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he School of
Electrical Engineering
has seen a dramatic
improvement in the
quality and quantity of
space for faculty
members, students,
and teaching and
research laboratories.
In October 1990, we
moved thirty-seven
faculty and staff and
NOEL C. MACDONALD
eighty-four graduate
students from Phillips Hall and Upson Hall to the
third floor of the new Engineering and Theory
Center building. Faculty, staff, and students in the
new building are comfortably situated in a
pleasant, air-conditioned environment with
supporting conference and activity rooms. Space
has been allocated in the facility for a future
faculty-student lounge, which is now in the
planning stages.
The move to the Engineering and Theory
Center building has opened substantial space in
Phillips Hall. Last year, university funds and
industrial donations were applied to the construction and instrumentation of a new undergraduate
computer workstation facility in Phillips Hall.
This new central computing center has been an
instant success, thanks to members of the faculty
and staff v/ho, through undergraduate course
development, have made excellent use of the
facility. (See feature story on center spread.)
Our young faculty continue to excel! Since the
commencement of the National Science
NSF Presidential Young
Foundation's Presidential Young Investigator
Investigator recipients
program (now known as the Young Investigator
in the EE School
Awards) in 1984, eleven of our young faculty
PYI Recipients/EE
Dote Awarded members have received this prestigious national
recognition. The latest recipients of the award are
Anantharam, Venkatachalam 1988 assistant professor Geoffrey Brown (1990) and
assistant professor Niels Otani (1991). A listing of
Brown, Geoffrey M.
1990 all PYI awardees in the School of Electrical
1989 Engineering is shown at left.
Chiang, Msiao-Dong
A new optoelectronics facility has also been
1984
Delchamps, David F.
established on the third floor of Phillips Hall.
Compton, Richard C.
1989 Over 5,000 square feet of laboratory space is
1987 available for five faculty members, and 1,000
Hillman, Lloyd W.
square feet of space can be used to install shared
Heegard, Chris
1984
state-of-the-art optoelectronic and microwave
Ilic'-Spong, Marija
1984 instruments. Now that the renovation of the
Otani, Niels F.
1991 optoelectronics facility has been completed,
faculty members of the optical electronics group
1984
Pollock, Clifford R.
have been moved from the second-floor east wing
Wood, Sally L

1984

of Phillips Hall to the more extensive space of the
new facility on the third floor. The university has
also renovated the third-floor corridors with new
lighting and a dropped ceiling. The third floor is
beginning to take shape, but offices and some
laboratory space still must be renovated.
The now-vacant 5,000 square feet on the
second floor of Phillips Hall will become a new
state-of-the-art, air-conditioned undergraduate
laboratory. The initial construction bid is in hand,
and we are in the process of obtaining funds to
begin this exciting project. We hope to aircondition the entire second floor of Phillips Hall
and upgrade the lighting and decor. When this
project is completed, we will then move on to
improve the first floor.
I'm sure you have all been reading in national
publications about budget cuts and overhead
issues at universities. Cornell University and the
School of Electrical Engineering have not been
able to avoid the budget ax. Recent faculty
retirements have reduced the faculty count by
three—these faculty lines have been permanently
cut. Two tenure-track faculty positions have also
been frozen, so recruitment is on hold.
The good news is our emeritus faculty members have donated their time with continued
service to the school. Professors Norman Vrana,
Nelson Bryant, and Sam Linke have taken on
major commitments to the school. Professor Nels
Bryant is teaching a junior laboratory course;
professor Norm Vrana is coordinating the
purchases and donations of computer workstations for undergraduate laboratories and helping
me in developing the new laboratory space; and
professor Sam Linke is the editor of this newsletter and has agreed to take on the major task of
coordinating our 1992 accreditation review. We
are deeply appreciative of all the hard work our
emeritus professors are doing for the school.
Exciting things are happening in the EE School!
Our faculty continues to support and upgrade our
undergraduate education while maintaining an
impressive research effort. Come see us during
Alumni Week, June 4 through 7—our annual EE
alumni breakfast is on Saturday, June 6, from 7:45
to 9:30 a.m. in the Phillips Hall lounge. Keep in
touch—we value your participation in the
teaching and research missions of the School of
Electrical Engineering.

RECENT ADMINISTRATIVE CHANGES

•Professor Noel C. MacDonald became director
of the School of Electrical Engineering in July
1989. A specialist in electron-beam technology
with emphasis on microelectronic application, he
has been a member of the EE faculty for eight
years. He was formerly director of the EE School's
Program on Microscience and Technology, which
is sponsored by the Semiconductor Research
Corporation. For the past five years, Noel has
been redirecting his research program to a new
emerging technology called Microelectromechanical Systems (MEMS). His research is concerned
with the physical limits of nanomechanical
systems in silicon, and includes new sensors and
actuators. His group has fabricated the smallest,
highest frequency mechanical systems that have
been made to date. The results of this research
have been published in the first issue of the new
(March 1992) IEEE Journal of Microelectromechanical
Systems.

•Professor John A. Nation resigned as director of
the EE School in July 1989 after a five-year term in
that office. During his tenure as director, several
outstanding young professors joined the faculty,
the Electrophysics and System stems were
replaced by the four-unit faculty structure, and an
efficient program of fiscal management was
established. The EE Advisory Council that John
formed in 1987 has been a valuable resource for
the school. A member of the EE faculty for
twenty-seven years, John has returned to full-time
teaching in electromagnetic fields and waves, and
to his research in fundamental investigations of
intense electron beams.
•Professor James S. Thorp was appointed
associate director of the school on July 1,1991. Jim
has been a member of the EE faculty for thirty
years. In 1976-77 he spent a sabbatical leave as a
faculty intern with the American Electric Power
Corporation, and in 1988 he was an Overseas
Fellow at Churchill College, Cambridge University. He became a Fellow of IEEE in 1989. His
teaching and research interests are in the field of
estimation and control of discrete linear systems
with applications to the control of electric power
networks. Several years ago, Jim invented (with
professor Arun Phadke of VPI) a device to
measure real-time phasors in large electric-power
networks. Measuring equipment based on this
invention has been installed at the Florida-

Georgia network interface to provide inputs to
new adaptive out-of-step relays also developed
by Jim and Arun. In 1988 they co-authored the

JOHN C. BEUNA

text Computer Relaying for Power Systems. Jim won

the 1989 Best Professor Award of the Cornell
Student Branch of IEEE.
•Professor Harold G. Craighead, a joint faculty
member of the Departments of Applied and
Engineering Physics and Electrical Engineering,
was appointed director of the National Nanofabrication Facility in 1989. Harold obtained the
Ph.D. degree in physics from Cornell in 1980 and
was a member of the technical staff of Bell Labs
until 1984, when he transferred to Bell Communications Research as manager of the Microstructure Science Research Group, a position he held
until his present appointments. His teaching and
research interests are in the field of microprocessing and microfabrication of materials with
applications to the fields of optoelectronics and
high-speed electronics.
•Professor H. C. Torng became coordinator of
graduate studies in the EE School in 1989. H. C.
has been a member of the EE faculty for thirtytwo years. He is an editor of IEEE Transactions on
Computers, and in 1989 was awarded a U.S. patent
on an instruction-issuing mechanism for processors with multiple functional units. His teaching
and research interests are in the field of computer
architecture with applications to the design of
intelligent communication networks. In spring
1991, H. C. initiated one of the first courses
offered anywhere on the fast-developing topic of
RISC and superscale processors.
• John C. Belina was appointed assistant director
for instruction and a lecturer in the EE School on
July 1,1988, after having been assistant dean and
director of admissions and advising in the
College of Engineering for several years. John
administers the Professional Masters Program in
the school, coordinates the Cornell Electric
Vehicle Design Project, teaches in Superlab, and is
also a class advisor. On two separate occasions,
John has been named most influential educator
by Cornell students selected as Presidential
Scholars. In 1990 he received a Dean's Prize for
his efforts in advising students and working with
student organizations.

JAMES S. THORP

H.C. TORNG
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RECENT FACULTY ACCOMPUSHMENTS

A

ssociate professor Venkatachalam
Anantharam, a member of the EE faculty since
1986, was promoted to associate professor in April
1991. In 1988 he received the National Science
Foundation (NSF) Presidential Young Investigator
(PYI) Award. Venkat's teaching and research
interests are in the field of information
theory. • Professor Joseph M. Ballantyne
resigned as Cornell vice president for research
and advanced studies in 1989 after a five-year
term in that office. Joe has been a member of the
EE faculty for twenty-eight years, and was
director of the school from 1980 to 1984. Joe has
returned to full-time teaching and research in the
field of optoelectronic devices and materials.
• Professor Toby Berger was named the J.
Preston Levis Professor of Engineering in 1988.
Toby was recognized for outstanding contributions to research in his fields of information
theory and communications. • Professor Robert
R. Capranica, in his research on information
processing in the nervous system, has developed
a singular-value decomposition method that
identifies the most important features in complex
sounds to which auditory neurons are most
selective. • Professor emeritus Herbert J. Carlin,
director of the EE School from 1966 to 1975,
received a three-year NSF grant in 1991 to
investigate wide-band circuit design using
Wiener-Lee transforms. • Assistant professor
Hsiao-Dong Chiang, a member of the EE faculty
since 1987, received the NSF PYI Award in 1989.
Hsiao-Dong has teaching and research interests in
the field of analysis and control of nonlinear
systems with applications to electric-power
networks. • Professor emeritus Conrad G.
Dalman, director of the EE School from 1975 to
1980, received a U.S. patent award in 1991 for a
microwave-waveguide-to-coplanar-waveguide
adapter. The device is useful at millimeter
wavelengths. • Associate professor David F.
Delchamps, a member of the EE faculty since
1982, received the Ruth and Joel Spira Excellence
in Teaching Award in May 1988. • Professor
Lester F. Eastman, the John LaPorte Given
Professor of Engineering, received the Heinrich
Welker Medal of the International Symposium of
GaAs and Related Compounds in September
1991, and the 1991 Gallium Arsenide Symposium
Award. Three of Les's former students (William L.
Jones, Ph.D. '85, Sandip Tiwari, Ph.D. '80, and
David F. Welch, Ph.D. '85) also received outstanding-achievement awards in 1991. Les and members of his research group achieved a world

LESTER F. EASTMAN
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record for frequency response of a semiconductor
laser in October 1991. • Professor Donald T.
Farley directed a radar campaign in January 1991
that studied ionospheric plasma turbulence at the
magnetic equator above Peru. Predicted plasma
waves were detected with higher resolution than
in previous studies. • Professor Terrence L. Fine,
in his work with artificial neural networks, has
obtained analytical results that compare the
accuracy of theoretical estimates of training-set
size requirements with the much smaller training
sets used by practitioners. • Professor Tor
Hagf ors, director of the National Astronomy and
Ionosphere Center and professor of electrical
engineering, negotiated an agreement with NSF
for operation of the Arecibo Observatory through
1996, and has obtained a joint NASA/NSF grant
of $23 million for a three-year upgrade of the
telescope. # Professor C. Richard Johnson, Jr.,
associate director of the EE School from 1988 to
1991, has been on sabbatical leave for this academic year. During the fall 1991 term he was a
visiting professor for two months each at
Chalmers University in Gothenburg, Sweden, and
at the Technical University of Vienna in Austria.
In spring 1992 he is spending a four-month term
as a visiting professor at l'lnstitut National
Polytechnique de Grenoble in France, where he is
lecturing on Adaptive Parameter Estimation, a
course that he will be teaching at Cornell in fall
1992.
• Professor Michael C Kelley and his
group have formulated a new theory to explain
some unusual properties of the highest cloud
formations on the earth. They postulate a new
type of snowfall mechanism, possibly unique in
this century, that may be a harbinger of global
atmospheric changes. • Professor Paul M.
Kintner was the principal investigator for a highaltitude sounding rocket that was launched in
February 1991. He recently won a proposal
competition for another plasma-wave experiment
in space. • Assistant professor Ronald R. Kline
is the author of a book, Steinmetz: Engineer and
Socialist, to be published by Johns Hopkins
University Press in spring 1992. He is also
president of the IEEE Society on Social Implications and Technology for 1991-92. • Professor
Peter J. Krusius, director of the Joint Services
Electronics Program, cooperated with professor
C. Y. Lee, of the Department of Materials Science
and Engineering, to establish the IndustryCornell University Alliance for Electronic Packaging that started in September 1990. He also won
the Outstanding Paper Award of the 1990

"OUR FACULTY CONTINUES TO SUPPORT AND UPGRADE OUR
UNDERGRADUATE EDUCATION WHILE MAINTAINING
AN IMPRESSIVE RESEARCH EFFORT." N.ei c Mo<D.n,id
Electronic Technology and Components
Conference. • Professor Richard L. Liboff is the
author of a new text, Kinetic Theory: Classical,
Quantum and Relativistic Descriptions, published by
Prentice Hall in 1990. The second edition of his
text, Introductory Quantum Mechanics, was
published by Addison-Wesley in 1991. • Professor Paul R. Mclsaac, in his research on electromagnetic theory and related areas, has developed
a comprehensive method for the symmetry
analysis of microwave junctions based on
scattering matrix theory and group theory.
• Professor John A. Nation, director of the EE
School from 1984 to 1989, is scheduled to chair a
workshop on Advanced Accelerator Concepts in
June 1992. The conference will be held on Long
Island, New York, and is sponsored by the
Department of Energy. • Professor Thomas W.
Parks, a member of the EE faculty since 1986,
whose teaching and research interests are in
signal theory and digital-signal processing, has
developed a new course in pattern recognition,
taught for the first time in fall 1991. • Associate
professor Clifford R. Pollock, a member of the EE
faculty since 1983, won the Cornell Society of
Engineers/Tau Beta Pi Excellence in Teaching
Award in 1988, the C Holmes MacDonald
Outstanding Teacher Award in the same year, and
the Ruth and Joel Spira Excellence in Teaching
Award in 1989. • Professor Christopher Pottle,
who was associate dean for computing in the
College of Engineering for several years, has
returned to the school for full-time teaching and
research in computer-aided design of high-speed
simulators of large electrical systems. During the
1990-91 academic year, under a grant from NSF,
Chris spent a sabbatical leave on campus developing working code to demonstrate the capabilities
of the next generation of transputers (interconnected computer processors). • Associate
professor Anthony P. Reeves, a member of the EE
faculty since 1982, has developed a new programming environment, called Paragon, that provides
a high-level language for scientific applications.
The first public release of Paragon was made in
1991. • Associate professor Charles E. Seyler, Jr.,
a member of the EE faculty since 1981, has
developed a theoretical plasma model and 3-D
computer code to study the magneto-fluid
dynamics of magnetically confined plasmas. He
has found two classes of plasma instabilities that
may provide an explanation of experimentally
observed rapid loss of energy confinement in
Tokamak fusion systems. • Professor Ravindra
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N. Sudan, the IBM
Professor of Engineering, was awarded the
1989 James Clerk
Maxwell Prize in
Plasma Physics by the
American Physical
Society. • Professor
Chung L. Tang,
the Spencer T. Olin
Professor of Engineering, reports three
CHUNG L TANG
recent research
breakthroughs. In 1990-91 his laboratory helped
establish the only U.S. commercial source of the
important new nonlinear crystal beta-barium
borate that finds application in nonlinear optical
systems. He has submitted a patent application
for a tunable optical parametric oscillator that
produces femtosecond infrared light pulses. These
extremely short light pulses can be used to study
short-lived chemical reactions and the dynamics
of semiconductor or optical devices. He has also
filed a patent application for a self-modulated
laser that provides optical pulses of several
hundred MHz without the need for high-speed
electronic circuitry. • Professor Robert J.
Thomas has been appointed director of the
Cornell component of the eight-university
National Engineering Education Coalition
sponsored by the National Science Foundation.
The five-year program, established in September
1990, is one of several selected on the basis of
proposals to NSF. The purpose is to develop hightechnology methods of teaching engineering and
to increase the number of engineers, particularly
women and minorities. • In July 1990 professor
Charles B. Wharton spent three weeks in Russia
as a member of an international delegation
invited by the former USSR to visit Soviet
research facilities and to witness and comment on
their progress with perestroika. • Professor
George J. Wolga continues to develop his
program in applied molecular spectroscopy for
combustion control. Recent research for the New
York State Solid Waste Disposal Institute was
concerned with a tomographic analysis of
molecular constituents in a combustion stream.

EE STAFF NEWS
Bernard A. Hutchins, BIP 67,
has been a teaching associate and
lecturer in the EE Schooi since 1974.
During the 1991-92 academic year he
has been the principal instructor in
courses EE 426, Applications of Signal
Processes, and EE 515-516, Applied
Signal Processing System Design. Over
the years, Bernie has also been a project
advisor to many EE graduate students in
the M.Eng. (Electrical) program,
and to EE Senior Project students.
Francis D. Mdeod, Jr., 63, B.S.
(electrical engineering) '65, has been a
teaching associate and lecturer in the EE
School since 1983. During the 1 9 9 1 92 academic year he has taught with
professor Lester Eastman in course EE
435, Semiconductor Electronics I, and
with professor Yosi Shacham in courses
EE 431-432, Analysis and Design of
Integrated Circuits.
Cynthia A. Telage, M.S.
(accounting) 7 7 , SUNY Binghamton,
is an administrative associate in the EE
School with responsibilities for school
facilities, financial affairs, and
nonacademic personnel.
Jean M. Coonradt, executive staff
assistant to director Noel MacDonald, has
been the administrative aide to five
directors in the EE School. Jean is the
resident expert on all matters related to
the management of the school.
Joan M. Manning, executive
assistant to the EE graduate faculty
representative, is the perennial manager
of the EE graduate office. All grad reps
of recent memory maintain that Joan
knows the answers to all questions
about graduate study in the school.
Dorothy L Negley, secretary in
the director's office, has retired after
ten years of service in the school. She
is succeeded by Sharon A. Calhoun,
administrative aide in the director's
office.

NEW FACULTY MEMBERS

LOY K. Grover, Ph.D. '84,
Stanford University, joined the EE
faculty as an assistant professor in
1987. His research and teaching
interests are in computer-aided
design, VLSI synthesis, and theory
and applications of computer
algorithms. His current teaching
assignments are in EE 539, VLSI
Digital System Design, EE 591,
Introduction to VLSI, and EE 595,
Application of Physics to
Computation.

ince the 1987 issue
oi Phillips Hall News,
twelve new professors
have joined the
EE faculty.

Adam W. Bojanczyk, Ph.D.
(mathematics) '81, University of
Warsaw, came to Cornell as an
assistant professor in 1987. His
areas of interest are in parallel
architecture and algorithms for
signal and image processing,
computational complexity, and
computer engineering. Adam is on
leave of absence in spring 1992 at
the University of Minnesota, where
he is participating in a conference
organized by the Institute of
Mathematics and its Application.
The conference during this semester
is devoted to applications of linear
algebra in signal processing.

Geoffrey M. Brown, Ph.D. '87,
University of Texas at Austin, joined
the EE faculty as an assistant
professor in 1987. His major research
interests are in concurrent systems,
communications protocols, and
hardware synthesis. He is also in
charge of the new central computer
facility in Phillips Hall. Geoffrey
teaches EE 475, Computer Structures,
and EE 594, Introduction to Protocol
Design, and is planning to introduce
some hardware components into EE
230, Introduction to Digital Systems,
in fall 1992. He received the NSF
Presidential Young Investigator (PYI)
Award in 1990.

Ronald R. Kline, Ph.D. '83,
University of Wisconsin, was
appointed as an assistant professor
in history of technology (affiliated
with the EE School) in 1987. His
major research and teaching
interests are in the history of
electrical technology. Before coming
to Cornell, he served for three years
as director of the IEEE Center for the
History of Electrical Engineering.
Ron's courses in Technology in
Western Society, Electrical and
Electronic Revolutions, and Ethical
Issues in Engineering are open to
students in all branches of the
College of Engineering.

Miriam E. Leeser, B.S. '80,
Cornell University; Ph.D. '88,
Cambridge University, joined the
EE faculty as an assistant professor
in 1988. Her major research and
teaching interests are in formal
hardware verification and synthesis,
VLSI design, and computer
engineering. She is an editor (with
Geoffrey Brown) of Hardware
Specification, Verification, and
Synthesis: Mathematical Aspects,
Lecture Notes in Computer Science,
vol. 408 (Berlin: Springer Verlag,
1990). Her current teaching
assignment is EE 308, Fundamentals of Computer Engineering.

Richard C Compton, Ph.D.
'87, California Institute of
Technology, became an assistant
professor in the EE School in 1987.
His research and teaching interests
are in millimeter and submillimeter
waves, computer-aided design, and
measurement of millimeter-wave
passive and active circuits. One of
his current teaching assignments is
in Superlab EE 315. Rick was a
recipient of the NSF PYI Award in
1989.

Soo-Young Lee, Ph.D. '87,
University of Texas at Austin, joined
the EE faculty as an assistant
professor in 1987. His major
research and teaching interests are
in parallel architectures and
algorithms, interconnection
networks, and image processing.
His current teaching assignments
are in EE 230, Introduction to
Digital Systems, and EE 548, Image
Processing.

• Yu-Hwa Lo, Ph.D. '87, University
of California at Berkeley, came to the
EE School as an assistant professor in
1991. His major areas of research
and teaching are in optoelectronic
materials and devices, integrated
optoelectronic circuits, microfabrication technology, high-speed
electronic circuits, and optical
interconnect and communication
systems. His current teaching
assignments are EE 531, Quantum
Electronics I, and EE 533,
Semiconductor Lasers.

O
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HE MING.(ELECTRICAL) PROGRAM, f o r m e r l y

Niels F.Otani, Ph.D. '86,
University of California at Berkeley,
joined the EE faculty as an assistant
professor in 1988. His major
research and teaching interests are
in computer simulation of problems
in plasma physics. His current
teaching assignments are EE 423,
Computer Methods in Electrical
Engineering, and EE 424,
Differential Equation Numerical
Methods for the Electrical Engineer.
Niels received the NSF PYI Award in
1991, and the 1991 Best Professor
Award from the Cornell Student
Branch of IEEE.

J. Richard Shealy, Ph.D.'83,
Cornell, joined the EE faculty as an
assistant professor in 1987, and was
promoted to associate professor in
1991. His research interests include
experimental techniques for the
fabrication of complex crystalline
structures with unique semiconducting
properties. His current teaching
assignment is EE 538, Introduction to
Ill-V Compound Semiconductor
Materials. In 1990 Dick taught
Superlab EE 315 and received a
Dean's Prize for Excellence and
Innovation in Teaching for introducing
an individual student presentation
requirement.

•Yo$efY.Shacham/D.Sc.,'83,
Technion: Israel Institute of
Technology, joined the EE faculty
as an assistant professor in 1990.
His major research and teaching
interests are VLSI technology,
nanoelectronics, microlithography,
and process integration. Yosi's
current teaching assignments are
EE 431, Analysis and Design of
Integrated Circuits, and EE 554,
Advanced VLSI Circuit Design.

Allan 0 . Steinhardt, Ph.D. 83,
University of Colorado, came to the
EE School as a new assistant
professor in 1987. His major areas of
teaching and research are in digital
signal processing, adaptive sensor
array processing, and adaptive
detection. His current teaching
assignments are EE 411, Random
Signals in Communication and Signal
Processing, and EE 528, Multisensor
Digital Signal Processing. Allan won
the 1990 Best Professor Award from
the Cornell Student Branch of IEEE.

under the supervision of the EE Graduate
Office, has been established as a separate
entity in the school under the supervision of
assistant director John C. Belina. As in the
past, the program allows considerable
flexibility in the choice of courses and design
projects but the central focus of an advanced
EE degree is retained through the emphasis
on development of skills in engineering
design and analysis. Candidates for the
degree must complete thirty credit hours of
upper-level technical courses in electrical
engineering or in technical areas related to
electrical engineering. A minimum of two
in-depth, two-term course sequences (chosen
from an approved list) must be taken in at
least one or two graduate specialty areas.
The required M.Eng.(Electrical) design
project may be used to satisfy from three to
eight credit hours of the total of thirty hours.
An additional two credit hours may be
earned by participation in the weekly EE
Colloquium that brings speakers from
industry and academia to the campus to
discuss current trends, promising new
research areas, and future developments.
The design project is an engineering
design experience that involves direct faculty
supervision, requires individual effort,
exposes the student to the many human and
equipment resources of a comprehensive
research environment, and stimulates the
effort necessary for the production of a
well-written formal report. The new
M.Eng.(Electrical) design-project laboratory,
scheduled for completion in the near future,
will include an extensive computing facility
for project design and evaluation.
Some students may wish to complement
their advanced technical training with
supplementary studies in the professional
practice of electrical engineering. The
program allows up to eight credit hours in
disciplines other than engineering, mathematics, or the physical sciences. These
courses must have significant technical
content in management areas such as
productivity optimization, reduction of risk,
manufacturing effectiveness, and the
decision-making process for engineering
systems.

WHATB/ER HAPPENED TO SUPERLAB?

Many alumni who read these
Rues will recall the two junior
electrical laboratory courses,
EE 315 and EE 316, with
mixed emotions. The courses
were always challenging and
demanding, regardless of the
academic year in which they
were offered, so it is not
surprising that they came to
be known as "Superlab."
(The author of this sobriquet
and the date of its bestowal
are both lost in the mists
of history.)

Fe are pleased to report that Superlab is
alive and well in Phillips Hall, but has been
redesigned to conform with changes in the EE
curriculum, expanded use of computers, and
technical writing requirements recently established by the College of Engineering.
As in the past, EE 315, Electrical Laboratory, is
a prerequisite for most of the senior-level hardware-oriented courses in the EE curriculum. Each
week, students are introduced to a new phenomenon, and as the course progresses they become
acquainted with various items of equipment,
including power supplies, function and pulse
generators, a digital multimeter, and both analog
and digital sampling oscilloscopes, all of which
are available at each of the thirteen computerbased laboratory set-ups. A two-student team
works at each bench. The recently acquired HP
Vectra computer systems allow students to
become familiar with various types of test
equipment as they develop specific instruments.
For example, in a preliminary session they
convert the Vectra system into an ac rms-reading
voltmeter. In a later experiment they combine an
HP Vectra Lab Tender acquisition board with an
HP sampling oscilloscope to produce a curve
tracer for a transistor circuit. The objective of these
and similar tasks is to have the students become
accustomed to using the Vectra Lab Tender/
digital oscilloscope combination as a flexible dataacquisition tool. The system is then applied in
laboratory exercises that serve as an introduction
to digital-signal-processing principles. The high
point of the course is an individual design project.
Project topics are chosen so that each student,
working alone, should be able to design, build,
and test a circuit in about twenty-five hours. The
fall 1991 project was concerned with implementation of a fiber-optic transmitter or receiver.
In 1987, major changes in EE 315 were designed and initiated by associate professor
Clifford R. Pollock, who has won several
teaching awards for his work on the course. The
EE faculty designation of EE 315 as the course to
satisfy the College of Engineering technicalwriting requirement has introduced significant
revisions in procedures for laboratory reports. The
students are required to submit succinct memos
on two of the experiments, a formal proposal that
outlines the details of their term project, and a
final five-page report on the project. In order to
have the students experience note-taking as it is
done in an industrial or research laboratory, and
to encourage them to prepare themselves before
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coming to the laboratory, notebooks are submitted
to the teaching assistants at the end of the
laboratory period. The TAs examine the work,
write in their comments and criticisms, and return
the notebooks before the next lab session.
Associate professor J. Richard Shealy taught
the course in 1990 and required each student to
present an oral report on the term project in
addition to the written report. Each oral presentation was made to the other members of the
student's lab group and was subject to criticism
and commentary from the group. In May 1991,
Dick Shealy won the Dean's Teaching Award for
this popular innovation. The course is currently
taught by assistant professor Richard C.
Compton. Instead of the traditional formal class
lectures, workshops that focus on good technical
writing are conducted by faculty members for
groups of about twenty students. Rick Compton
reports that Steven Youra, director of the College
Communications Program, takes an active role in
the workshop activities and has been successful in
convincing the students of the value of good
writing practice. Student preparation for each
experiment is based on text material, consultations with faculty and TAs, and preliminary
discussions in the laboratory.
The second Superlab course, EE 316, Electrical
Laboratory II, has been absorbed in a curriculum
revision that requires three four-credit-hour
elective courses with laboratory. Three new
spring-term junior-level courses are included in
the general list of courses that may be taken to
satisfy this requirement: EE 316, Electrophysics
and Communications Laboratory, EE 318, Electric
and Electromechanical Circuits and Systems, and
EE 320, The Audio Engineering Laboratory. In
spring 1992, over one-half of the junior class chose
one of these three courses to satisfy their first
elective with laboratory.
The new EE 316 course was designed by
professor Charles B. Wharton, and is being
taught under his direction in the spring term 1992.
The title of his reference textbook, Systems and
Electrophysics Fundamentals of High Frequencies,

Microwaves and Optics, provides a good summary
of the subjects that are covered. The technical
material related to the ten experiments of the
course is presented in three formal lectures each
week; a written report is required on each
experiment, and each student makes at least one
oral presentation during the semester. Since
proposal writing is considered to be an integral
part of engineering and science careers, the course

has a term-project requirement of a research
proposal written in the style and format suitable
for presentation to the National Science Foundation (NSF). Technical and equipment requirements, personnel and budgetary information, and
guidelines for preparation of the proposal are
discussed periodically throughout the semester.
The subject for the 1992 spring term is A Proposal
to Design, Fabricate, and Demonstrate a Radar System
to Locate and Track Flocks of Migratory Birds. At the

end of the term the students defend their individual proposals before an evaluation panel that
decides whether funding should be awarded. In
these written and oral exercises students have an
opportunity to practice the communication skills
they learned in EE 315.
EE 318, Electric and Electromechanical Circuits
and Systems, was designed by professor Robert J.
Thomas and professor emeritus Nelson H.
Bryant, and is being taught by Bob Thomas, Nels
Bryant, and John Belina in the spring 1992 term.
The course focus is primarily on laboratory work
associated with system design and the evolutionary nature of the engineering design process.
Students meet twice a week for two-and-one-halfhour laboratory sessions in the Superlab room.
Occasional lectures are given "on demand" at the
beginning of the lab period. Students work in
pairs, maintain their partnerships throughout the
term, and share responsibilities for all seven
experiments. One joint laboratory report is
prepared for each experiment by one of the
partners, but at least three reports must be written
by each partner. Preparation of lab notebooks is
consistent with the principles taught in EE 315,
and students are urged to make their notes
complete enough so that another experimenter
could reconstruct the experiment and reproduce
the data.
The first part of the course is concerned with
methodology and concepts that permit students
to design, construct, and analyze a number of
electronic circuits including oscillators, comparators, triggers, and integrators. Ultimately, several
of these circuits are interconnected to form a
pulse-width modulator (PWM) with a poweramplifier output stage capable of driving a small
permanent-magnet motor. The second part of the
course is devoted to modeling and analysis of
electromechanical devices such as audio speakers,
solenoids, dc permanent-magnet motors,
switched-reluctance motors, and stepper motors.
Models are validated through measurements on
the actual devices, and analysis includes prediction of both dynamic and steady-state torque
characteristics based on PWM waveforms. By the
end of the term the students will have planned,
built, and tested a complete system, perhaps their
first experience with the engineering process
associated with system design.
EE 320, The Audio Engineering Laboratory,
was designed by associate professor Chris
Heegard and is being taught by Chris for the first

time in the spring 1992 term. This course is
designed to teach the essentials of audio engineering and signal processing through hands-on
laboratory experience in the application of signal
and systems concepts. Laboratory skills from EE
315 and theory from EE 301, Electrical Signals and
Systems I, are combined to demonstrate how
digital and analog electronic elements are converted into practical audio systems. The course
consists of six fixed experiments and a final
project that is intended to help each student bring
the course concepts together through an individual creative task. The student may choose a
topic that expresses a personal audio interest,
such as recording and reproduction, music
synthesizers, or communications.
This course gives principal emphasis to the
design, construction, and testing of major audiosystem components, including stereo audio
amplifiers, audio equalizers, analog and digital
filters, and digital-to-analog and analog-to-digital
converters. The students are also introduced to
sampling and aliasing techniques, and are
required to analyze and evaluate the performance
of their designs. The six two-week formal experiments and the projects are performed in the
Superlab room with two lab sessions every week.
Occasional brief lectures are presented in the
laboratory as necessary, but the experiments are
the primary learning vehicle for the course. As in
the other Superlab courses, the students work in
pairs, with each member of the team taking
alternate responsibility for conduct of the experiment and preparation of the report. Each student
is required to keep a careful notebook and to
prepare for each experiment by means of a prelab
exercise. Also, in keeping with the emphasis on
technical writing in EE 315, the formal reports for
each experiment, and for the project, must present
results in a professional manner with attention
given to correct technical-writing procedures.

CHRIS HEEGARD

ROBERT J.THOMAS

CHARLES B. WHARTON

ENROLLMENT AND GRADUATION STATISTICS
MING.(ELECTRICAL) DEGREES

UNDERGRADUATE PROGRAM
Year
89-90
90-91
91-92

Juniors
121
132
132

Seniors

150
139
140

August

Degrees
154
149
*

26
26
42

January
14
6
7

May
49
37
*

M.S/PH.D. PROGRAM
Year
89-90
90-91
91-92

Applicants
579
569
648

Admissions
23
32
21

Jotol Enrollment
156
147
148

Degrt

19
28

These figures indicate that both undergraduate and graduate programs have been relatively stable over the post three years.
*Not available at press time. The number of degrees to be awarded in 1992 is expected to be consistent with that of the
two previous years.

Total
89
69
*

NEW COMPUTER FACILITIES UPGRADE INSTRUCTION

A

I comprehensive facility has been established in the EE School for use of computers in
undergraduate instruction that will ultimately
involve all EE sophomores, juniors, and seniors
with high-level computer techniques throughout
their academic careers. The capability provided
by recently acquired state-of-the-art hardware and
software is already contributing significantly to
undergraduate classroom teaching on a scale
never before possible in the history of the department. The new facility is also enhancing graduate
education, particularly in the Master of Engineering program, and has opened new opportunities
for computer research.
Director Noel
MacDonald has been
keenly interested in the
development of this
facility and encouraged
professor emeritus
Norman Vrana to draw
upon his long-term
computer background
and expertise for
negotiations with
representatives of the
computer industry. The
resulting grants are
perhaps the most
generous ever received
by the school. Equipment valued at over
two million dollars has
been received from
Hewlett-Packard, and
over five million
dollars worth of software has been donated by
Mentor Graphics. These new facilities form a
major addition to the computer-instruction tools
already in place in the school as a result of prior
generous grants from Hewlett-Packard, Apple,
and Intel corporations.
Quite a few years ago, the EE faculty, during
discussions on how to improve EE undergraduate
education, considered a novel approach that
everyone agreed would be an ideal way to
encourage and maintain a high level of student
interest. The plan involved the establishment of
an "open" laboratory that would be available
around the clock. Students would be able to come
in at any time to perform both assigned and
personal experiments under the supervision of
trained supervisory staff members who could
provide advice and assistance as required. All
necessary up-to-date equipment and instrumenta-

Undergraduates
at work in the new
central computer
facility.
7bp:HP4OOt
workstations.
Bottom: Macintosh
llfx workstations.

tion would be readily
available or could be
obtained on short order.
Of course it was
immediately obvious
that this "dream lab"
could never be realized
in the school under the
severe constraints of
space, personnel,
equipment, and funding
prevalent at the time.
Now, many years
later, the new computer
equipment in the school
is being used in a
manner approaching

©

that early open-lab
concept. Central
computing facilities for
teaching are housed in
five newly decorated
and outfitted rooms in
Phillips Hall that are
open sixteen hours
each day, seven days a
week, from 8:00 a.m. to
1:00 a.m. In this
location, there are
sixteen HP 400t
workstations and two
HP 400s workstation/
servers principally
supported by Mentor

Graphics software.
This central facility also
has seventeen Macintosh llfx workstations
and ten HP Vectra PC
machines that are
active in course work.
Another fourteen HP
Vectra PC machines are
in use in the junioryear electrical laboratory.
But the computers
are not being used as
substitutes for handson laboratory work.
Rather, the faculty can
now take advantage of

the expanded facilities
to integrate computer
techniques into their
design and laboratory
courses and require
students to use the
workstations for the
solution of assigned
problems and the
development of
projects.
The success of the
central facility is
evident from current
statistics that show a
student-use factor of 53
percent of the total
available hours of
operation. As many as
300 students a day use
the facility during peak
loading. The ultimate
goal is to maintain a
state-of-the-art workstation facility through
active participation
with industry and
alumni.
The central computer facility is
supporting undergraduate and graduate
courses in the areas of
computer engineering,
microwave circuits,
very large scale
integrated (VLSI)
digital-system design,
analog VLSI circuits,
feedback control
systems, optimal
control and estimation,
digital signal processing, electric power
systems, and
micromechanical
systems. A good
example of the use of
the expanded computer capability is in
course EE 475, Computer Structures. The
chief feature of this
course is a laboratory
in which students
design and build a
small computer. The
new hardware and
software resources
encourage creative
design of computer
structures of considerable sophistication.
Designs of substantial
complexity can be
realistically evaluated

by simulation on the
computer before being
implemented in
hardware on programmed logic devices
(PLDs) for final
operation and testing
in the laboratory.
Undergraduate and
graduate teaching
activities in the school
are being influenced
dramatically by the
new facilities through
promotion of creativity
and provision of stateof-the-art capability in
design and analytical
studies. The most
immediate impact has
been on Master of
Engineering (Electrical)
design-project resources that have been
augmented by the
many computer-aided
design tools, which are
not only readily
available but are also
being serviced and
updated, as needed,
through software
maintenance contracts.
An M.Eng.(Electrical)
design-project laboratory equipped with
software capability for
engineering design is
being developed. More
than 170 instrument
drivers will be available to facilitate design
evaluation.
The new computer
facilities are being used
to develop an important modification to
course EE 230, Introduction to Digital
Systems. This collegedistribution course is
taught at the sophomore level and is
required for all EEbound students. When
the course was first
offered in the early
'80s, a laboratory
format was used in
which students built
and tested elementary
logic circuits. In 1984,
the laboratory format
was replaced by a
Macintosh local-area

network (LAN) fitted
with a logic-works
program that allowed
simulation of logic
design. Students in the
course design a wide
range of logic circuits
but the results of their
work are available only
as diagrams on the
monitors. When the
PLDs and electronic
design automation
(EDA) tools of the new
software are installed
in the Macintosh
network in spring 1993,
it will be possible for
students to design logic
circuits and obtain
output devices in the
form of real chips that
can be tested in real
circuits.
A somewhat similar
modification is being
considered for EE 210,
Introduction to Electrical Systems. This
sophomore course is
required for EE-bound
students and is also
one of the College of
Engineering distribution courses. Traditionally, EE 210 has always
been a lecture course
but the new computer
facilities will make it
possible to introduce
an associated laboratory component for the
first time. A feasibility
study is in progress in
the form of some
M.Eng.(Electrical)
projects. These examples, and others at
various levels in the
school, indicate that
availability of extensive
computer capability
has stimulated faculty
members to find ways
of incorporating
computer techniques
into their undergraduate and graduate
teaching as well as to
explore broader
application of computers in their research.

O

EE FUNDING OPPORTUNITIES
The teaching and research interests of the five distinguished
professors who are memorialized elsewhere in this newsletter
represent a broad spectrum of electrical engineering
scholarship. Professors Booker, Burckmyer, Kim, Osborn,
and Strong collectively touched the lives of thousands of EE
alumni, inspired their interest in the field, and contributed to
their successful careers. To honor the memory of those
notable members of the electrical engineering faculty, we are
establishing an Eminent Professors' Fund. The fund is to be
used in ways that will enhance undergraduate and graduate
education in the EE School, provide some financial support for
graduate and undergraduate students who serve as teaching
assistants in our laboratories, and establish facilities for
improved study and discussion areas for students and faculty.
An immediate need exists to provide stipends for graduate
students and seniors who serve as around-thedock
supervisory monitors in the new computer workstation
facility. Income from an endowment of $125,000 would
support the computing center for one academic year.
Alumni who would like to contribute to the Eminent
Professors' Fund, or perhaps make a special contribution
in memory of an individual professor, should contact
professor Noel MacDonald in care of the EE School,
Room 224 Phillips Hall.

OPTICAL
ELECTRONICS
LABORATORY
RESTRUCTURED

DARPA OPTOELECTRONICS
PROGRAM
In 1990, the Defense Advanced
Research Projects Agency (DARPA)
established three national centers to
advance optoelectronics technology.
One of these awards helped
establish the Optoelectronics
Technology Center (OK), a
consortium of four major
universities—Cornell, the
University of California at Santa
Barbara, the University of
California at San Diego, and
Rensselaer Polytechnic Institute
(RPI). The center's overall mission is
to significantly enhance the state of
optoelectronic technology by
developing new materials and
fabrication techniques, new devices,
and new optoelectronic circuits.
The Cornell center is directed by
professor Chung L Tang. Other
Cornell EE faculty members who are
contributing to the work of the
center include assistant professor
Richard Compton, professor
Harold G. Craighead, professor
Lester F. Eastman, professor J.
Peter Krusius, associate professor
Clifford R. Pollock, and associate
professor J. Rkhard Shealy.
The first Annual OTC Review was
held at the Cornell EE School on
October 2-3,1991.

THE LASER LABORATORY in the south wing of the
second floor of Phillips Hall has been converted
into a new Optical Electronics Laboratory that
serves as a common facility for faculty members
and their graduate and undergraduate students
who are working on various aspects of the
application of lasers and fiber-optic technology to
communications systems. The new laboratory is
located in the newly renovated south wing of the
third floor of Phillips Hall. A chilled-water
circulation system is installed for laser cooling,
and power-supply capacity has been increased to
meet the requirements of present and future
equipment. Unlike the earlier arrangement in
which each faculty member in the optical
electronics group had a separate laboratory, two
large rooms in the new facility contain a community laboratory where several faculty members
and their students share available equipment.
Other rooms in the wing are used for research in
specific experimental areas. The current members
of the optical electronics group are professor
Joseph M. Ballantyne, professor George J.
Wolga, associate professor Clifford R. Pollock,
assistant professor Richard C. Compton, and
assistant professor Yu-Hwa Lo. The laboratory is
under the general direction of Cliff Pollock.
About twenty years ago, when the laser was a
"solution looking for a problem" and the general
public's notion of a laser was influenced by the
. James Bond movie Goldfinger, George Wolga
I introduced the EE faculty to the world of optical
electronics by an impressive demonstration of his
early version of a powerful CO2 laser. (Bits of
I Polish sausage were deftly grilled in the device
j and distributed to an appreciative audience.)
Today there are many laser applications that
range from the relatively routine supermarket
checkout-counter price recorder to the advanced
communication techniques that result from the
innovative combination of fiber-optic and laser
I technologies. The teaching and research activities
in the new optical electronics laboratory are
concerned principally with the latter discipline,
as may be seen from the following summary of
the research interests and objectives of the
members of the optical electronics group in the
EE School:
Joe Ballantyne will attempt to synthesize and
characterize semiconductor materials for applications to optical devices, and to design, construct,
and test optoelectronic devices and integrated
circuits that combine amplifiers, detectors,
i waveguides, and lasers. The objective is to
develop improved high-speed, low-noise
I semiconductor lasers to drive present and future
I fiber-optic communication systems.
Cliff Pollock directs an experimental research
program in laser development and application.
I He is building new types of solid-state lasers
using a variety of materials to obtain a range of
wavelengths for optical communications systems, and is exploring several new configurations
for solid-state waveguides and lasers. His
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interests also include the generation of ultra-short
infrared pulses using nonlinear optical fibers and
color-center lasers, and the application of ultrafast
pulses to solid-state spectroscopy, especially in
semiconductor materials and devices.
Rick Compton is concerned with the design
and construction of innovative integrated circuits
that operate in the high-frequency microwave
range of 10 GHz to 100 GHz. He is building highspeed detectors that convert these high-frequency
amplitude-modulated optical signals into
electrical signals for transfer into conventional
communications systems. The development of
these high-speed devices and Joe Ballantyne's
research on low-noise semiconductor lasers are
both important for high-data-rate communication
between computer networks.
Yu-Hwa Lo is interested in optoelectronic
materials and devices and their integration into
communications circuitry. He is attempting to
fabricate modulators and amplifiers as integrated
substrates on single semiconductor chips.
Successful achievement of these structures would
have significant impact on the high-speed
communication requirements of computer
networks.
George Wolga's principal interest in the optical
electronics laboratory is in the area of laser
spectroscopy. In cooperation with professor of
mechanical engineering E C. Gouldin, he is
applying analytical high-resolution spectroscopy
to the analysis of the complex spectra arising from
the combustion of fuels and solid waste. He is
also developing smart spectroscopic sensor
systems for pollutant control.
Although professor J. Peter Krusius is not a
regular member of the optical electronics group
he will use the communal facilities to measure
packaging issues in laser technology. One of his
objectives is to determine how many lasers can be
fabricated on a single semiconductor chip.
Professor Lester E Eastman's research in highfrequency high-speed devices formed from
compound semiconductor materials, and professor Chung L. Tang's research in femtosecond
optics and ultrafast processes are conducted in
separate laboratories that are independent of the
new optical electronics facility. The results of their
work, however, are complementary to the highspeed switching requirements of the communications research of the optical electronics group.
In addition to enhancing the research activities
of the members of the optical electronics group,
the laboratory is influencing their teaching
activities at both graduate and undergraduate
levels. For example, in the current term Y. H. Lo is
teaching a new course, EE 533, Semiconductor
Lasers. Graduate students are conducting their
Ph.D. thesis research under the direction of
associated faculty members, and undergraduate
students will be able to work on senior projects
under the direction of appropriate faculty and
graduate researchers.

RETIREMENTS

Since the lost issue of Phillips
Hall News in 1987, five
members of the EE faculty
hove retired. Their combined
service to the school totals
152 years. Ben Nichols was
guest of honor at the EE
Alumni Breakfast in the
Phillips Han Lounge on June
11, 1988. Ralph Bolgiano and
Norman Vrana were honored
at a special retirement party
in the Phillips Hall Lounge on
May 22,1990. Charles Lee
and Ed Wolf were honored at
their special retirement party
in the lounge on May 17,
1991. Biographies of our five
retirees follow.

• Benjamin Nichols, a member of
the EE faculty for forty-two years,
became professor emeritus on July 1,
1988.
Ben began his EE studies at
Cornell in 1937 and continued until
1941 when World War II intervened.
After nearly four years of service in the
U.S. Army, he returned to Cornell to
complete his undergraduate studies
and obtained the B.E.E. degree in
1946. He began graduate study at
Cornell the same year and held the
rank of instructor for three years. After
receiving the M.E.E. degree, he was
appointed assistant professor in 1949.
During the 1951-52 academic year
he was a Faculty Fellow of the Ford
Foundation Fund for the Advancement
of Education. At the time of his
promotion to associate professor in
1953, he was in charge of the Radio
and Communications Division in the EE
School. During a leave of absence in
1955-56 he was a research
associate at the Geophysics Institute of
the University of Alaska, and received
the Ph.D. degree in Geophysics from
that institution in 1957. He was
promoted to full professor in 1959.
Ben's career at Cornell was
almost completely devoted to the
advancement of undergraduate
education at the school, college, and
university levels. In the school his
classroom activities were concentrated
principally on development and
improvement of the basic electrical
science and electrical engineering
courses. When Henry Booker was
director of the school, Ben held the
position of assistant director for

undergraduate studies. Many of the
curricular innovations of that period
were established under Ben's
direction. Subsequently, he was a
member of many committees in the
school that were concerned with
curricular changes and school policies,
served as the EE School graduate field
representative in academic year
1968-69, and was the associate
director of the school in 1985-88.
Along with these administrative duties
in the school and his other
responsibilities in the college, Ben
continued to give attention to the
classroom, particularly in course EE
210, Introduction to Electrical
Systems. This course is one of two
electrical science offerings in the
engineering-distribution list, and is
required of all EE-bound sophomores.
Ben, in collaboration with professor
Michael CKelley, has published a
text for that course entitled
Introductory linear Electrical Circuits
and Electronics. The text is also used
as a reference in Superlab EE 315. In
addition to his many other duties, Ben
was an active class advisor throughout
his career in the school.
In 1964-65 Ben spent a
sabbatical leave with Education
Services, Inc., in Watertown,
Massachusetts, as director of an
elementary science study. The purpose
of the study was to develop a new
approach and new textbooks for
education in mathematics and science
at the grade-school level. Upon his
return to the campus, Ben entered a
four-year period of university-wide
activity, first as acting director of the
Center for Research in Education,
followed by a period as director of the
Office of Teacher Preparation, and
finally as director of the Human Affairs
Program. In 1980 he was appointed
assistant dean of the Engineering
College Division of Basic Studies and
held that position for two years.
During that tour of duty he was a
member of the committee that
outlined the current core curriculum for
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the college. Ben's strong interest in
university affairs led him to seek
membership in the former University
Senate. He was elected to that body
and served as chairman of its
executive committee.
This account of Ben's career
would not be complete without
mention of his activities since his
retirement. First, however, a bit of
past history is appropriate. The late
professor of electrical engineering,
Vladimir Karapetoff, once ran for
mayor of the City of Ithaca, but was
unable to garner enough votes to win
election. In 1968, Ben ran for
Congress on the Democratic ticket
against the Republican incumbent
Howard Robson. Once again a
challenger from the EE School was
unsuccessful. In more recent times,
Ben became interested in community
affairs and was elected to the Ithaca
Common Council in the late 1980s.
Following his retirement, Ben launched
an active campaign for mayor on the
Democratic ticket and this time won
the election in November 1988 with a
platform that emphasized programs
for youth, affordable housing,
improved relations between the city
and Cornell, and increased public
participation in community affairs. Ben
was reelected in November 1991. We
congratulate Ben on his reversal of
past trends in EE political history, and
wish him a successful second term in
office.

• Ralph Bolgiano, Jr., a member
of the EE faculty for thirty-two years,
became professor emeritus on July 1,
1990.

Ralph received the B.S. degree in
electrical engineering at Cornell in
1944. After service as an officer in the
U.S. Army Signal Corps, with duties as
an instructor in long-range radio and
teletype communication at Fort
Monmouth, New Jersey, he returned
to Cornell, received the B.E.E. degree
in 1947, entered graduate study as
an instructor, and received the M.E.E.
degree in 1949. After obtaining the
degree, Ralph was with the General
Electric Company for five years as a
development engineer. He was
admitted for advanced graduate study
in the EE School in 1954, served as
an instructor until he received the
Ph.D. in 1958, and joined the faculty
as an associate professor in the same
year. He was promoted to full
professor in 1965.
Ralph's career at Cornell was
characterized by equal attention to
undergraduate education, research,
and service to the school and to the
College of Engineering. In addition to
direction of graduate student research,
and his standard assignments in the
basic electrical science, circuit theory,
and junior laboratory courses, Ralph
devoted a major portion of his
classroom activity to developing and
teaching the required junior-year
courses in electromagnetic fields and
waves. In all of his courses students
could expect exacting requirements,
thought-provoking problems, and
challenging examinations. But Ralph
was always available for questions
and discussion. It was rare indeed to
pass his office door and not find him in
conference with a student. Not
surprisingly, Ralph was the first
recipient of the Ruth and Joel Spira
Excellence in Teaching Award. From
1975 through 1980, Ralph was the
graduate field representative for the EE
School. In those days the school
graduate office coordinated the
activities of the electrical engineering
M.S./Ph.D. and professional degree
programs. Consequently, Ralph was
automatically a member of the
Graduate Professional Programs

Committee in the college, and served
as chairman of that body for a year.
He was director of the Engineering
Cooperative Program from 1982 to
1984. He was also the EE member of
the Engineering Policy Committee for
several years. In addition to all of
these duties, Ralph was an active class
advisor throughout his career in the
school.
Ralph's research concerned the
transmission of electromagnetic waves
through the atmosphere, the remote
sensing of atmospheric structure and
turbulence, and the effect of these
structures on the propagation of
electromagnetic waves. These
investigations find application in
studies of wind and weather
phenomena in the troposphere carried
out by microwave radar, and in related
aerodynamic studies of anisotropic
turbulence. For years Ralph was
associated with the Cornell Center for
Radiophysics and Space Research, and
his sabbatical leaves were directly
related to his research interests. In
1964-65, as a Guggenheim Fellow
and Fulbright Travel Fellow, he was a
visiting research scientist at I'lnstitut
de Mecanique Statistique de la
Turbulence, Universite d'Aix-enProvence, Marseille, France. In
1971-72 he was a research engineer
at the Radio and Space Research
Station, National Research Council,
Dillon Park, Berkshire, England. In
1979-80 he was a senior research
associate at the Cooperative Institute
for Research in the Environmental
Sciences at the University of Colorado.
Ralph has also consulted with several
organizations including ADCOM, Inc.,
Rome Air Development Center, the
National Bureau of Standards, and
Boeing Scientific Laboratories.
Ralph has been an active sailor
for a long time and has recently taken
up board sailing on Cayuga Lake as an
interesting alternative. He is also an
enthusiastic bicyclist who has been a
familiar figure on campus for many
years. Ralph has not entered the

competitive cycling events in the
region, but has participated in the
annual "Race Around the Lake,"
which he enters, as he says, only to
"enjoy the scenery." He maintains an
interest in his technical field but is not
an active contributor at the present
time.

• Norman M. Vrana, a member
of the EE faculty for forty-one years,
became professor emeritus on July 1,
1990.
Norm received the B.E.E. degree
from New York University in 1947.
After two years with the ADT Company
as a design engineer, he entered
graduate study in the EE School in
1949 and was an instructor in the
"Rand Lab." He received the M.E.E.
degree in 1951, and joined the
faculty as an assistant professor the
same year. When the school moved
into Phillips Hall, he transferred from
power systems to electronic and
communications systems and worked
with professors Paul D. Ankrum
and A. Berry Credle for several
years. He was promoted to associate
professor in 1958 and became a full
professor in 1974.
In 1958-59 Norm spent his first
sabbatical leave with the Autonetics
Division of North American Aviation in
Downy, California, as a senior research
engineer. Among other tasks, he was
concerned with the design of computer
algorithms forfire-controlcomputers,
an assignment that stimulated his
interest in computers, the field in
which he eventually made his major
contributions to the school. His second

sabbatical leave, in 1965-66, was
with the Hewlett-Packard Company in
Colorado Springs, Colorado, as a
Research and Development Engineer
with responsibilities for the application
of analog/digital computers to the
analysis and simulation of fast-risetime solid-state devices and circuits.
Norm obtained further industrial
experience in the computer field
during his third sabbatical leave, in
1971-72, with the U.S. Army
Aberdeen Research and Development
Center as a research and development
engineer concerned with the use of
hybrid computers as a basis for system
studies. Another sabbatical leave, in
1978-79 with the Hewlett-Packard
Company in Colorado Springs, gave
Norm the opportunity to design and
develop mass-storage systems for
serial-data analyzers. These important
associations provided him with the
essential background for development
of a course in digital systems and the
design of his two very popular courses,
EE 475, Computer Structures, and EE
476, Microprocessor Systems. Typical
enrollment in these two courses was
180 electrical engineering and
computer science students each term.
The firm establishment of computer
engineering in the EE School was due
in large part to Norm's work with EE
475 and EE 476. The two courses
were continually updated through the
years as the computer field matured
and new equipment and techniques
became available. Norm's fifth
sabbatical leave, in the spring of
1985, was devoted to a study of the
design and development of new
educational facilities for both courses,
and he continued to introduce
additional modifications until his
retirement.
In addition to his regular teaching
and class advising duties in the school
throughout his career, Norm taught EE
475 in the summer coop program for
a number of years, and directed many
computer-design projects in the Master
of Engineering (Electrical) program.
The equipment designed by the
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students in these projects incorporated
many features crucial to the operation
of a teaching laboratory that services
large classes in a rapidly developing
field. Typical subjects included
microcomputer experiments with AD
and DA converters, computer design
employing user programmable logic
devices (PLD), and design of
techniques to interface PLDs with
microcomputers. Norm was the
recipient of the Ruth and Joel Spira
Excellence in Teaching Award in 1989.
Since his retirement, Norm has
been working essentially full-time to
establish the comprehensive central
computing facility, described elsewhere
in this newsletter, for the use of
undergraduate and graduate
instruction in the school. His long-term
computer background and his close
associations with the computer
industry have enabled him to write
proposals that have resulted in grants
of millions of dollars worth of new
equipment and software. Norm says
that much remains to be done in
specifying and acquiring the necessary
additional facilities for the school. He
is also able to give attention to some
personal work on optical systems and
associated software, and to rethink
some earlier ideas on computer
relationships. One of his major
concerns in the winter months is that
there will be enough snow in the area
to allow frequent visits to Greek Peak.

* Charles A. Lee, a member of
the EE faculty for twenty-four years,
became professor emeritus on July 1,
1991.

Charles received the B.E.E.
degree from Rensselaer Polytechnic
Institute in 1943. After three years of
military service he entered graduate
study in physics at Columbia
University, and obtained the Ph.D.
degree in 1953. He remained at
Columbia for a year of postdoctoral
work on molecular-beam studies, and
then joined the technical staff of Bell
Telephone Laboratories. His thirteen
years with Bell Labs were devoted to
research in solid-state devices. He
obtained patents (with W. Shockley)
for the first diffused-base transistor. In
addition, he received patents for the
first InSb [Hi junctions, the first ReadIMPATT structure, and the first highspeed junction photomultiplier. He
joined the EE faculty as an associate
professor in 1967, and was promoted
to full professor in 1972.
Charles's participation in the
founding of the National Research and
Resource Facility for Submicron
Structures, now known as the National
Nanofabrication Facility (NNF),
represents one of his major contributions to the school. He supervised
research on avalanche devices and
Schottky barrier IMPATT diodes,
directed Cornell colleagues and
students in the design and construction
of the first ion-implantation machine,
and originated research on ion-beam
lithography at NNF. He had an early
interest in studies related to improving
the efficiency of solar cells. More
recent research was focussed on
evolving new device structures for
application at microwave or millimeterwave frequencies and for high-speed
digital switching applications.
Charles's regular activities in the
school were given principally to
teaching junior, senior, and graduatelevel courses in quantum and solidstate electronics, semiconductor
physics, solid-state microwave
systems, and advanced solid-state
devices and processes, and to directing
the thesis research of his M.S./Ph.D.
students. He also taught undergraduate laboratory courses, served as
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G class advisor, and was a member of
the EE Graduate Committee, the EE
Policy Committee, the College
Admissions Advisory Committee, and
the Program Committee of the
Submicron Facility. From 1976 to
1979 he was a participant in the
program to develop graduate research
at minority universities, specifically at
Howard University and North Carolina
Agricultural and Technical State
University. His research has been
supported by agencies including the
National Science Foundation, the U.S.
Navy, Hughes Aircraft Corporation, and
Anaren Microwave, Inc. He has been a
consultant for the Schenectady
Research Laboratories of General
Electric Company, the Rockwell
Science Center, TRW, Varian, and
Rayttieon, among others. He is a
member of the American Physical
Society, IEEE, and the American
Association for the Advancement of
Science.
Since his retirement, Charles has
been collaborating with professor
emeritus Conrad G. Dalman on a
textbook tentatively entitled
Microwave Solitktate Devices,
Circuits, and their Interactions. He
continues to direct the thesis research
of several graduate students, and is
working on a patent disclosure
applicable to dielectric waveguides.
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Edward D.WoK, a member of
the EE faculty for thirteen years,
became professor emeritus on July 1,
1991.
Ed received the B.S. degree in
chemistry from McPherson College in
1957 and the Ph.D. in physical

chemistry from Iowa State University
in 1961. After receiving his doctorate,
he was a research associate at
Princeton University, a member of the
technical staff at Rockwell
International Science Center, and a
research associate at the University of
California at Berkeley. In 1965, he
became senior scientist and head of
the Electron-Beam Surface Physics
Section at Hughes Research
Laboratories in Malibu, California, a
position he held for thirteen years. Ed
was appointed professor of electrical
engineering at Cornell and director of
the National Research and Resource
Facility for Submicron Structures (now
National Nanofabrication Facility) in
1978.
Prior to his arrival in the EE
School, and specifically during his
tenure at Hughes Laboratories, Ed's
research was one of the early
pioneering efforts in scanning electron
microscopy and electron-beam
microfabrication. As an authority on
submicrometer structures and electronbeam lithography, Ed was an
eminently suitable person to direct the
activities of the submicron facility that
had just been established in the school
by a grant from the National Science
Foundation, and to provide the
necessary leadership for development
of graduate study in the new field.
During the early years of his career at
Cornell, Ed was responsible for the
complete planning, design, and
engineering of the new structure, now
known as the Knight Laboratory, and
the acquisition of the sophisticated
equipment and computer systems for
the submicron facility. The National
Nanofabrication Facility (NNF) is now
recognized as unique among research
centers, and the only one that
provides complete resources for the
fabrication of structures of micrometer
and nanometer dimensions. When the
laboratory was fully established, Ed
divided his efforts between directing
the thesis research of his graduate
students and administering the facility.
During 1986-87 Ed was a visiting

emeritus Joe Rosson's electric-car project of a number of years ago
that culminated in a smooth-running, fire-engine-red, vintage 1920
Alfa Romeo. Professor Robert J. Thomas and assistant director
John Belina have revived that enterprise in the form of an updated
two-semester course, known as the Cornell Electric Vehicle Design
Project, that satisfies the project requirements for both Master of
Engineering and seniors in the EE School. The specific goal for the
end of the spring 1992 term is the completion of a full-scale, electricpowered go-cart to serve as a prototype for the study of basic
functions and the development of suitable control algorithms.
Attention is also being given to the design and fabrication of subsystems necessary to retrofit a GMC Sahara all-wheel-drive van to
electric-motor drive. Joe Rosson's original project used a dc motor
drive with electronic controls derived from state-of-the-art technology of that period. The current project is based on the use of modern
computer-controlled electronic systems to convert the battery source
from dc to ac for a three-phase induction-motor drive, and to
provide all other control functions for efficient, safe, and comfortable
driving under actual road conditions.
The development of a large-scale system simulation is an immense task that is essential for the future design and construction of
a successful electric vehicle. The participants in this project are
pleased with their progress to date but recognize the need for
additional research effort.

professor at Cambridge University,
a guest professor at the Technical
University of Vienna, and a visiting
foreign scholar of the Schrodinger
Society for Microscience.
In 1984, Ed collaborated
with associate professor John C
Sanford of the Department of
Floriculture and Ornamental
Horticulture, and Nelson Allen,
of the NNF technical support staff, on
the invention and resultant patent of
the "gene gun," a remarkable process
in which tiny tungsten particles are
coated with DNA and accelerated
to high velocity so that they can
penetrate plant cells, carry DNA into
the cell, and thereby potentially alter
the characteristics of the cell. The
inventors coined the term "biolistics"
for this process and founded Biolistics,
Inc., to manufacture and lease the
new device. Ed resigned as director of
NNF in 1988 to focus more of his
effort on Ballistics, Inc. The patents
were sold to DuPont in April 1989,
and research on genetic transformation using this method has since
become widespread. Ed served as
president of the corporation until it
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was dissolved in September 1990. In
the same year, the inventors received
the Inventor of the Year Award of the
New York Patent Law Association.
In response to nonscientific
inquiries about the nature of
submicron work, a standard reply,
based on the legendary discussions of
medieval philosophers, is apt to be,
"We're trying to see how many
angels we can make dance on the
head of a pin." When Ed was with
Hughes Laboratories, his group was
asked to provide an example of
miniature dimensions for a pilot of a
TV science show. They decided that
the angels-on-a-pin analogy would be
appropriate, and proceeded to use
electron-beam lithography to engrave
100,000 welWefined golden angels,
complete with wings and halos, on
the head of an ordinary metal pin.
The group referred to this stunt as
"applied microtheology." Ed reminds
us that the techniques in those days
were relatively primitive, so it is now
possible to place billions of angels on
a pinhead.

Since his retirement, Ed is still
involved with NNF to some extent. He
is directing the work of his remaining
graduate students, serves as vice
chairman of the NNF Policy Board, and
consults with DARPA. He plans to taper
off gradually and is looking forward to
some travel abroad.
Professor Franklin T.Luk has
resigned from the EE faculty to
become chairman of the computer
science department at Rensselaer
Polytechnic Institute in Troy, New York.
Frank joined the Cornell computer
science faculty in 1978 and
transferred to the EE faculty in 1982.
In the EE School he taught advanced
computer architecture and related
subjects. His research is concerned
with numerical algorithms that can be
implemented on multiprocessor arrays.
We wish him good luck in his new
position.

Since the lost issue of Phillips
Hall News m 1 9 8 7 , several
retired professors have
passed away. Collectively,
these gentlemen, distinguished members of the EE
faculty over a span of years
from the mid 1920s to the
recent past, touched the lives
of thousands of alumni who
will remember them with
admiration and great
affection.

• Professor emeritus Lawrence A.
Burckmyer, Jr., died at age 86 on
April 7,1988, in Palm Coast, Florida.
He was associated with the EE School
for forty years, first as an instructor
and later as a faculty member who
became a major architect of
educational policies in the school until
his retirement in 1962. When director
William A. Lewis resigned in
1942, a three-man interim committee
managed the affairs of the school until
director Charles R. Burrows
arrived in 1945. This group developed
into an annually elected Faculty
Committee that worked with the
director in formulating policy. Burck
was one of the original appointees
and served as an influential member
of the Faculty Committee for many
years afterward.
Professor Burckmyer was a
dedicated teacher who set high
standards of performance for himself
and expected his students to follow his
example. As a specialist in precision
electrical measurements, he was the
ideal person to establish and manage
the required junior and senior
laboratory courses of the period that
were devoted principally to machinery
and electric-power systems. Prior to
the Phillips Hall era, these laboratory
sessions, known to generations of
students as "Rand Lab," were held in
the second floor of Rand Hall. Most of
the experiments were developed in
those quarters over the years by Burck
and his staff, and were transferred
without major changes when the
move to Phillips Hall occurred in
1955.
As chairman of the New-Building
Planning Committee, Burck undertook
a monumental task with his usual
meticulous attention to detail. He
prepared a complete survey of current
and future requirements, and after
many attempts to match those
requirements with the available funds
from a prospective donor, a

compromise was reached and Phillips
Hall came into being. Burck gave
personal attention to the design of the
electrical supply distribution for the
laboratories, and achieved a unique
system that allowed a source
anywhere in the building to be
connected to any other point in the
building. Another design achievement
of somewhat lesser degree involved
the seating arrangements in the main
lecture room. Room 115 in old
Franklin Hall was notoriously
uncomfortable so Burck resolved that
the new lecture hall would have
plenty of leg room. He used his own
six-foot-two frame as a reference and
came up with a plan that met his
exacting standards. Thousands of
alumni who have spent time in
Phillips 101 can testify that he was
eminently successful.
There is no question that
Professor Burckmyer was a formidable
individual, to both faculty and
students alike. On one occasion, while
still on sabbatical leave, he returned
to the campus to address a special
meeting of the University Graduate
Faculty and convinced them not to
take a certain action that he believed
was detrimental to the college and to
the EE School. Alumni will recall that a
personal interview with him was a
memorable experience. Burck always
expected students to be well prepared
with their questions and to give
concise answers to his inquiries. But
students also found that he was a
man of the highest integrity and keen
judgment whose innate kindness was
always evident. As one would expect,
Burck's lectures were models of
precision and careful preparation. For
the most part they were serious
presentations, but on occasion he
could exhibit a wry sense of humor.
I f you have excessive magnetizing
current in the transformer winding,"
he would say, "the saturation curve
will end up at the other end of the
quad."
The following paraphrase from
the Memorial Statements of the
Faculty summarizes Burck's influence
on the activity at Cornell that he
always considered to be of foremost
importance—undergraduate
education:
He demanded precision, coupled
with clear thinking, in the laboratory,
in speech, and in all written reports.
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While his insistence on clarity,
accuracy, and responsibility in their
work seemed harsh to many students,
it was really a great kindness. He
considered it his duty to prepare them
for the experiences they would
encounter in engineering practice.
Scores of EE alumni remember his
courses as being very demanding and
even painful. After entering their
professional careers, however, many
of these same alumni reported their
appreciation of the value of those
rigorous exercises. Burck's thoughtful
professional approach and his
courteous demeanor were excellent
examples to all who had the good
fortune to have him as a professor.

• Professor emeritus Everett M .
Strong died at age 88 on
September 23y 1988. Hewos
associated with the EE School for fortythree years, first as an instructor and
later as a faculty member who made
profound contributions to both the
school and the College of Engineering.
Following director William Lewis's
resignation, Everett was appointed
chairman of the interim "Faculty
Committee" (with professors William
C. Bollard and Lawrence A.
Burckmyer). After Director Burrows
came on the scene, Everett continued
his productive service on the Faculty
Committee for several years.
During Professor Strong's early
years in the school, he was concerned
principally with teaching electrical
fundamentals to beginning students in
EE. He was a vigorous lecturer who
took every opportunity to transfer his
own enthusiasm for the subject matter
to his listeners. In the "prep room"
behind the blackboards in Franklin
115, Everett assembled a number of
simple visual aids that he used to
good effect to illustrate fundamental
principles. Several of these devices
were used for many years afterward
by his successors. One particularly

clever apparatus, for example,
consisted of a pair of glass plates
mounted vertically in a wooden frame
and arranged so that one could be
moved horizontally with respect to the
other by a rack-and-pinion mechanism.
Both plates were inscribed with sine
waves representing voltages and
currents, thereby displaying a clear
picture of phase-shift phenomena as
the position of the movable plate was
changed. (Recall that cathode-fay
oscilloscopes were unavailable in those
days.) Everett soon realized that
existing texts were not suitable for his
purposes so he produced mimeographed notes that eventually became
a formal textbook, Electrical
Engineering—Basic Analysis,
published by John Wiley and Sons in
1943. Long after his retirement,
Everett was remembered by visiting
alumni who would comment on his
excellent teaching and recall that his
problems were always oriented to the
real world of engineering, but required
a firm understanding of basic scientific
principles. Visitors would also
remember Everett's great sense of
humor and the fact that he was an
inveterate punster. On one memorable
occasion, at a "faculty tea," Everett
encountered then-professor of highvoltage engineering, now-professor
emeritus Stanley W. Zimmerman,
and greeted him with, "Hi, Voltage!"
Stanley's reaction is not a matter of
known record.
In 1947 Everett founded the
College of Engineering's Engineering
Cooperative Program and, in addition to
his other academic duties, directed its
activities until his retirement in 1967.
In co-op programs in most other
engineering colleges, students were
assigned tasks in industry that often
bore little relation to their academic
work. Also, their alternate periods in
school and in industry generally caused
them to graduate a year later than
their regular classmates. In contrast,
Everett's program was designed to
maintain close coordination between
the students' academic work and their
industrial experiences, and the schedule
was arranged to allow graduation
with regular members of the class.
Throughout his management of the
coop program, Everett worked tirelessly
to increase the number of industrial
participants, to encourage students to
enter the program, and to persuade
reluctant faculty members to teach in

the summer coop sessions. He also
made it his business to follow each
student's progress personally, and to
ensure that the industrial tasks were
consistent with academic standards.
The current success of the Cornell
Engineering Cooperative Program is
due in large part to Everett's hard
work during his twenty years of tenure
as director. Initially there were two
industrial participants and a dozen or
so electrical engineering and
mechanical engineering coop students
enrolled in the program. We now have
approximately fifty industrial
participants and about 175 students
drawn from all the schools in the
college.
In addition to school and college
activities, Professor Strong also
pursued an active research career in
the field of illumination engineering.
For several years, together with
professor Caspar L Cottrell (since
deceased), he conducted an extensive
glare-perception investigation in a
special laboratory in Phillips Hall.
Many alumni will recall their own
participation as "subjects" in that
program. Everett was elected national
president of the Illuminating
Engineering Society for 1952-53,
received the Gold Medal of that
society in 1966, and their
Distinguished Service Medal in 1967.
He was an active member of the
American Society for Engineering
Education, and was honored as a
fellow in the Illuminating Engineering
Society and in the American Institute
of Electrical Engineers.

* Professor Henry G. Booker died
at age 77 on November 1,1988, at
his home in La Jolla, California. He
was a member of the EE faculty for
seventeen years and served as director
of the school and associate director of
the Center for Radiophysics and Space
Research from 1959 to 1963. He

was the IBM Professor of Engineering
and Applied Mathematics from 1963
to 1965. He resigned from Cornell in
1965 to become professor of applied
physics and chairman of the
Department of Electrical Engineering
and Computer Science at the
University of California in San Diego.
During his time at Cornell, Henry
was a major catalyst in the
establishment of a strong research
ethic in the EE School. He encouraged
young faculty members to undertake
investigations in their fields of interest,
and his international reputation in
radar and atmospheric sciences
brought many outstanding doctoral
candidates to Cornell. The design and
establishment of the Radio and Radar
Telescope, now the world-renowned
Arecibo Observatory in Puerto Rico,
was accomplished by one of Henry's
graduate students, William E. Gordon,
who later became a member of the EE
faculty for a number of years. Soon
after assuming the directorship, Henry
urged six young members of the
faculty to submit research proposals to
the National Science Foundation
(NSF). The resulting flood of paper in
Washington caused NSF to send a
special envoy to the school to discover
why an organization that had never
submitted a proposal before had
suddenly become so prolific. Four of
those proposals were funded and
became the forerunners of the
multimillion-dollar NSF contracts in the
school at the present time.
Professor Booker's influence on
undergraduate education in the school
was equally profound. Henry believed
that electrophysics should be taught in
a department of electrical engineering
rather than in a department of physics.
Although he was unable to convince
the college faculty to make this
controversial change in the sophomore
curriculum, the first course in electrical
engineering was taught for a number
of years in accordance with his ideas
as set forth in his text, An Approach to
Electrical Science. Henry also
advanced some novel approaches to
the junior-level circuit analysis courses,
changed some well-established
traditional courses from required to
elective status, and encouraged the
development of new courses in the
areas of systems and electrophysics.
In keeping with these changes in
the curriculum, Henry convinced the EE

faculty to divide into separate
branches to be called Systems and
Electrophysics. Members from each
group had equal representation on all
committees in the school, recruiting of
new faculty was done with respect to
specialties in each group, and research
activities were coordinated separately
within each group. This unique
consolidation of many diverse interests
in the school into two major entities
remained in effect for many years and
represents one of Henry Booker's
principal contributions to the EE
School.

• Professor emeritus Robert E.
Osborn died at the age of 78 on
April 14,1989, in Ithaca, New York.
From 1941 to 1944 he taught in the
Cornell Engineering Science
Management War Training (ESMWT)
program in Buffalo, New York. In the
spring term of 1945 he joined the EE
faculty and was associated with the
school for thirty-one years until his
retirement in 1976.
Throughout his career as a
member of the EE faculty, Professor
Osborn was concerned with the study
of electric-machine theory and with
laboratory practice in machinery and
power-system equipment. Together
with his colleague professor L A.
Burckmyer, he developed many of the
experiments in the "Rand Lab"
courses that were required of all
electrical engineering undergraduates.
When the EE School moved to Phillips
Hall, Bob continued to work with
Burck in these areas until the toiler's
retirement in 1962. When the courses
in machinery were no longer required
in the curriculum, he continued to offer
them as electives for both graduate
and undergraduate students. Bob
made a profound impact on the
careers of many EEs by his
requirements for clear thinking and
careful application of engineering
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principles. In both the classroom and
in the laboratory, Bob's approach to
pedagogy was based on his belief that
with a proper amount of guidance a
student learns best by thinking things
out for himself. This philosophy often
disconcerted his students, but after
several years of industrial experience
returning alumni would invariably
acknowledge that Professor Osborn
had taught them the great importance
of developing their minds.
The following abstract from the
Memorial Statements of the Faculty
describes an interesting aspect of
Bob's activities in the school outside of
the classroom:
Bob Osborn's normally quiet,
unassuming, and somewhat reserved
manner hid a lively sense of humor
that would come to the surface in
unexpected ways. He particularly
enjoyed preparing stunts for the
popular "Engineers' Day" exhibitions
of earlier years. Once he placed a
massive steel cylinder on a sensitive
"strain gage" so that the visiting highschoolers and nonengineering students
could make the needle of a display
instrument go off-scale by the slightest
pressure on the top of the bar. Bob
would look solemn and assure the
amazed participants that they were
actually bending the cylinder (as
indeed they were). He designed and
built a huge tesla coil that allowed him
to draw spectacular ttiree-fooHong
electric arcs to a hand-held fluorescent
tube, all the while keeping a perfectly
straight face as if to imply that he was
not doing anything out of the ordinary.
Bob is probably most famous for his
casual remark to students in the
laboratory after they had successfully
synchronized a small three-phase ac
generator to the line, "Now you are
supplying power to the entire
Northeast."
Professor Osborn made his
greatest academic contributions to the
school and college in the field of
engineering design. Over the years he
supervised many graduate and senior
design projects, and was particularly
effective in directing the design and
construction of the electrical and
control portions of the Comell/RPI/
NASA Martian Rover Project that was
conducted under the Master of
Engineering program in the early
1970s.

• Professor emeritus Myunghwan
Kim died at age 59 on December 23,
1991, in Seoul, Korea. After serving in
the Korean army from 1950 to 1954,
Kim came to the United States as an
exchange student. He received the
B.S. degree from the University of
Alabama in 1958, entered graduate
study at Yale University, where he was
a Danforth Fellow, and received the
M.E. degree in 1959 and the Ph.D.
degree in 1962. In the same year,
Kim joined the EE faculty and was
associated with the school for twentysix years until his retirement in 1988.
Professor Kim began his career in
the school in the field of control theory
with concentration on applications to
electromechanical systems. During his
early years in the school, his teaching
activities were confined to this area
with principal attention given to the
courses in Feedback-Control Systems
and in Random Processes in Control
Systems. Soon after joining the EE
faculty he developed an interest in the
electrical aspects of biological
processes, the field that eventually
became the basis for his major
contributions to the school. Following
a sabbatical leave at the California
Institute of Technology where he was
a visiting associate in biology and a
senior postdoctoral associate at the Jet
Propulsion Laboratory in Pasadena,
California, he began research on the
application of control theory to
biological systems. In 1970 he
established a Bioelectric Systems
Laboratory that attracted several
young faculty members and a number
of graduate students. The research of
that group concerned the application
of instrumentation, control theory,
computer engineering, and integratedcircuit technology to biomedical
problems, particularly in learning how
information is coded and processed in
the nervous system. Special
instrumentation was developed to help

MORE TALES FROM THE PAST

decipher the behavior of complex
interconnections of neurons, both in
the peripheral and central nervous
systems. Kim and his group also
studied the feasibility of employing
optimal control techniques in the
problem of administering chemotherapy to treat cancer. Activity in this
area centered on the development of
a VLSI chip that would be able to track
the growth of many individual cells
and to monitor the concentration of a
particular drug in their vicinity. During
this period Kim taught undergraduate
courses in digital systems and theory
of linear systems, and graduate-level
courses in bioelectric systems and
bioinstrumentation. He also conducted
frequent graduate seminars in
bioelectric systems.
The presence of a bioelectronic
laboratory in Phillips Hall created some
unusual occurrences in the normal
course of events in an electricalengineering building. One day, for
example, a large wooden crate
marked FRAGILE—SEA WATERHANDLE WITH CARE appeared on the
loading dock. Eventually the crate was
unpacked in Kim's lab. It contained a
glass aquarium, indeed filled with sea
water, that was to be the home of
Aplysio, a sea snail popular with
neurophysiologists because of the
simple organization of its nervous
system and the large size of many of
its neurons. Kim delighted in showing
his "pet" to visitors, and with
characteristic enthusiasm would
describe the bioelectric studies that his
group could perform with the aid of
the creature.
In later years, when interest in
biological studies declined in the
school, Kim returned to control-system
theory, but his research on the
application of VLSI techniques to
biological systems stimulated a strong
interest in computer technology. In this
period, he taught course EE 230,
Digital Systems, served as a class
advisor, and was a member of the EE
Faculty Committee. During a leave of
absence in 1984, he began an

association with the Korean Advanced
Institute of Science and Technology
(KAIST) in Seoul where he taught
courses in computer engineering and
control theory and worked on VLSI
system designs applied to advanced
computers. On his return to the
campus, he taught again in the areas
of control theory and in the electrical
machine laboratory. Following his
retirement, he returned to KAIST and
version of a supercomputer until his
death in 1991.
• We regret to report the passing of
two long-time friends of the school,
Ethel Nichols, wife of professor
emeritus Ben Nichols, and Olive
Rosson, wife of professor emeritus
Joe Rosson.
Mrs. Nichols died on July 20,
1991, in Ithaca, New York, after a
long illness. Many alumni, particularly
those who reside in Ithaca, have
pleasant memories of Ethel's strong
interest in EE School and campus
affairs, and will long remember her
many important contributions to the
community as an alderwoman on the
Ithaca Common Council and a
member of the Tompkins County
Board of Representatives.
Mrs. Rosson died on December
26,1991, in Ithaca, New York, after
a short illness. Alumni of the mid
1940s will recall Olive's capable
assistance when she was professor
Everett Strong's secretary in Franklin
Hall at the start of the Engineering
Cooperative Program. She continued
in that post until she and Joe were
married in 1950. Olive will also be
remembered fondly by the many
alumni who attended the EE reunion
breakfasts in Phillips Hall Lounge
throughout the years.

PAPA JOE FUND
We are glad to report that
the Papa Joe Fund,
established in honor of
professor Joe Rosson,
has grown to about
$16,000. Income from
this fund is used to support
the work-study program

T

he 1987 issue of Phillips Hall News contained a short
history of the EE School "color organ" exhibit (designed and
implemented by a then-unknown alumnus) that won the
Engineers' Day competition in the spring of 1953 and was later
modified to form an integral part of the decorations for the
annual spring formal dance in Barton Hall under the auspices of
the dance management organization known as YASNY (You .
Ain't Seen Nothin' Yet). A few weeks after publication of the
story we received a long letter from J. David Pfeiffer, Jr., '52,
who turned out to be the "mystery man" responsible for that
early version of a "disco." Dave, now an associate professor
of mechanical (!) engineering at McGill University, has kindly
given us permission to abstract portions of his letter. His
engaging account revives memories of earlier campus days and
reminds us of how power electronics was "done" at that time.
Here's Dave:

for EE undergraduates.
Alumni who would like to
add to the Papa Joe Fund
should contact professor
Noel MacDonald in care
of the EE School, Room
224 Phillips Hall. Many
alumni who are
acquainted with Joe may
not be aware that he has
been ill and is confined to
his home. Joe would
appreciate receiving
occasional cards or letters
from his former students
and friends. His address is
44 Woodcrest Avenue,
Ithaca, NY 14850.

©

Starting about one week before the day of the
exhibit, I sketched up the three principal filter
circuits and purchased the necessary materials
from Electronic Stores (an outlet near the Heating
Plant that sold many parts, chassis, tube sockets,
and even transformers, at prices students could
afford). I spent several all-night sessions putting
the thing together in my rooming house on South
Avenue (that has since disappeared in the construction behind Anabel Taylor Hall). I used 6L6
vacuum tubes for output but they provided only
enough power to light three 7-watt, 115-volt light
bulbs. This system produced a very nice display,
but only at the brilliance of your average flashlight.
Thanks to suggestions of the EE School staff, an
alternative solution produced enough light to cast
brilliant colored shadows from a white cardboard
cutout of the words COLOR ORGAN onto a movie
screen in the main lecture room of Franklin Hall. (I
can still hear the noise of students bouncing down
the metal treads of those rickety old wooden
stairs.) The solution involved insertion of a 90degree phase-shifted ac signal in series with the dclevel signal that was meant to control the 6L6 grids.
The 6L6s were replaced with three mercury-vapor
ignitrons whose firing angles were controlled by
application of the modified signal to the ignitron
grids. Since the ignitrons were half-wave rectifiers,
their large internal power losses reduced the power
available to the lamps. This difficulty was removed
by raising the applied voltage to almost 200 volts
with some 20-pound transformers from the EE
laboratory. The final circuit allowed three 150-watt
reflector bulbs to operate at high intensity over the
entire 180-degree firing angle. The transformers
were large enough to be unaffected by the dc
magnetizing current.

At the demonstration that proved so effective
formers were to be had in Ithaca. After consultaand won the prize, the audience and the judges
tion with my EE profs, the eventual solution was
were seated in front of the screen in the auditoto use two ordinary pole transformers with the
rium and given a description of the equipment
proper taps and connect them in an open-delta
components and the biasing controls that set the
circuit. I asked the fellow who located the pole
independent turn-on point of each lamp. With the transformers in storage to look inside and tell me
lights lowered, an audio-frequency generator was if they were filled with oil. "Nope," he said,
used to sweep through the spectrum and show
"You're going to need about twenty gallons for
the continuous change of colors from deep red at
each one." (I think they came from the Highthe bass end, through green at the mid-frequenVoltage Laboratory on Mitchell Street, or perhaps
cies, and on to blue at the very high frequencies.
from New York State Electric and Gas.) I made
Then with music provided through an early RCA
arrangements for a university Buildings and
45-rpm player (I still have that antique gear) and
Grounds crew to meet me at Barton Hall with
my home-built audio amplifier, the audience was
forty gallons of transformer oil when the transshown how color that kept perfect time with the
formers arrived. It's a good thing that we looked
music could do wonders for classical and popular inside before we poured. You could see the floor
recordings. (I think Mindy Carson was the
through the holes in the bottom of the transformer
featured vocalist of the demo.) I didn't imagine
case—they were the dry type! They probably did
I'd get first prize out of all 141 Engineering Week
not have PCBs in transformer oil in those days, so
exhibits, and was tremendously surprised when it that would not have been as much of a problem
was announced at the awards banquet.
as it would have been to have the army after us
for ruining the wooden floor.
I had friends at WVBR, where I spent most of
We had all the rotating machinery and transthe hours when I should have been studying, and
formers wired up in less than half a day. I don't
some were also in YASNY. I believe it was Bob
know how we did everything so fast in those
Schutz who convinced me I ought to try lighting
up Barton Hall with my color organ for the spring days, but everybody was gung ho to see this thing
work. When the switch was thrown, the three
weekend dance. On that scale, a capability of 150
Amplidynes came to life under the bleachers with
watts per channel was not even in the flashlight
beautiful music: the high-pitched whine of brush
league. A quick survey of the available powernoise. We hoped that the band would play loud
amplifier techniques of that day showed that I
enough to drown it out, but we also recognized
would either have to use magnetic amplifiers,
that from a distance of fifty feet the noise would
which were rather slow-responding in the highhardly be heard in that large hall. The 6L6s were
power sizes, and were also not readily available,
or else I could use
Amplidynes. Again
the EE School came to
my rescue. I believe it
Please return to Sam Linke, Cornell University, School of Electrical Engineering, 204 Phillips Hall, Ithaca, HY
was professor Wilbur
Meserve who found
three Amplidynes,
Name
each of which had a
power output rating of
Position Title
3000 watts.
The next problem
I am employed by_
to be solved was that
the Amplidynes
required a three-phase
400-volt power source!
The maximum
city
available voltage in
Barton Hall was only
My current activities in EE (or related to EE) are:
220 volts. After many
phone calls it was
obvious that no 10
kVA 3-phase trans-

ALUMNI BREAKFAST
Mark Saturday, June 6,1992,
on your calendar for the
annual EE alumni breakfast.
The time is 7:45-9:30 a.m.,
and the place is the Phillips
Hall Lounge. We hope you
and your spouse will join
other alumni and members
of the faculty and staff
for an event that is always
a festive and memorable
occasion.
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Optional:
I would like to explore possibilities
in the following areas:
J Contributions to the
Eminent Professors' Fund
J Contributions to the
Papa Joe Fund
J Establishment of one-year
scholarships for professional
masters students
J Engineering Cooperative
Program
J Job placement of Cornell EE
seniors or graduate students

finally used in this version of the color organ.
Their output currents drove the field-excitation
coils in each Amplidyne. Bob Schutz and the
YASNY people built a wooden frame to hold four
or five kilowatts of colored spotlights, which they
elevated high above a towering water fountain
that was fed water pumped from a large inflatable
pool on the dance floor. (Those guys spared no
expense to get the effects they were after. And we
think "high tech"
applies only to today's
world!) We had
WILSON GREATBATCH
enough power left over
RECEIVES FIRST
to drive additional
KARAPETOFF AWARD
colored lamps
mounted behind the
bandstand to illumiWilson Greotbatch,
nate the silver curtains
that formed the
B.E.E. 50, is the first
backdrop for the band.
I had just finished
Kappa Nu Vladimir
hooking up the feed
from the hall's audio
Karapetoff Eminent
system to the color
Member's Award given
organ when the band
arrived and started
annually to an engineer
setting up. If I'm not
who has achieved distinction through a patent or discovery in
mistaken it was the Tex
the field of electrotechnology. The award, which includes an
Beneke orchestra that
weekend. While not as
honorarium of $5,000, was presented to Wilson on April 27,
well known as Glenn
1992, at the Hyatt-Regency in New Brunswick, New Jersey, in
Miller, that band
recognition of his invention of a special lithium battery that made
produced a similar
sound, and had some
the pacemaker a practical device.
hit records on the
Professor Karapetoff, a member of the EE faculty from 1905
charts of the day. The
first musician to
to 1940, was known internationally for his contributions to early
produce a sound was
electrical engineering theory and analysis. In 1990, his widow,
the drummer, who
Mrs. R. M. Karapetoff Cobb made a bequest to Eta Kappa Nu to
nearly fell off his drum
stool when the curtain
establish the award in his memory.
behind him turned
cherry red whenever
he pushed the bass
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drum pedal. He called another musician over and
said, "Hey, dig this, man. This is really cool." (I
think musicians talked that way in the fifties.) His
friend picked up a flute and tried it out near the
microphone, and added greens and blues to the
screen. Others joined in and we were treated to an
impromptu jazz session while they enjoyed the
color organ. They couldn't see the lights on the
fountain because the overhead bright lights in the
hall were still on while the decorations were being
completed. Later, during the dance, the whole
effect was quite beautiful, with colored light on the
falling water and on the backdrop behind the
band.
It was only a few months later that Charlie
Barnet (remember the "Redskin Rhumba"?)
played a date at Statler Hall. Someone approached
me to bring the color organ to that dance. There
was no possibility of using Amplidynes in that
much smaller ballroom, so I went looking for a
smaller power source, and found it at the HighVoltage Lab. This time, magnetic amplifiers were
available for 500 or 600 watts per channel, and
although they were a little sluggish, their response
time was adequate. The only problem I remember
about the second dance where we used the color
organ was one of transportation. I recall pushing
a rubber-tired cart loaded down with about 200
pounds of mag amps and the
color organ over a number of
Your tales from
blocks of campus streets, probably the past are
from Franklin Hall to Statler Hall. always welcome.
It's a wonder that everything
Send us your
worked after that jostling ride.
favorite stories
I have been to several discos
about professors,
since then, some claiming to have labs, classes,
lighting systems costing a quarter- projects, stunts,
million dollars or more. But they
or whatever else
don't hold a candle to the effects
you think made
produced by the earlier color
the. EE School a
organ. Where is it now? I sold
special place.
the thing for parts in a garage
Well print'em as
sale before we moved to Canada. space allows.
It had not been used since 1953.

