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Sparks

Genius

Every three years the IEEE holds a

Sections Congress, where representa-

tives from the nearly 300 IEEE
Sections from around the world meet to
discuss members’ concerns. At Sections
Congress ‘93, held this past summer in San
Juan, Puerto Rico, delegates drew up a pri-
oritized list of 33 recommended actions.
The second of these recommendations was
to enhance the self- and public image of the
engineer, in part by educating the public
about the importance of the accomplish-
ments of electrical engineering.

The Center’s most recent product will help
to achieve this goal. Sparks of Genius:
Portraits of Electrical Engineering
Excellence by Frederik Nebeker, with con-
tributions by William Aspray, Andrew
Goldstein, and David Morton, published
by IEEE Press in October, contains eight
biographical studies of living electrical
engineers. Each study, based upon an
extensive oral-history interview, as well as
published materials and personal papers,
illustrates what makes engineering exciting
by presenting technical landmarks, and the
individuals behind them, in their scientific,
commercial and political contexts. The
book is a product of the IEEE Oral History
Program, funded by the Life Member
Committee.

It is generally acknowledged that electrical,
electronic, and computer technologies have
profoundly changed society in the 20th
century, but few people have much under-
standing of the processes responsible.

Indeed, many people, if asked to name out-
standing electrical engineers, can hardly do
more than list a few inventors, such as
Morse, Bell, and Edison, from the earliest
days of electrical engineering.

It is characteristic of our culture that liter-
ary, artistic, or scientific work bears the
name of the writer, artist, or scientist, while
engineering work is usually anonymous.
There are no doubt
many reasons for
this—most people
have little under-
standing of technol-
ogy; the collabora-
tive nature of mod-
ern engineering
means that achieve-
ments are seldom
attributed to indi-
viduals; engineering
is often regarded as
routine problem-
solving (and even
the obviously inno-
vative engineering is
often thought of as
merely applying the
discoveries of scien-
tists); and the list
goes on.

Although the view
of engineering as
routine is well
entrenched, it is, as
any engineer knows,
a misperception.
Engineering draws
on a large body of
knowledge, some of it embodied in scien-
tific laws. But these laws seldom deter-
mine, in any large measure, the solutions
an engineer conceives. The individual
engineer—his or her knowledge, experi-
ence, talents, insight, and inspiration—
matters in the way each task is accom-
plished. This much is true of all engineers.
Beyond this, there are many especially cre-
ative engineers who put their individual
stamp on engineering in a larger way by
helping to determine the direction of tech-
nological advance. They may do this by
augmenting the stock of available techno-
logical means or by recognizing that exist-

ing means can be applied in a new way or
by directing the work of a large number of
engineers.

It is the purpose of Sparks of Genius to
direct light upon the individual engineer.
This is important for understanding how,
in general, technological advance comes
about and how, more particularly, certain
technologies of the late 20th century have
received their pre-
sent form. What’'s
more, the story of
the individual engi-
neer is very often—
as illustrated in
these eight cases—a
fascinating one,
being a part of the
momentous politi-
cal, military, and
scientific develop-
ments of our tumul-
tuous century. The
eight cases selected
for this volume offer
a sampling of dis-
tinguished electrical
engineers from a
wide range of tech-
nical areas.

GENIUS

PORTRAITS OF ELECTRICAL
ENGINEERING EXCELLENCE

Ernst Weber, born
in Vienna in 1901,
earned doctorates in
both physics and
electrical engineer-
ing and worked as
an engineer for
Siemens-Schuckert
before moving to
the United States in 1930. For the next 39
years he served Polytechnic Institute of
Brooklyn (later Polytechnic University) as
researcher in microwave techniques, teach-
er, and administrator. He was President of
Polytechnic from 1957 to 1969, and in 1963
he became the first president of the newly
formed Institute of Electrical and
Electronics Engineers.

Another European immigrant engineer is
Herman Schwan, who was born in
Aachen, Germany in 1915. Hardships and
hindrances associated with the Nazi
regime delayed his education and led him

Continued on page 4



Center for the History of Electrical Engineering

Andrew Goldstein, the Center’s curator,
prepared an exhibit on the history of the
IEEE’s facilities that displayed in the IEEE
Service Center in Piscataway during the
month of August. The exhibit, entitled “A
Place Where They Can Go” traced the his-
tory of the office space that the IEEE and
its predecessor societies, the AIEE and the
IRE, have occupied since the AIEE was
founded in 1884. (The title refers to a quo-
tation from AIEE President Charles Scott,
who used the phrase in 1902 to argue why
engineers would benefit if the AIEE, then
without headquarters, took up permanent
office space.) The exhibit was divided into
five sections, focusing on: the AIEE and its
space in the Engineering Societies Building
(maintained between 1907 and 1961); the
IRE and its offices in the Brokow mansion
(1946-1964); the merger of the two societies
and the IEEE’s occupancy of the United
Engineering Center (1961-present); the
IEEE’s expansion and the need for the ser-
vice center in Piscataway (1975-present);

Center Exhibit on IEEE Facilities Opened

and, lastly, the IEEE’s
presence around the
world, featuring the [
offices of the various |
departments, sections
and society chapters
that the IEEE main-
tains across the globe.
Arguing that the activ-
ities of the IEEE are
reflected in the facili-
ties it maintains, the
exhibit illustrated the
ways in which the IEEE has transformed
itself to stay responsive to the needs of the
engineers it serves. The exhibit, which
consisted of over 40 photographs and arti-
facts as well as approximately 2000 words
of text, will be reinstalled in the conference
area at the IEEE Service Center once con-
struction there is completed. Plans are also
being made to prepare an exhibit cata-
logue, which will be distributed through
the Center. B
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Graduate Assistants for 1993-94

With the beginning of the 1993-94 academ-
ic year, the Center is again fortunate to
have the services of four Rutgers graduate
students of history to assist the staff with
project research and preparation. The four
bring a wealth of experience and knowl-
edge to the Center.

Jill Cooper begins her second year at the
Center. She received a B.S. degree in biolo-
gy from Bucknell University in 1990. She
has written on the training of European
and American telegraph operators and is
currently concluding her coursework in the
history of technology and American histo-

ry.

Barbara Cutter received a B.A. degree in
Russian Regional Studies at Columbia
University. She is currently planning a dis-
sertation on 19th century American mur-
der narratives, gender, and the culture of
violence.

David Hyde graduated from Reed College
with a degree in American History. This
year he is beginning a dissertation at
Rutgers entitled “Bourgeois Self-
Representation and the American Theatre,
1880-1920.”

Dina Moakley received a B.A. degree in
history from Middlebury College in
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Vermont. She is currently in her second
year of coursework focusing on American
history and the history of technology.
Before enrolling at Rutgers, she worked at
the Museum of Science in Boston. H
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ments produced by individuals and com-
panies worldwide. The Center also gives
guidance about what to save and how to
save it. In addition, we are locating com-
pany histories, which often exist only as
in-house publications. Mr. Riddle will
write, and the Center will publish, one
guide to company records and another to
company histories. B
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Jack Avins Project

Andrew Goldstein has begun a research
project on the life and work of Jack Avins,
an RCA engineer who was pivotal in the
introduction of integrated circuits into tele-
vision receiver design. Avins received an
A.B. degree in mathematics and physics
from Columbia University in 1932 and an
M.S. in Electrical Engineering from the
Polytechnic Institute of Brooklyn in 1949.
From 1946 until his retirement in 1976,
Avins was on the staff of the chief engineer
of the RCA Consumer Electronics Division
and managed an engineering group devel-
oping integrated circuits for television
receivers. He earned more than 50 patents
for his work on television receivers, AM
stereo sound and other technologies. He
was elected a Fellow of the IEEE and given
the IEEE Consumer Electronics
Outstanding Achievement Award in 1977.
In his last years, Avins focused close atten-
tion on the growth of the electronics indus-
try in Japan. The Center’s research will
consider Avins’ technical contributions in
the context of RCA’s entire R&D program
and how his engineering experience might
have influenced his outspoken positions
on international trade. The study is being
supported mainly by a grant from the
Avins family. B

1993 Life Member Prize

At the 1993 meeting of the Society for the
History of Technology, held in
Washington DC, William M. McBride was
awarded the 1993 IEEE Life Member Prize
in Electrical History for his article,
“Strategic Determinism in Technology
Selection: The Electric Battleship and U.S.
Naval-Industrial Relations” (Technology
and Culture 33, 2 (April 1992), 248-277.) Dr.
McBride’s paper examines the history of
the turboelectric drive in military seacraft
as an example of the compromises result-
ing from military strategic doctrine, the
level of autonomy engineering specialists
were allowed with regard to military deci-
sions, and the influence of political-indus-
trial alliances.

The IEEE Life Member Prize in Electrical
History is sponsored by the IEEE Life
Member Fund, awarded by the Society for
the History of Technology and adminis-
tered by the Center. The prize is awarded
annually for the best paper on the history
of electrical technology published during
the preceding year. B
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APS Library

In September Frederik Nebeker spent a
day at the American Philosophical Society
(APS) in Philadelphia serving on a library
advisory committee. The APS Library,
with extensive holdings of printed materi-
als (books, journals, and pamphlets) and a
large collection of manuscripts, is one of
the country’s richest sources for the history
of science and technology. The library
advisory committees review the existing
book and manuscript collections, consider
which areas to expand or reduce, and help
define collection development policies. Bl

International Congress
of History of Science

The Nineteenth International Congress of
History of Science—the Congress takes
place every four years—was held in
Zaragoza, Spain from 22 to 29 August
1993. William Aspray was co-organizer
with Javier Echeverria of Symposium 5 on
“The impact of the computer on the sci-
ences”, and Frederik Nebeker presented a
paper on quantification in radio engineer-
ing in Symposium 43 on “Science and tech-
nology in telecommunications”. M
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Sparks of Genius

continued from page 1

to a position at the Institute for the
Physical Foundations of Medicine at the
University of Frankfurt, which was one of
the very first institutions devoted to
research in what today is called biophysics
and biomedical engineering. Shortly after
the war he emigrated to the United States,
where his research, teaching, and profes-
sional activities :

helped establish the
discipline of bio-
medical engineer-

ing.

During the war
Schwan  became
involved with the
new technology of
radar, while the
same happened in .
the United States to =&
Charles Townes.
Born in South
Carolina in 1915,
Townes earned a
physics Ph.D. before
beginning work at
Bell Telephone
Laboratories in 1939.
In early 1941 he was asked to help design,
build, and test radar bombing systems.
This work led to his development of the
new field of microwave spectroscopy and
later to the invention of the maser and
laser. These devices opened the new realm
of quantum electronics, which has already
resulted in hundreds of important practical
applications.

Another Bell Labs scientist who had a pro-
found influence on the development of
electronics was Gordon Teal. Teal, who
was born in Texas in 1907 and trained as a
chemist, worked at Bell Labs and later at
Texas Instruments. He played a crucial
role in the emergence of solid-state elec-
tronics by recognizing the value of fabricat-
ing components from single crystals, and
he was the first to develop techniques for
producing transistors of monocrystalline
germanium and silicon. The story of his
career shows how materials science

Herman Schwan

became an important part of the electronics
industry.

The main source of the electronics industry
was, of course, the radio industry. The
career of Harold Wheeler shows well the
transition from radio engineering to the
wide-ranging electronics engineering of
today. Born in South Dakota in 1903,
Wheeler made numerous contributions—
theoretical, instrumental, and practical—to
the development of
radio, television, and
radar. His most
famous invention is a
| circuit that achieves
automatic volume
control (now called
automatic gain con-
trol) that became, and
remains today, a stan-
dard feature of AM
radios. During and
¥ after the Second
! World War the design
/1 of antennas and trans-
mission lines became
specialties of his.

Transmission lines
were also a concern of
Edwin Harder who
was born in Buffalo, New York in 1905 and
worked his entire career at Westinghouse
Electric Company. There his calculational
approach to power engineering led to
many patents and practical devices. Just
after World War II he directed the design,
development, and application of a general-
purpose analog computer, the Anacom,
which remained in service until 1991.

While the power engineer Edwin Harder
came to be involved in analog computing,
the biomedical engineer Thelma Estrin
came to be involved in digital computing.
Estrin, who was born in New York City in
1924, entered engineering because of the
urgent need for workers in the defense
industries during World War II. She went
on to earn a Ph.D. in electrical engineering
and became a pioneer in two respects: in
the application of computers to biomedical
research and health-care delivery, and in
providing a role model for young women

considering a career in engineering.

The computer has become a universal tool,
now vital to many branches of engineering.
Another engineer whose career illustrates
this is Amos Joel, born in Philadelphia in
1918. His fascination with telephone
switching began in his youth and is just as
strong today. During the 64 years in
between, most of it spent at Bell Telephone
Laboratories, he made countless contribu-
tions to that field. He played a central role
in the introduction, in the decades since
World War II, of electronics and comput-
ing technology into telephone switching.

These eight engineers were certainly direc-
tion-setting. They augmented the stock of
available technological means in, for exam-
ple, Teal’s single-crystal transistors,
Harder’s analog computers, or Townes’s
maser. They adapted and extended exist-
ing means to open new areas of engineer-
ing, as Joel’s introduction of electronics
into switching systems, Schwan’s develop-
ment of electrical instrumentation to
understand biology, and Estrin’s use of
computers in biomedical research and
health-care delivery all illustrate. And they
directed the work of other engineers, as
Weber at Polytechnic’s Microwave
Research Institute and Wheeler at
Hazeltine Corporation and Wheeler
Laboratories show.

The stories of these engineers cast light on
the emergence of new branches of electrical
engineering—microwave engineering, tele-
vision, analog computing, solid-state elec-
tronics, quantum electronics, and biomedi-
cal engineering—as well as the continued
advance of older branches—radio engi-
neering, power engineering, and telephone
switching. Their stories show connections
of electrical engineering with other disci-
plines: mathematics (Harder), physics
(Weber, Wheeler, Townes, Schwan), chem-
istry (Teal), and biology (Schwan, Estrin).
Their stories show the impact of the
Second World War on the engineers of
their generation and the way in which
resourceful people managed to profit from
vicissitude. Most importantly, their stories
show that in engineering, as in science and
the arts, individuals do matter. H
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he Center continues to work hard to
reserve the history of electrical engi-
- neering and spread the word widely to
electrical engineers, students, and the gen-
eral public. Only about half of our funding
comes from the IEEE General Fund. The
rest comes from Rutgers, project grants,
and contributions from companies, foun-
dations, 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.
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Our sincere thanks to everyone who has contributed to the Center. This list of 1993 contributors is complete through Oct. 10, 1993

New Film and Video Hardware Exhibit

“Creating a Collection: Film and Video
Technology”, a major exhibition surveying
a century of moving image technology, has
opened at the American Museum of the
Moving Image. This exhibition includes
nearly one thousand pieces of film and
video equipment, constituting a compre-
hensive view of moving image hardware
from fin de siecle peep shows to the home
video revolution. The museum’s technolo-
gy collection, considered to be one of the
largest and most comprehensive in the
world in this subject area, features motion
picture cameras and projectors, grip and
studio equipment, editing equipment and
laboratory apparatus. Also included in the
exhibit are television cameras and
receivers, video recorders, electronic test-
ing and control equipment, and sound

Australian
Electrotechnology

A collection of photographic images of
electrical technology in Australia is being
processed by the Australian Science
Archives Project (ASAP), in cooperation
with the Public Record Office of Victoria
(PROV) and ScienceWorks museum. The
three groups will survey, rehouse and pre-
pare the 100,000-image collection of the
State Electricity Commission of Victoria for
eventual transfer to PROV’s Laverton
repository. Before the transfer is made,
ScienceWorks will select approximately
5,000 images for their image database sys-
tem, allowing users to preview the images
on-screen before they request copies.
ASAP will publish a brief guide to the col-
lection. For more information, contact
ASAP, Canberra Office, GPO Box 783,
Canberra ACT 2601, tel. (06) 257 7985. B

recording equipment for film and video
production. “Creating a Collection”
includes studio, industrial and amateur
equipment. The exhibition traces the
development of the motion picture projec-
tor from the first crude gear boxes of the
1890s to the sophisticated behemoths used
in the largest picture palaces. Bulky
mechanical television sets of the 1920s are
set against the space age Philco Predicta of
1959. With hundreds of examples, the evo-
lution of microphones, light meters, and
video recorders is similarly charted.

The American Museum of the Moving
Image is located in New York City at the
Astoria Studios, the largest, busiest and
most significant motion picture facility
between London and Hollywood. For

EE History in South Africa

The South African Institute of Electrical
Engineers (SAIEE) is contributing to the
world-wide effort to promote the under-
standing of electrical engineering history
through the support of a Historical Interest
Group. Recent activities of the group
include publication of historical articles in
Elektron, the official journal of the SAIEE,
tours of museums and industrial sites, and
presentation of historical papers at SAIEE
functions. The group is also storing elec-
trical artifacts, including a Siemens
punched paper tape recorder, a GEC table
model radio (BC4652), and two Nevitron
single phase mercury arc grid controlled
rectifiers, in anticipation of securing the
resources to open a museum of engineer-
ing. The group is willing to accept contri-
butions of artifacts and books. For more
information, contact the HIG of the SAIEE,
Box 93541, Yeoville 2143, South Africa. B

more information, contact the American
Museum of the Moving Image, 35 Avenue
at 36 Street, Astoria, NY 11106, tel. (718)
784-4520. ®

photo coutesy of the American Museum of the Moving Image

Airline Television circa 1950

Domestic Electrical
Technology Exhibit

Household appliances, some of the most
visible of electrical technologies, is the sub-
ject of an exhibit running until January 2,
1994 at the Cooper-Hewitt National
Museum of Design in New York City. The
exhibit, entitled “Mechanical Brides:
Women and Machines from Home to
Office” focuses on three groups of appli-
ances designed to reduce labor: cleaning
and cooking equipment, telephones, and
typewriters. Using advertisements to illus-
trate marketing strategies, the exhibit criti-
cally examines the impact so-called “labor-
saving appliances” have had on women’s
lives, contrasting the promise of these
devices with the frequently different reali-

ty.
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In Memoriam:
Andrei Silard

The Center is saddened to report the death
of one of its History Committee members,
Dr. Andrei Silard, a faculty member in the
department of electronics at the
Polytechnic Institut in Bucharest, Romania.
Dr. Silard was a Fellow of the IEEE for his
contributions to silicon power and photon-
ic devices. He had an undergraduate
degree in history and a strong interest in
the history of electrotechnology. He died
earlier this year, after a long illness, at the
age of 49. His place on the History
Committee is being filled for the remain-
der of this year by Dr. Anna Guagnini of
the University of Bologna, a professional
historian engaged in writing about
Marconi. B

History of Information
Processing Fellowship

The Charles Babbage Institute is accepting
applications for the Adelle and Erwin
Tomash Graduate Fellowship to be award-
ed for the 1994-95 academic year to a grad-
uate student whose dissertation will
address some aspect of the history of com-
puters and information processing. Topics
may be chosen from the technical history of
hardware or software, economic or busi-
ness aspects of the information processing
industry, or social, institutional or legal
contexts of computing.

There are no restrictions on the venue of
the fellowship. It may be held at the home
academic institution, the Babbage Institute,
or any other location where there are
appropriate research facilities. The stipend
will be $10,000 plus an amount up to $2,000
for tuition, fees, travel to the Babbage

Partnershlp Program

We are grateful to the organizations and individuals listed below who provide generous support
to the center in the form of operating, endowment, and project fundmg If you or your organiza-
tion are interested in ]ommg our Partnerslup Program, please contact the D1rector Dr W1111am

Aspray

I’EEE

Founding Partners:

Senior Partners:

| Partners:

Colleagues

Rutgers University

IBM Corporation ‘

IEEE Foundation - General Fund

IEEE Foundation - Life Member Fund

Andrew W. Mellon Foundation
Alfred P. Sloan Foundation

National Science chqﬂation :
- Al&l Foundaﬁoh

EIectron Dev1ces Socaety

Microwave Theary and Techmques Socxety

| Associates:

‘Antennas and Pmpagatlon Socxety .
- Laurence R. Avins

- Electro-Mechamcs Company ‘
- Environmental Research Insntute nf Mlc}ugan |
KBR Foundation ‘

~ Sematech

Takashi Sugxyama i

We are also grateful to the thousands of mdlwduals ancl mstltutmns who make annual conmbu-
tions to our Friends Fund. : - u

Institute and relevant archives, and other
approved research expenses. Priority will
be given to students who have completed
all requirements for the doctoral degree
except the research and writing of the dis-
sertation

There is no special application form.
Applicants should send biographical data
and a research plan. The plan should con-
tain a statement and justification of the
research problem, a discussion of proce-
dure for research and writing, information

on availability of research materials, and
evidence of faculty support for the project.
Applicants should arrange for three letters
of reference, certified transcripts of college
credits, and GRE scores to be sent directly
to the Institute.

Complete application materials should be
received by January 15, 1994 by the Charles
Babbage Institute, University of
Minnesota, 103 Walter Library, 117
Pleasant Street S.E., Minneapolis, MN
55455, tel. (612) 624-5050. M
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