Tokyo.

Future Plans:

This museum aims to amass a collection of rare and valuable measurement arti-
facts. The present plan calls for a grand opening to the general public in 1996 at
a location near the Yokogawa Electric headquarters. For more information,
please contact Mr. Eiju Matsumoto, Yokogawa Technology Museum Office, Yoko-
gawa Electric Corporation, 2-9-32, Nakacho, Musashino-shi, Tokyo 180, Japan. H

CharlesStrom
FredermkSufﬁe}d .

Photo: Yokogawa Electric

Eiju Matsumoto standing in front of a
model 204C audio oscillator, manufactured
by Hewlett-Packard in the 1940s.
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IEEE/SHOT Prize

At the August 1992 meeting of the Society
for the History of Technology in Uppsala,
Sweden, Donald MacKenzie was awarded
the 1992 IEEE Life Member Prize in Elec-
trical History for his article, “The Influ-
ence of the Los Alamos and Livermore
National Laboratories on the Develop-
ment of Supercomputing” (Annals of the
History of Computing 13, no. 2 (1991):
179-201) Dr. MacKenzie’s paper considers
the history of computer architectures,
particularly parallel architectures, and
the role of the large, publically-funded
research and development organizations
often called “national laboratories.”

The IEEE Life Members’ Prize in Electri-
cal History is sponsored by the IEEE Life
Members Fund, awarded by the Society
for the History of Technology, and admin-
istered by the Center. The prize is award-
ed annually for the best paper on the his-
tory of electrical technology published
during the preceding year.

Radio Magazine

A magazine dedicated to aficionados of
vacuum tube radios, published by an
amateur operator based in Colorado, is
available for subscription. The magazine,
called “Electric Radio,” is published
monthly. Each issue contains approxi-
mately 40 pages, printed on high-quality
paper that reproduces photographs well.
Articles range in subject from interviews
of persons associated with the design,
manufacture, and use of vintage radios to
helpful tips on rehabilitating and main-
taining “radios that glow in the dark.”
The magazine also serves as a bulletin
board for radio buffs to swap notes. For
more information, please contact Barry R.
Wiseman, N6CSW/0, Box 57, Hesperus,
CO 81326, telephone (303) 247-4935.

Computer Fellowship

The Charles Babbage Institute is accept-
ing applications for the Adelle and Erwin
Tomash Graduate Fellowship to be
awarded for the 1993-94 academic year to
a graduate student whose dissertation
will address some aspect of the history of
computers and information processing.
Topics may be chosen from the technical
history of hardware or software, economic
or business aspects of the information
processing industry, or social, institution-
al or legal contexts of computing.

There are no restrictions on the venue of
the fellowship which pays $10,000 plus
an amount up to $2,000 for tuition, fees,
and other approved research expenses.

Complete application materials should be
received by January 15, 1993. For more
information, please contact Charles Bab-
bage Institute, University of Minnesota,
103 Walter Library, 117 Pleasant Street
S.E., Minneapolis, MN 55455, telephone
(612) 624-5050. ®

Donations of Books

Through the course of the year, many
generous members offer the Center
their collections of IEEE journals, engi-
neering textbooks, or other technical
publications. The Center accepts only a
small number of these donations
because of our limited space and the
good library facilities available to us at
Rutgers, IEEE, and the Engineering
Societies Library.

Still, we would like to see these books
and journals find a home where they
will be appreciated. If any of our read-
ers would like to supplement their insti-
tutional or personal libraries, or know of
any other collector who might be inter-
ested in accepting engineering texts and
journals, please contact the Center. We
will forward offers of donations to the
appropriate places. B
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