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ations of AIEE, IRE, and IEEE mem-

bers for his assiduous volunteer
activities, including service as the first
IEEE president following the merger of the
two predecessor societies in 1963. He is
also one of the most distinguished electri-
cal engineers of the 20th century. Born in
Vienna in 1901, he pursued a dual educa-
tion, earning in the mid-1920s both a Ph.D.
in physics from the humanistic university
in Vienna and a Sc.D. in electrical engineer-
ing from the technical university. After
five years as research engineer for the
Siemens-Schuckert company in Vienna and
Berlin, Weber accepted a faculty position at
the Polytechnic Institute of Brooklyn (now
Polytechnic University) in 1930. There he
distinguished himself as a researcher in
microwave theory and techniques. During
World War II he established a company to
manufacture microwave attenuators and
other devices. The company thrived—

E rnst Weber is known to several gener-

annual sales reached $5 million in the mid-
1950s—but Weber found the management
of it too great a distraction from his princi-
pal interests, research and education, so the
company was sold, providing Polytechnic
with its first substantial endowment. After
the war, Weber established the Microwave

Research Institute at Polytechnic, which
became a worldwide center for microwave
research. (In 1986 it was renamed the
Weber Research Institute in his honor.)
Weber served as President of Polytechnic
from 1957 to 1969. He lives today in retire-
ment in Tryon, North Carolina.

Several years ago Weber completed a
manuscript telling the story of the rise of
electrical engineering. The manuscript was
extensively revised by Frederik Nebeker,
Research Historian at the IEEE History
Center. Nebeker, who was already well
acquainted with Weber, having written
about his career both in an article for
Proceedings of the IEEE and in a chapter of
the book Sparks of Genius, worked with him
to add autobiographical chapters to the

manuscript. A grant from the IEEE
Foundation paid for a substantial portion
of the rewriting.

The resulting book, The Evolution of
Electrical Engineering: A Personal Perspective,
which has just been published by IEEE

Frederik Nebeker and Ernst Weber

Press, is a concise, well-illustrated account
of the rise of the profession. It begins by
describing how Weber came to be an elec-
trical engineer, then sketches, in the bulk of
the book, how electrical engineering
became the mature field he encountered in
the 1920s, and ends with a short account of
Weber’s career as an engineer and educa-
tor. In a substantial afterword to the book,
Anthony B. Giordano writes about Weber
from his perspective as student, colleague,
and friend.

The book is available from IEEE Press
(Order Number PP0420-0), tel. 1-800-678-
IEEE.
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IEE-IEEE Exhibit

The IEEE and the Institution of Electrical
Engineers (IEE) have recently been
exchanging information and planning col-
laborative efforts in the historical and
archives areas. The first major collabora-
tive project is an historical exhibit on
transatlantic communications, from sailing
ships to satellites. IEE has taken the lead
on this exhibit, with support from IEEE.
The exhibit will be displayed in the lobby
of the IEE building on Savoy Place in
London from August 15 through
September 29, 1994. A similar version of
the exhibit will be shown at the IEEE
Operations Center in Piscataway, New
Jersey in January and February 1995. More
information about the exhibition in the
United States will be given in the next
issue of our newsletter.

Summer Intern

This summer, the Center is hosting Ross
Hamilton as its 1994 summer intern.
Hamilton is a first-year Ph.D. student at
the University of Warwick studying the
history of the British small computer
industry under computer historian Martin
Campbell-Kelly. Hamilton, who holds a
B.Sc. in computer science (Warwick, ‘93),
will spend most of his time assisting the
Center staff with work on the Power and
Control project and the editing of oral his-
tories. He is also using his time in
America to work on his own research by
consulting resources not available to him
in England.

The summer intern program seeks to pro-
vide research experience for graduate stu-
dents in the history of electrical technolo-
gy, while enlisting the help of promising
young scholars for the Center’s projects.
The Center often sponsors non-US stu-
dents as interns in order to promote global
interest in the history of electrical technol-

ogy.

History in Translation

Center Director William Aspray’s book,
John von Neumann and the Origins of Modern
Computing (MIT Press, 1990) is now avail-
able in Spanish and will soon be available
in Japanese translation. The publishers
are, respectively, Editoria Gedisa and
McGraw Hill of Japan.
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1995-96 Fellowship in Electrical History

Applications are currently being accepted
for the 1995-6 Fellowship in Electrical
History. Funded by a grant from the IEEE
Life Member Fund, the Fellowship is for
either one year of full-time graduate work
in the history of electrical science and tech-
nology at a college or university of recog-
nized standing, or for up to one year of
independent research for a recent Ph.D.
graduate in the same field. The stipend is
$14,000.

The Fellowship Committee evaluates
applicants on the basis of a complete

1994-95 Fellow

The 1994-95 IEEE Fellowship in Electrical
History has been awarded to Ross Basset.
Mr. Bassett is writing a doctoral disserta-
tion in the history of science program at
Princeton University on the history of
metal oxide semiconductors. He holds a
bachelor’s degree in electrical engineering
from the University of Pennsylvania and a
master’s degree in history from Cornell
University. Between obtaining these
degrees, Basset worked at IBM as a staff
engineer for eight years. With his disserta-
tion, Basset will draw out the broad
themes of technological change as illustrat-
ed by the development of large scale inte-
gration techniques.

New Position
for Ellis

The Center's Assistant to the Director,
Michael Ann Ellis, has received a promo-
tion to a new position within IEEE, work-
ing in the IEEE Financial Services depart-
ment. We appreciate her dedication and
hard work for the Center over the past
three-and-one-half years and wish her well
in her new post.

New e-mail Address

The center has a new internet addess. You
may contact the Center by sending e-mail
to: history@ieee.org

description of the proposed research, col-
lege transcripts, letters of recommendation,
and additional information supplied on the
application form. Students with under-
graduate degrees in engineering or the sci-
ences as well as those having degrees in
the humanities are invited to apply. The
deadline for receipt of applications is 1
February 1994, and three copies of the
entire application package must accompa-
ny the original. Application forms are
available from the Center.
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Talking Audiovisual

History...

What is the nature of the Center’s audiovi-

sual history program?

Since its inception, the Center has been col-
lecting oral histories with distinguished
electrical engineers and engineering man-
agers. This activity has increased signifi-
cantly over the past five years. In the past
year, we have begun a program of video-
taping to supplement our oral history pro-
gram. Currently we hold approximately

215 oral histories and a few video histories.
What is the purpose of this program?

Oral history is an important additional
source of historical data, supplementing
the traditional historical sources such as
artifacts, published and unpublished docu-
ments. Interviews are particularly good for

learning about an individual’s personal

views on some important event or devel-
opment, and for better understanding the
role of motivations and personalities in key
events. We are using oral history as a tool
in our Power and Control project, i.e. in
writing our survey history of electrical
technology since 1850. Moreover, many
engineers and students like to hear what
the leaders of their profession have to say
about the key events with which they were
associated. Interviews can also fill in gaps
in the historical record and help to resolve
contradictory evidence. In our video histo-
ries we try to avoid “talking heads” but
instead have knowledgable people display

and explain historical artifacts.

What is the form of the final product?

All of the audio interviews are transcribed,
edited by both staff and interviewee, and
approved by the interviewee before being
made publicly available. Researchers insist

Two New Milestones

Poulson Arc Transmitter

On the afternoon of Saturday 28 May 1994,
at the Lyngby Radio Station just north of
Copenhagen, the Danish IEEE Section held
a dedication ceremony for an IEEE
Electrical Engineering Milestone in honor
of a path-breaking radio transmitter. IEEE
President-Elect James T. Cain represented
the IEEE Executive Committee at the cere-
mony, which was held in conjunction with
the IEEE Region 8 meeting in Copenhagen.

In the early days of wireless, messages
were encoded in dots and dashes and sent
by spark transmitters. Conveying voice or
music by radio required a continuous-
wave (CW) transmitter, and the first suc-
cessful CW transmitter was the invention
of the Danish engineer Valdemar Poulsen.
Poulsen was already known for another
invention, the Telegraphone, the world’s
first functional magnetic recorder, patent-
ed in 1899.

Poulsen’s invention of the arc transmitter
built upon the work of the English engi-
neer William Duddell, who had discov-
ered how to make a resonant circuit using
a carbon-arc lamp. Duddell’s “musical
arc” operated at audio frequencies, and
Duddell himself concluded that it was
impossible to make the arc oscillate at
radio frequencies. In 1902, however,
Poulsen succeeded in doing just that—by
modifying the electrodes, placing the arc
in an atmosphere of hydrocarbon vapor or
pure hydrogen, and adding a transverse
magnetic field.

Poulsen's transmitter was used worldwide
in the second and third decades of the cen-
tury until it was displaced by transmitters
that employed the vacuum tube as a gen-
erator of continuous waves.

upon transcripts because listening to tapes

takes too much time, and interviewees

appreciate the opportunity to enhance their

any researcher or interested party.
Interviews are available in several different

KDKA

When Frank Conrad, a Westinghouse engi-
neer, returned to his amateur-radio hobby
that he had set aside during World War I,
he used a vacuum-tube continuous-wave
transmitter. This meant he could send
speech and music, rather than the Morse
code to which he had previously been lim-
ited. He played records over the air and
built up a large following among ama-
teurs. In 1920 Harry P. Davis, a
Westinghouse vice president, decided that
Conrad's transmissions were an excellent
way to stimulate the sale of radio equip-
ment, and on 16 October Westinghouse
asked the Department of Commerce for a
special licence to begin regular broadcast-
ing. Thus was born Station KDKA, whose
first transmission, broadcast on a wave-
length of 360 meters at 100 watts on the
evening of 2 November, reported returns
of the Presidential election between
Warren G. Harding and James M. Cox.
Within a year seven other licensed stations
followed KDKA'’s lead, and within two
years there were almost five hundred sta-
tions in the United States; by the end of the
decade most U.S. homes contained a radio
receiver.

On Friday 17 June an IEEE Electrical
Engineering Milestone plaque was dedi-
cated to honor the pioneering broadcasting
station KDKA. The IEEE Pittsburgh
Section nominated the achievement and
conducted the dedication ceremony. The
IEEE Executive Committee was represent-
ed by Past-President Martha Sloan.
Milestones Coordinator, Charles R.
Wright, also spoke at the ceremony. The
plaque citation called attention to the role
played by Davis and Conrad as well as the
significance of amature radio in the estab-
lishment of regular radio broadcasting.

that all finished interviews will be avail-
able on the internet.

formats. Sometimes a group of related

interviews with corrections and emenda-
tions before they are made publicly avail-
able. The IEEE Foundation Life Member
Committee has provided a generous grant
to enable us to complete transcription of
our backlog of interviews and make them
more accessible. We are still in the process
of formulating our procedures for handling
video interviews.

interviews, such as those with workers at

What are your plans for the future?

the MIT Radiation Laboratory or those

from our Engineers as Executives project

We are hoping to increase the international

are grouped together and published in a

representation in the program. One way to

book by the Center or by the IEEE Press

1o that is to work in closer contact with

Every finished interview is available in
paper or floppy disk format for a nominal

professional societies around the world.

This May we conducted 19 interviews in

charge from the Center. We are in the pro
cess of placing the finished interviews on

the internet, where they will be accessible

How are these interviews made available

to researchers?

Any interview that is in its completed
form, as described above, is accessible to

24 hours a day. However, we are still
working out some problems about format
and our computer server, so access will be
somewhat limited for the next few months.

By the end of 1995, however, we anticipate

Japan, which were only possible because of
the efforts of a number of members of the
IEE Japan. We have also been discussing
oral history projects with members of the
IEE in the United Kingdom and the VDE in
Germany. These initial efforts we hope
will serve as models of cooperation with
other national professional societies.
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Communications Museum

A large collection of electrical communica-
tion technologies is available for visitors
to examine and explore at the National
Museum of Communications in Irving,
Texas. A “touch-and-feel” museum, the
National Museum of Communications
encourages patrons to handle many of its
exhibits, providing a memorable exposure
to a wide variety of communications tech-
nologies. Founded in 1979 as the Texas
Broadcast Museum, the National Museum
of Communications continues to maintain
radio and television technologies as the
core of its collection. the centerpiece of the
museum is the control panel used by the
“Voice of America” radio station from the
mid-1950s until 1988. There are also recre-
ations of a 1930s radio studio and a 1960s
television studio. Other electrical commu-
nications technologies on display include
video recorders, microphones, telephones,
teletypes, computers, phonographs, and
tape recorders. The museum’s library col-
lection, which contains thousands of
albums, magazines and radio transcripts,
is available to scholars doing research on
the history of telecommunications.

Cryptology Museum

An interesting look at electric encryption
technologies is available at the National
Cryptologic Museum, an historical exhibit
sponsored by the National Security
Agency. Located at NSA Headquarters in
Ft. Meade, MD, the National Cryptologic
Museum is the first first officially sanc-
tioned Department of Defense-level mili-
tary museum. It features in its collection
several famous coding machines, such as
the German “Enigma” from World War II,
a 1930s-vintage Hebern machine, and the
machine used by Americans to read the
Japanese “Purple” cipher. Other museum
attractions include non-electronic cryptog-
raphy artifacts, such as old code books,
texts, training aids, and devices. The
museum also includes a library for histori-
cal research with a Freedom of Information
Act reading room on the premises avail-
able for use by prior appointment. For
more information, contact DIRNSA, Attn:
E32 (Museum), Ft. George G. Meade MD
20755-6000, tel. (301) 688-5849.

Museums in Japan

We are pleased to report on three Japanese
museums that may be of interest to our
readers. We advise you to make advance
arrangements before visiting these
musuems.

*Sony maintains an exhibit recounting the
company’s historic role in the development
of consumer and ___

commercial prod-,

ucts, including, =

radios, televisions, |
videocassettes,|
compact disks, |
camcorders, digi-
tal tape recorders,
and satellite |
broadcasting. The
display area also
includes a display | |
of current prod-|
ucts and a demon-
stration of high-
definition theater.
Headsets with|
tour information |
in several lan-
guages, including
English, are avail- |
able. Open 10:00
AM-4:30 PM busi-
ness days. 6-7-35
Kita-Shinagawa,
Shinagawa-ku,
Tokyo. Telephone
(03) 5448-2649.

oNGK Insulators, Ltd., one of the world’s
leading manufacturers of electrical insula-
tors, operates an insulator museum on the
premises of the NGK High Voltage
Laboratory approximately 20 km outside

World'’s first transistor television

Nagoya. This important aspect of the his-
tory of electric power has been carefully
preserved and interpreted by Dr. Tetsuo
Fujimura, currently Counsellor of NGK
Industries and Professor at Chubu
University. For more information about
visiting the museum, contact the Overseas
Division of NGK Insulators, Ltd., Shin-
maru Building 2F,
1-5-1 Marunouchi,
Chiyoda-ku,
| Tokyo. Telephone
1 (03) 3284-8810.
_ | Fax (03) 3284-8888.

| *The Agency of
| Industrial Science
_|and Technology
{maintains a
Preservation Hall
of Research
Instruments. For
more than a centu-
ry, the Japanese
|government has
| been supporting
research in indus-
trial science and
tielc hinroiloleivi)
including a long
history of research
in electrical power
and more recently
electronics and
computer engi-
neering. The
Preservation Hall holds many of the origi-
nal prototypes and test equipment devel-
oped in these government laboratories.
The museum in located on a campus with
other government research facilities in
Tsukuba City. Telephone (02) 9854-2130.

(manufactured by Sony)
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The Newsletter's "Bibliography" section was
prepared with the assistance of Prof. Thomas .
Higgins of the University of Wisconsin-
Madison.

Schiffer, Michael Brian, The Portable Radio
in American Life. Tucson and London:
University of Arizona Press, 1991. xvii +
259 pp., with illustrations.

Anthropologist Michael Schiffer uses his
archaeological skills and insights to reveal
the rich, complex history of an important
consumer product. By placing the
portable radio within a historical narrative
that begins with visionary predictions of a
technological “democratization” of music,
Schiffer demonstrates that portable radios
existed in the collective imagination long
before they were within the grasp of engi-
neers or inventors. He describes in detail
efforts during the 1920s and 1930s to pro-
duce and market “portable” radios com-
pact enough to take along outdoors.
Technological problems beset these
devices, as did consumers’ insufficient
interest in constant accessibility to their
radios. Conditions changed with the start
of WWII, and Schiffer shows how new
small tubes and a keen interest in radio
broadcasts led to increased demand for
small radios in the post-war years, even
before the introduction of the famous
Regency pocket transistor radio in
December of 1954.

Pocket radios grew in popularity through
the 1950s, and Schiffer displays numerous
examples of tube and transistor radios of
various shapes, sizes, and styles.
Transistor radios first out-sold tube radios
in the U.S. in 1957 — the year Sony mar-
keted the first Japanese transistor radio,
and a year that saw the proliferation of
rock music radio stations catering to a
huge teenage market. Schiffer examines
the fortuitous convergence of technology,
demography and marketing that produced
an enormous boom in transistor radio sales
lasting into the 1960s. Sharply critical of
earlier “cryptohistories” that have misrep-
resented the conditions of Japanese success
with this early consumer electronics prod-
uct, Schiffer seeks to draw lessons for the
future from a more careful rendition of
developments of the past. Thought-pro-
voking as well as entertaining, The Portable
Radio in American Life will interest engi-
neers, radio buffs, historians, and the gen-
eral public.

Books

Ball, Norman R., and John N. Vardalas.
Ferranti-Packard: Pioneers in Canadian
Electrical Manufacturing. Montreal:
McGill-Queen’s Univ. Press, 1994.

Beaver, William. Nuclear Power Goes On-
Line: A History of Shippingport. Westport,
CT: Greenwood Press, 1990.

Bennett, Stuart. A History of Control
Engineering, 1930-1955. London: Peter
Peregrinus Ltd., 1993.

Buchwald, Jed Z. The Creation of Scientific
Effects: Heinrich Hertz and Electric Waves.
Chicago: University of Chicago Press,
1994.
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IBM. New York: Crown Publishers, 1993.
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NY: American Institute of Physics, 1992.
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Knowledge: a History of the Hawthorne
Experiments. New York: Cambridge
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of Antonio Meucci’s Pioneer Work in the
Invention of the Telephone.” Technology
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Center for the History of Electrical Engineering

Newsletter No. 36 Summer 1994

Bennett, Stuart. “A Brief History of
Servomechanisms.” IEEE Control Systems
14, no. 2 (April 1994): 75-79.

D’Agostino, Salvo. “Hertz’s Researches
and Their Place in Nineteenth Century
Theoretical Physics.” Centaurus 36 (1993):
46-82.

Denisyuk Yu.N., and V. A. Gurikov.
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Future of Direct Manipulation [of
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Lynch, David W. “The Early Years of
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Special Issues

The Society of American Motion Picture
Engineers has published a special issue of
the SAMPE Journal (Jan/Feb, 1994) com-
memorating the society’s 50th anniversary.
Forty pages of the issue are dedicated to
such topics as “First SAMPE Chairman”,
“The Early Years”, “SAMPE Presidents”,
and “Operations of the Society.”

The Microelectronics Journal also has a spe-
cial issue (February 1994) to mark its 25th
anniversary. The issue has over 30 pages
of special articles, including “25 Years in
GaAs ICs”, “Quarter Century of
Microelectronics in Japan”, and “A
Quarter Century of Microelectronics: What
Happened in Analog Electronics and What
is Ahead?” The issue includes an article
by Gordon E. Moore, the Chairman of the
Intel Corporation.

New! Historical T-shirts from IEEE!

Now you can buy five T-shirts and one sweatshirt expressing your interest in
the history of electrical technology. All the T-shirts
are 100% cotton, and the sweatshirts are at least
90% cotton—all in thick, durable fabric from
: quality manufacturers.

Three of the shirts display line drawings
of IEEE Founders: Thomas Edison,
Nikola Tesla, and John von Neumann.

Another T-shirt shows radio pioneer Eunice Randall in
front of her gear. A fifth T-shirt, labeled “I’'m in control,”
shows Black’s historic feedback circuit. And our sweat-
shirt (99% Genius) plays on a famous aphorism of
Edison. Available in L, XL, or XXL. IEEE member
discounts and bulk discounts available.

T-shirts: $12 members, $15 non-members, $9 bulk (12 or more)
Sweatshirt: $20 members, $24 non-members, $18.50 bulk (12 or more)

Shipping and handling to one address in North America:
if purchase is $ 0-25, shipping and handling charge is $3.

26-50 4
51-100 5
over 100 4% purchase

(round up to next dollar)
(add $5 for S&H outside North America)
Order number:

HT1. Edison (gray with navy lettering)

HT2. Tesla (natural with dark brown ink)
HT3. Von Neumann (canteloupe with dark ink)
HT4. Randall (white with purple ink)

HTS. I'm in Control (light blue with navy ink)
HS 1. 99% Genius (burgundy with white ink

Quantity ~ Order # Unit cost  Size (L, XL. XXL only)
NAME
ADDRESS
IEEE Member No. (required for member discount)
0 Check enclosed (payable to "IEEE - history center")
] Charge to my credit card: ___Visa ___ Mastercard ___Amex  Other
Card No.
Subtotal e

Expiration date
Shipping and handling RS R

Total S ST

Signature
Please allow four weeks for delivery. Rush orders extra.

Please mail to: IEEE Center for the History of Electrical Engineering, Rutgers University, 39 Union St., New Brunswick NJ 08903
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Computer History On-line

An encyclopedia of computer history pub-
lished on floppy disk is available from
Lexikon Services, an electronic publishing
company. The encyclopedia has over 1,300
articles, with information on more than
300 different computers, 200 computer lan-
guages, and hundreds of individuals, com-
panies, and technologies. It contains infor-
mation on a wide variety of areas in com-
puter history, including early non-US com-
puters, from countries such as Russia,
Germany, Japan, Sweden, United
Kingdom, Italy, and Norway. The ency-
clopedia works on any IBM-compatible
personal computer and requires no special
software to run. It comes with full text-
search capability, on-screen help, and an
install program. It requires under 2.5
megabytes of memory. The cost for the
encyclopedia is $19.95. Registered users
will receive free updates for one year. For
more information, please contact Lexikon
Services, 3241 Boulder Creek Way,
Antelope CA 95842, tel. (800) 414-4286.

Babbage Book

The IEEE Press, in conjunction with the
Rutgers University Press, has just printed
Charles Babbage: Passages from the Life of a
Philosopher. This autobiography, first pub-
lished in 1864, is hailed as the mischievous
memoirs of the pioneer of the computer.
Edited by esteemed historian of computing
Martin Campbell-Kelly, who has added a
new introduction to the text, the book
includes chapters such as “Recollections of
LaPlace, Biot and Humboldt”, “Picking
Locks and Deciphering”, “Theatrical
Experience”, “Religion”, and “Hints for
Travellers”, as well as technical sections on
Babbage’s difference and analytic engines.
The book, in paperback, is available
through IEEE, order number PP 04051.
Call 1-800-678-IEEE.

Partnershlp Program

We are gratefut to the ﬂrgamzanons and mdw1duals listed below who prov;de generous support -
to the Center in the form of operating, endowment, and project funding. If you or your organiza-
tion are mterested in pmmg our Partnerslup Program, piease contact the Dlrector, Dr Wilham

Aspray

Foundmg Parmers IEEE

; A book that gives the
b 110 year history of
General Electric’s factory at Fort Wayne,
Indiana has recently been published by
Clovis E. Linkous. Thoroughly researched,
the book give a detailed account of the
plant, which 29 years after its construction
was absorbed into the General Electric
empire to become a major facility for the

,' B tgers Umversﬁy '
_ IBM Corporation

company. It contains detailed information
about thousands of Ft. Wayne personali-
ties, including much new material about
James John Wood and Marmaduke
Slattery, two pioneers in the electric power
field. The book, which is 560 pages with
141 illustrations, costs $30. For more infor-
mation, contact Clovis Linkous, 2929
Woodstock Ct., Fort Wayne IN 46815.
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