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COMMENTARY

On the Making of Professionals:
1. The Province of Engineers

by Thomas E. Everhart
One of my responsibilities as dean of
the Cornell College of Engineering is
to keep important issues moving
through the planning and decision-
making process. Under the press of
problems requiring immediate solu-
tion, such as funding for a specific
piece of equipment, determining a pol-
icy on personal computers in time to
notify incoming students, or helping
institute a new course, it is easy to lose
sight of abstractions such as long-term
goals or values. In this issue of our
magazine, focused on some of our spe-
cial programs for students, I would like
to comment on some longer-term goals
and values that I believe should under-
lie engineering education.

Using their knowledge of science
and mathematics, engineers create and
design many of the goods and services
needed by society. One of the primary
missions underlying the careers of
many engineers has been service to
society, and this sense of purpose and
responsibility is as present today as it
has been in the past. What has changed
is the context in which engineers work.
As the world has become more com-

plex, so has the profession of engineer-
ing and its relationship to the society it
serves.

UNDERSTANDING SOCIETY
AS A PROFESSIONAL NEED
If their purpose is to provide goods and
services for the benefit of people, it
follows that to function well profes-
sionally, engineers should understand
people, individually and collectively.
This is why our College requires un-
dergraduate students to undertake
studies in the humanities and the social
sciences as an integral part of their
education. We have endorsed the re-
cent introduction by the University of
some upperclass courses aimed at
exploring social issues, and encourage
our students to take them. Our aim is
to prepare our students not only for
their technical role in their profession,
but also for a larger professional role
that engineers should play in society.

Our graduates should understand
the role of industry in society, as well
as the role of government, of educa-
tion, and of the other sectors. They
should understand, for example, that

industry must make a profit to stay in
business, and that investors have a
right to expect some return on their
investment. They should understand
the difference between liberty and
license, and the role government plays
in regulating our society. They cer-
tainly should understand the need for a
quality education if the nation is to
remain strong—though their apprecia-
tion of their education will come later,
after they have a chance to test it in
what some refer to as "the real
world."

Beyond understanding our society,
they should understand their responsi-
bility to help improve it. How much
benefit to society results from devel-
opments in science and engineering
depends on many factors, at least some
of which are outside the immediate
control of any single person or group;
but while engineers and scientists can-
not be held responsible for every pos-
sible use of their work, they should be
aware of its ramifications and be will-
ing to discuss these with interested
parties. Because of their expertise,
they are especially well qualified to



"Our aim is to prepare our students
not only for their technical role . . .
but also for a larger professional role
that engineers should play in society.

discuss the broader issues related to
the implementation of technology, and
interpret how technology can bring
benefit to society, as well help society
understand and guard against possible
harmful effects.

REFLECTIONS ON THE VALUE
OF COOPERATION
A matter than concerns me, as a citi-
zen who is also an educator, scientist,
and engineer, is how we as a society
conduct our affairs at home and
abroad. As the world becomes more
competitive, we can all benefit by hav-
ing our society operate as efficiently as
possible within the important system
of checks and balances built into our
Constitution. It is my observation,
however, that effective decision mak-
ing and its implementation is often
slowed by an adversarial attitude that
may exist between the concerned par-
ties, whether they are individuals, in-
dustrial corporations, governmental
bodies, industry and government, or
labor and management. The workings
of society are facilitated by problem
solving, not by endless debate; and

accomplishment is speeded by mutual
trust, not by mutual suspicion. Our
society once relied more on mutual
trust than it does now. A handshake
was considered a contract, as binding
as one drawn up by a lawyer and
notarized. Today, work aimed at pro-
ducing goods and services that would
add to our gross national product, add
to our national employment, and help
us maintain our technological lead as a
nation, could be accomplished more
rapidly if such mutual trust existed,
and the nation would be more competi-
tive internationally as a consequence.

Of course, there have been times
when such mutual trust has been
abused, and times when greed on the
part of some people required organiza-
tion on the part of others. Labor unions
came into existence for good reasons.
But one wonders at the current insis-
tence on adversarial methods of set-
tling disputes, especially as the conflict
implied by the term "adversary" spills
out into society, and large numbers of
people look at those around them as
potential adversaries rather than po-
tential friends. This may be related to

the legal system under which we work
and live. Its objective should be to
provide justice for all, based on the set
of underlying principles expressed in
our Constitution. But lengthy time de-
lays before adjudication of disputes, or
perceived different treatment for those
with means compared to those with-
out, raise questions about the meaning
of "justice." Some may say that ques-
tions like these are not the concern of
engineers, but no one should deny that
they are the concern of any responsible
citizen, nor that engineers should be
responsible citizens.

THE GOAL OF EDUCATION
FORLEADERSHIP
Here at the Cornell College of En-
gineering we continue to look for
talented and dedicated students who
will not only perform well profession-
ally, but will understand their role in
society. Some of them will become
leaders in industry, and we try to pre-
pare them for that responsibility. We
expect that most will become leaders
in the occupations they choose, and
will need a broader perspective than



'. . . accomplishment
is speeded by

mutual trust, not by
mutual suspicion/

Above: During the spring term, Dean
Everhart met informally in his home with a
group of a dozen students for a weekly
seminar on high-output management. Dis-
cussions were based on two recent books
on the subject.

comes from technical knowledge
alone. During the years they spend
with us, we seek to improve their
knowledge, their ability to understand
and resolve problems, their organiza-
tional capacities, their communication
skills, their human understanding, and
their confidence. It is an ambitious
undertaking, but we have support from
all segments of the University, from
corporations in the form of grants,
student aid, and participation in educa-
tional programs, and from individuals
who contribute time, money, and a
great deal of moral support. The pro-
grams that are discussed in this issue of
our magazine demonstrate and exem-
plify these efforts.

We know, and our supporters know,

that each graduate is a hope for the
future. Each has the potential to make
the world a better place to be.

Thomas E. Everhart is dean of the College
of Engineering at Cornell. A specialist in
electron optics and electron physics, he is
also a member of the electrical engineering
faculty.

Mis academie degrees are the A.B. in
physics (magna cum laude) from Harvard
University, the M.Sc. in applied physics
from the University of California at Los
Angeles, and the Ph.D. in engineering
from Cambridge University, England. Be-
fore coming to Cornell in 1979, he taught
and served as department chairman at the
University of California at Berkeley. He
has conducted research in England, West
Germany, and Japan on National Science
Foundation and Guggenheim fellowships.

Everhart is a fellow of the Institute of
Electrical and Electronics Engineers, and
a past president of the Electron Micros-
copy Society of America. He is a member
of the National Academy of Engineering.



On the Making of Professionals:
2. Beyond the University

by Neil Orloff
This Commentary is from a talk given
to initiates of Tan Beta Pi, the national
honorary society in engineering, at
Bucknell University last December.

It is a pleasure for me to share my
thoughts and perspectives with you on
the occasion of your initiation into Tau
Beta Pi. You are to be congratulated,
for membership in this society is a high
honor, a mark of outstanding academic
accomplishment.

What does this achievement mean?

It means that you can do well on
problem sets, can perform laboratory
experiments competently, and know
how to take final examinations. It
means that you are very proficient in
solving the kinds of problems thrown
at you within the university. But will
these skills enable you to tackle the
major issues in science and technology
that face the country? Will they enable
you to address some of the significant
technological problems in society? I
wonder whether the answer isn't

Don't misunderstand me. The skills
you have developed are important.
They will help illuminate these issues.
They will assist in structuring a prob-
lem, and showing some of the signifi-
cant elements of it. They will help
identify which avenues may be fruitful
to explore, and which may not be.
They will advance our understanding
of problems. But they are not enough.

Unfortunately, some of you may
have been seduced, as I think I was,
by the enormous power of the tools
you have learned to use in the course



"But will these skills enable you
to tackle the major issues

in science and technology . . .?"

of your education. Indeed, you may
believe that logic is the key to under-
standing! Analytical tools are power-
ful, but they can't do the job by
themselves.

What is needed—in addition to the
skills you have developed—is the ap-
plication of judgment. What is needed
is the ability to gather all the available
information, analyze it, and then step
back from the results and critically
appraise them. Solving a major prob-
lem requires more than sophisticated
4'number-crunching." It requires one
to accept the gaps in knowledge and
the uncertainties associated with the
available information as inherent parts
of the problem. It requires the ability,
given these ambiguities, to decide on a
prudent course of action. In short, it
requires—in addition to top-notch
technical skills—judgment.

JUDGMENT IN MEETING
ENVIRONMENTAL ISSUES
Let me illustrate with an example
taken from the field of environmental
policy, the field in which I've worked
for a long time.

Consider the problem facing our
cities over what to do with garbage—
the ccmimon, ordinary garbage that
people take to the curb to be picked up
by a truck and hauled away. Basically,
there are two options for getting rid of
this garbage. It can be sent to a landfill,
or it can be sent to a resource-recovery
plant. More than 90 percent of the
municipalities in the United States
send their garbage to landfills. This is
the historic approach, and in the short
run it is inexpensive. It is not, how-
ever, a long-term solution.

Landfills pollute our groundwater.
They operate essentially as a sponge.
Rain falling onto the raw garbage is
initially soaked up. After the garbage
becomes saturated, the additional
water that falls on top of the landfill
squeezes out the water underneath.
The "squeezed-out" water, which is
termed leachate, contains portions of
all the water-soluble components of
the garbage. As you probably know,
leachate can be highly toxic; it
threatens the drinking-water supplies
of many communities.

Landfills are also a source of air

pollution. They emit methane gas,
produced from the decomposing gar-
bage, and some of them produce vinyl
chloride, which is a carcinogen. Land-
fills are a physical assault on their
immediate surroundings, too. They
are a breeding ground for rats. They
act as magnets for insects and flocks of
birds. They are a source of blowing
refuse and, in high winds, can spread
the community's garbage over a large
surrounding area. They are a source of
objectionable odors.

The major alternative is a resource-
recovery plant—but is it any better?
Resource-recovery plants burn the
garbage. Using the heat produced dur-
ing combustion, they generate electric-
ity. Some of the more advanced plants
separate out the noncombustible por-
tions of the garbage and recover sub-
stantial amounts of glass, ferrous
metal, and nonferrous metals such as
copper, zinc, and aluminum—all of
which can be made into new products.
Resource-recovery plants also have
the advantage of substantially reduc-
ing the required amount of landfill
space, since their residue is only a



small fraction of the initial volume of
the garbage. This is crucial to cities
such as New York that have very little
space available for the landfilling of
raw garbage.

Resource-recyling plants are not a
panacea, however. They all emit trace
levels of toxic substances, including
dioxin. As most of you know,
dioxin—which has been called the
chemical of the decade—is extremely
toxic. It is approximately a thousand
times more toxic than strychnine and a
hundred thousand times more toxic
than sodium cyanide. Except for a
very few other chemicals, it is the most
toxic substance known. It has been
shown to be carcinogenic in animals,
and it may also be carcinogenic in
humans.

Yet the amounts of dioxin that are
emitted from resource-recovery plants
are extremely small. At the garbage-
burning plant in Hempstead, New
York, for example, the concentration
of dioxin in the stack gases averages
four parts per trillion. It is difficult to
get a sense of this small a concentra-
tion. A few examples may help. If you
were to make a martini with one drop
of vermouth and fifteen million gallons
of gin, the concentration of vermouth
would be one part per trillion. The
width of my hand compared to the
distance between the earth and the sun
represents one part per trillion. One
second in 320 centuries represents one
part per trillion. Actually, the dioxin
concentration in the area around a
garbage-burning plant is even smaller
than this, since the chemical disperses
once it leaves the stack. The peak
ground-level concentration around the

7 Hempstead plant—the highest level at

which people are exposed—is one
ten-thousandth of one part per trillion.

Is this level of dioxin safe? No one
knows—for sure. One approach to
finding out would be to inject people
with this small amount of dioxin and
watch them. Obviously, that is not a
prudent course of action. Another ap-
proach is to inject rats with dioxin. But
do people really function just as rats
do? The most important study used to
determine the carcinogenicity of di-
oxin was performed several years ago
by Dr. R. J. Kociba. He fed dioxin to
rats, over their two-year life span, at
three doses: a high dose, a mid dose,
and a low dose. The rats fed at the
high-dose level came down with ap-
proximately 40 percent more tumors
than showed up in the control group;
the rats fed at the mid-dose level came
down with approximately 20 percent
more tumors; and the rats fed at the
low-dose level developed fewer
tumors. This low-dose level repre-
sented an exposure to dioxin that is
approximately ten thousand times
higher than the peak concentrations at
which people would be exposed to
dioxin from a typical resource-
recycling plant.

How can these results be inter-
preted? Are resource-recovery plants
safe? Should they be deployed as a
replacement for landfills? There is no
way of knowing—for sure. No amount
of technical analysis will tell us. Sci-
ence just can't answer this extremely
important question.

THE NEED FOR LEARNING
BEYOND THE CLASSROOM
What is required is judgment. En-
gineers facing a technological problem

with social implications need the abil-
ity to step back from the situation and
survey the landscape of available in-
formation. They need to accept the
gaps and uncertainties as inherent
parts of the problem to be solved, to
look at the alternatives, and then to
decide on a plan of action.

To what extent have your courses
prepared you to handle this kind of
situation? Have you been faced with a
vast array of data and required to pick
out the key information for solving a
problem and to discard the rest? Or,
have you repeatedly been given all the
needed data, neither too much nor too
little, so that it is unnecessary for you
to decide what's relevant and what's
not? Have you been exposed to infor-
mation of varying degrees of reliability
and required to decide how much
weight to give to different parts of it?
Or, have you been provided data that
can be fully relied on, without further
question? Have you had to consider
the time and cost involved in acquiring
additional information, and made to
decide the extent to which this expen-
diture of time and money was justified



in a particular case? Or, have you
always been able to assume that infor-
mation is essentially free for the
asking—that all you need to do is ask?
Have you been required to step back
from your analysis and assess the sig-
nificance of the results? Or, has there
been just too much work to be able to
afford this "luxury"?

ACQUIRING JUDGMENT
THROUGH EXPERIENCE
How does one develop judgment? It is
easier to pose the question than to
answer it. Judgment is developed
through experience; and so, to acquire
judgment, one has to get experience. I
am reminded of a young executive
who, when told that he was bright and
that his technical skills were fine, but
that he lacked judgment, plaintively
responded, "You mean I need to get
older—faster."

Let me offer three somewhat over-
lapping suggestions.

First, get involved in an activity that
requires you to take on major respon-
sibility for something other than for-
mally educating yourself. While you're
in school, this could be a part-time job
helping a professor. It could be a job
outside of school. The job should pro-
vide you with the experience of re-
sponsibility. It should require you to
handle an important matter for another
person, and not let that person down.
To the extent that the job also requires
that you deal with other people, espe-
cially a wide variety of people, so
much the better.

The second suggestion is that you
find—and then hang around—people
who, in your view, have good judg-
ment. Find people who know not only

how to deal with the "black" and the
"white'', but also with the gray. Watch
them. See how they size up problems.
Occasionally, ask them to explain how
they reached particular decisions. Ask
them to explain which facets of a situa-
tion they viewed as the most impor-
tant, and why. Ask them to explain
why they rejected certain courses of
action, and why they chose the one
they did. You can learn a great deal
through a reflective conversation with
a person who has good judgment.

The third recommendation is to try
to enlist a mentor. Find an individual
who cares about your personal and
professional development, who wants
to see you grow, who wants to stretch
you, and who will, on occasion, judi-
ciously advise you. Find someone who
will guide you, not by providing an-
swers, but by providing a broad per-
spective to help you reach your own
decisions.

An education in engineering pro-
vides you with one set of skills. It
teaches you strong, deductive think-
ing, and takes you part of the way
toward exercising sound judgment.
"Life" can provide you with a second
set of skills. It can teach you inductive
thinking. It can provide you with les-
sons that a university cannot offer, and
take you much of the rest of the way.

You have shown yourself very ca-
pable in the first arena. Now is the time
to start developing your skills in the
second arena. The most exciting learn-
ing experiences are still ahead of you.

Neil Orloff, professor in the Department of
Environmental Engineering, has been at
Cornell since 1975. Currently he is serving
as director of the University's Center for
Environmental Research.

He received the B.S. degree in electrical
engineering from the Massachusetts Insti-
tute of Technology in 1964, the M.B.A. in
finance from the Harvard Business School
in 1966, and the J.D. in corporate and
international law from the Columbia Law
School in 1969. Before coming to Cornell,
he worked for the World Bank on the estab-
lishment of development banks in Africa,
and for the U.S. Environmental Protection
Agency and the President's Council on
Environmental Quality, troubleshooting
major environmental controversies.

At Cornell he has taught courses on
environmental law, policy, and litigation at
the School of Civil and Environmental En-
gineering and the Law School. 8



STUDENTS ON THE JOB
IN THE CO-OP PROGRAM

by Harriet L. Moore
More than one hundred Cornell en-
gineering juniors spent the 1983 fall
term at work places in industry as paid
professional employees. Sixty-seven
companies welcomed the students to
jobs in their engineering divisions.
And back at the College, those of us
who run the Engineering Cooperative
Program shifted the focus of our atten-
tion from job placement to arrange-
ments for spring and summer activities
involving a new batch of enthusiastic
would-be k4co-ops".

The co-op program has been popular
with students and with employers
since its beginnings thirty-seven years
ago, and despite fluctuations in indus-
try and the general economy, it has
remained remarkably vital. Class after
class, students seek to join the pro-
gram, recognizing the advantages of
gaining professional experience with-
out delaying their graduation, and
companies continue to seek co-op stu-
dents, recognizing the value of interac-
tion with engineers in training and with
the College of Engineering and its fac-
ulty. Every year eligible students in
large numbers sign up for job inter-

views, and every year there are more
companies seeking co-ops than can be
accommodated.

The small staff that coordinates the
program gets an overview of the activ-
ity as it involves the three major con-
stituents: students, faculty, and em-
ployers. The director (Professor
Richard H. Lance is currently acting in
this capacity) is concerned with adapt-
ing the program to meet both the cur-
rent needs of employers and the inter-
ests of participating students. He is
concerned also with integrating the

educational and industrial aspects of
the program, and arranging for faculty
members to teach special summer
courses and help oversee the students'
job experiences. As administrative
aide, I attend to the logistics. In the
spring there are on-campus visits by
company representatives, in summer
there is the program of course work for
students who will be off working dur-

Below: Jonathon Myers, a mechanical and
aerospace engineering major, had a co-op
job at Hughes Aircraft.



1'After spending a semester off
campus on my Co-op program
job, I appreciate more what col-
lege has to offer. My work expe-
rience at Hewlett-Packard
showed me an actual engineer1 s
work, and has helped me better
relate my education to my
career plans."
—K. C. Byrne

ing the fall term, and in the fall and
winter there are on-site visits by pro-
fessors to each student and employer.
Special events stand out: the annual
picnic, the dinners for visitors and
professors involved in the program,
and the big informal get-togethers in
the Statler ballroom, where company
representatives meet the prospective
co-op students, share refreshments,
and exchange information.

EXPANSION IN FIELDS AND
IN FACULTY INVOLVEMENT
The co-op program is not only large
and diverse, but growing and becom-
ing more comprehensive. In its first
few years, beginning in 1947, opportu-
nities were available in only one field,
electrical engineering. Later the fields
of mechanical engineering, engineer-
ing physics, and operations research
and industrial engineering were added,
and by 1976 chemical engineering and
civil and environmental engineering
were included to bring the total to six.
By 1983 there were nine.

Computer science was the first of
the three recent additions. This past
year seven computer science majors
were hired for co-op jobs—three with
General Electric (in three different lo-
cations), and one each with National
Semiconductor, Digital Equipment,
Hughes Aircraft, and IBM. Industries
of many kinds need computer spe-
cialists in both hardware and software,
and are interested in both electrical
engineering majors and computer sci-
ence majors. (Since Cornell's De-
partment of Computer Science is an
intercollege unit, co-op students come
from both the College of Engineering
and the College of Arts and Sciences.)

The next discipline to be added was
materials science and engineering,
often referred to as MS&E. Because
this has always been a relatively small
field at Cornell, it has been difficult to
start a co-op program in this area
(largely because of the necessity to
have enough students to warrant offer-
ing a full schedule of junior courses
during the special summer session).
MS&E is becoming stronger as a spe-
cialty, however. Improvements in
electronics, for example, depend heav-
ily on the development of new and
better materials, and industries are
looking for people who understand ma-
terials as well as electrical engineering.
In fact, the College recently intro-
duced a new "dual major" in electrical
engineering and MS&E. Students,
who catch on quickly to the opening of
opportunities, can be expected to en-
roll in larger numbers in programs in-
volving materials studies.

Agricultural engineering is the latest
field to be incorporated into the co-op
program. At Cornell, agricultural en-
gineering majors start out in the Col-
lege of Agriculture and Life Sciences,
and then, in their junior and senior
years, are jointly enrolled in that col-
lege and in the College of Engineering
—an arrangement that fits very well
with the co-op schedule. In 1983 five
agricultural engineers participated.
Their jobs were at the Buick division of
General Motors, the plastics division
of General Electric, the Buffalo plant
of DuPont, Hughes Aircraft, and In-
gersoll Rand. Special interests of these
students were taken into account: one
who is specializing in computer appli-
cations worked on space satellites, for
example, and one who is emphasizing 10
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mechanical engineering worked on
large compressors.

Expansion in the number of fields
has required a corresponding expan-
sion in the number of faculty partici-
pants. This summer twenty-six profes-
sors will offer the necessary courses in
each of the nine major fields now in-
cluded in the co-op program.
Moreover, additional faculty members
are needed to make the fall visits to
students at their places of employ-
ment, and to investigate new com-
panies as possible sponsors. Ten years
ago all these visits were handled by the
program director; now they simply re-
quire more people. In the fall of 1983,
twenty-one faculty members visited
students and their host companies.

The consensus is that this increased
faculty involvement benefits all the
participants. Students are better able
to perceive the connections between
classroom learning and engineering
work. Faculty members gain addi-
tional exposure to industrial situations
and, as a consequence, are likely to
have a better idea of what companies
are looking for in future employees.
Through discussions with faculty
members, corporate personnel may
discover ways in which to make the
students' employment contribute
more effectively to their education as
engineers. In general, the contacts be-
tween industrial and academic person-
nel promote useful educational pro-
grams and the exchange of technical
information; sometimes they lead to
specific arrangements, such as con-
sulting agreements between faculty
and firms, or company sponsorship of
design projects for students who are on
campus.

STAFF CONTRIBUTIONS TO
THE CO-OP PROGRAM
Perhaps the biggest challenge facing
the co-op program staff is the task of
scheduling. In the "old days/' stu-
dents simply showed up at the office to
sign up for interviews with repre-
sentatives of the companies they were
interested in. Problems arose, how-
ever, as the program grew and the
competition for places on the schedule
increased. Lines sometimes extended
down to the end of the corridor and
waiting students were made late for
class. In the last few years we have
substituted a lottery system (modeled
after the one the College's placement
office uses), and this has eliminated
much of the confusion. This year we
are using a computer program, written
by two computer science students,
that makes it possible to schedule
interview appointments automatically.

Another staff reponsibility is the
dissemination of information. Pro-
spective co-op students receive a
manual that outlines what is expected
of a co-op student, offers suggestions
on specific matters such as how to
prepare a resume and how to take part
in an inverview more effectively, and
gives pointers on writing the reports
required of each co-op student after he
or she returns from a period of em-
ployment. Entering students regard it
as a valuable co-op "bible". We also
publish informational brochures for
companies and for prospective co-op
students, and a monthly newsletter for
students. The newsletter serves to re-
mind those who want to enter the
program about what needs to be done
when, and it includes items of interest
contributed by students.

' Having participated in a pro-
gram like Co-op as a student,
and having taught Co-op-
sponsored courses for many
years at Cornell, I am convinced
of the great benefits of the pro-
gram. 1 am glad to note its in-
creasing popularity with both
students and industry/'
—P. C. T. de Boer



Four Seasons in the Life of a Co-op

Below: The ballroom of the Staffer Inn on
the Cornell campus is the scene every year
of a series of receptions for students inter-
ested in the co-op program, and repre-
sentatives of firms interested in hiring
co-op students. More formal interviews are
held the following day.

Spring, In the second term of the
sophomore year, the student decides
to seek a place in the Engineering
Cooperative Program, finds out about
the opportunities, and signs up for job
interviews. He or she meets company
representatives at some or all of the
Tuesday-evening receptions in the
Statler ballroom on campus. Indi-
vidual interviews are held the follow-
ing day, and students and jobs are
"matched" after all the interviewing
has been completed.

Summer. After the student has been
placed with a firm, he or she attends a
special thirteen-week summer session
to take the normal first-term junior
courses. In the summer of 1984
twenty-six courses will be offered.

Right: A picnic at Cornell's Moakley
House on the golf course is an annual event
for summer-session co-op students, faculty
members, and guests. Here electrical en-
gineering professor Joseph Rosson over-
sees putting practice. 12



Fall. The co-op student spends the
entire term on the job, participating in
the normal operations of the company.

Right: Molly Tschang spent her fall-term
work period at duPont's plant in Deepwa-
ter, New Jersey. A chemical engineering
major, Tschang recently received one of
fifty Dow Outstanding Junior Awards and
a $1,000 prize from the Dow Chemical
Company. The awards are for achievement
in scholarship, leadership, and campus
activities, as well as work experience.

Right: Groups of co-ops working at
Hughes Aircraft in El Segundo, California,
have rented the same beach house for three
consecutive work periods. The "workers"
are, left to right: Rod Lee, Jim HeIIman,
Steve Bloch, David Michael, Steve Ander-
son (under the umbrella), John Goveia,
and Mike Woronowicz.

Winter. The student rejoins classmates
in January. Without delaying academic
progress, he or she has accrued about
four and one-half months of paid pro-
fessional experience.

Right: Veteran co-ops find a new batch of
would-be participants eager to discuss

13 what it was like on the job.



ORGANIZATIONS PARTICIPATING IN THE CORNELL
ENGINEERING COOPERATIVE PROGRAM (1983-84)

Air Products and Chemicals, Inc.
Avco Everett Research Laboratory, Inc.
BDM Corporation
Carrier Corporation
Chevron Research Company
Conservatek, Inc.
Cornell Laboratory of Nuclear Studies
Crucible, Inc. (Colt Industries)
Digital Equipment Corporation: Hudson,

Maynard, Nashua
E.I. duPont de Nemours and Company:

Buffalo, Deepwater, Linden, Niagara
Eastman Kodak Company
Emerson Electric Company: Browning, and

Motors and Space divisions
Exxon Corporation
FMC Corporation
General Electric: Aircraft, Lighting,

Plastics, Research and Development,
and Semiconductor divisions

General Motors Corporation: Buick,
Delco, Harrison Radiator, Rochester
Products, and Truck and Bus divisions

Greeley and Hansen Engineers
Hamilton Standard
Hewlett-Packard Company: Andover, New

Jersey, Santa Rosa, Waltham

Hughes Aircraft Company: El Segundo
IBM: Burlington, Endicott, Fishkill,

Kingston, Owego, Yorktown Heights
Ingersoll-Rand Company
Intel Corporation: California, Oregon
McNeil Consumer Products Company
Merck Sharp & Dohme Research

Laboratories
Multiwire Division (Kollmorgen

Corporation)
NAB Corporation
National Semiconductor Corporation
The Nestle Company
Nordson Corporation
Pitney Bowes
RCA: Automated Systems division
Raytheon Company: Massachusetts,

Rhode Island
Rohm and Haas Company
Simpson Gumpertz & Heger, Inc.
The Standard Oil Company of Ohio
Stauffer Chemical Company
Tektronix, Inc.
Teradyne, Inc.
Turner Construction Company
Veda, Inc.
Xerox Corporation

A valuable and much-used resource
is the collection of company publica-
tions and reports from co-ops on the
job. Students often come in to peruse
this material in the office. Recently we
started a "lending library" service.

WHO IS ELIGIBLE AND
HOW THE PROGRAM WORKS
The first consideration for students
who want to be co-ops is eligibility.
They must have good academic rec-
ords, ranking in the upper half of their
class, and they must be planning to

major in one of the engineering fields
covered by the program. Until re-
cently, foreign students were ineligible
because of visa restrictions barring
most of them from off-campus em-
ployment. This past fall, however, a
new ruling made it possible for interna-
tional students to be employed. This
spring, therefore, many of them are
interviewing along with their class-
mates who are United States citizens.

Activities begin in the fall of the
sophomore year. Interested students
attend informational meetings, and

then sign up for interviews with the
representatives of specific companies.
These interviews are held on four suc-
cessive Wednesdays in February, and
are preceded by an evening reception
for all the participants.

After the rounds of interviews, the
companies draw up lists of students
they would like to employ as co-ops,
and each student makes a choice from
the opportunities presented. Thus the
placement process is mutually selec-
tive— companies may or may not end
up with co-ops, and students may or
may not receive and accept offers.
Generally about half the students who
are eligible and apply actually become
co-ops. They are approximately one-
sixth of the sophomore class.

The program begins in the summer,
when the new co-ops take their first-
term junior courses during a special
thirteen-week summer session. They
spend the entire fall term—about four
and one-half months—on the job, and
then rejoin their classmates in the
spring term to complete the junior year
on schedule. The following summer
they return to work, often in a different
capacity, but with the same company.
And they have the option of summer
employment, still with the same com-
pany, immediately after graduation.
Sometimes the experience results in
the offer and acceptance of regular
employment, but there is no obligation
on the part of either the company or the
student.

A few students have managed co-op
schedules that differ from this general
outline. Occasionally a student who
has accumulated extra credits does not
need to attend the summer session,
and may elect to start his employment 14



"You begin work in September as a typical
college-age person, and you return
to Ithaca in the fall as an adult/'—Andy inkeies'85
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period early. Or a football player may
substitute the spring term for his em-
ployment period, in order to be on
campus in the fall for the football sea-
son. Of course, whether or not such
arrangements can be made depends
upon whether needed upperclass
course work is available when the stu-
dent is in residence. Greater flexibility
in the co-op schedule, which is consid-
ered highly desirable, would require
offering a number of courses in both
the fall and spring terms, rather than
only once a year.

A PROGRAM BOTH SOLID
AND POPULAR
Any special educational program that
consistently attracts over half the eli-
gible students must be worthwhile. I
work closely with the co-op students,
and am continually impressed with
their willingness to undertake a very
full program of study and work, and
with their enthusiasm about the pro-
fession they become a part of even
before graduation. A special pleasure
is to talk with co-op alumni who have
become full-time practitioners (some

of them return to campus as corporate
representatives). Many say that their
co-op experience was one of the most
valuable parts of their education.

It is evident that corporate partici-
pants also value the program. In our
office we keep a list of organizations
waiting to join the program; they
number about fifty at the present time.
If some companies or divisions decide
they must cut back temporarily in their
sponsorship of co-op students, others
are ready to take up the slack.

An important reason for the overall
success of the program is the effort
made to arrange work assignments that
are suitable to the interests and level of
advancement of individual students.
Not every assignment is ideal, of
course, but a reading of company and
student reports shows unmistakably
that the co-op jobs are more than paid
work, helpful as that is—they are part
of the education of engineers.

Harriet Moore has been an administrative
aide for the Engineering Cooperative Pro-
gram since 1978. She has been at the
Cornell College of Engineering since 1966,
working first in the continuing education
office and then in the Department of
Theoretical and Applied Mechanics. This
spring she is to receive an associate degree
in business administration from the
Tompkins Cortland Community College,
and she plans to continue at Ithaca College
for a B.S. degree in business management.
She is currently a member of the New York
State Cooperative Experiential Education
Association.



INTERNSHIP IN ENGINEERING:
NEW OPTION FOR M.ENG. STUDENTS
1. Educating Professionals in a High-Tech World

by Ralph Bolgiano, jr.
A young engineer stepping into ajob in
one of today's high-technology firms
needs more than formal academic
studies to be well prepared. Like a
newly graduated physician who aug-
ments classroom learning with hospital
internship, or a Ph.D. who begins a
research career with a postdoctoral
assignment, the engineering graduate
becomes a true professional by acquir-
ing experience.

In order to provide a full education,
including industrial experience, for
its professional degree candidates,
the Cornell College of Engineering is
extending its Master of Engineering
programs to include the option of an
internship in industry. One field, oper-
ations research and industrial en-
gineering, already has an internship
program in operation (see the follow-
ing article by Ronald Hudson).

The idea of incorporating practical
experience into the academic cur-
riculum has always been central to the
M.Eng. programs at Cornell. From the
time they were first introduced, almost
twenty years ago, these programs have
had an engineering-design requirement

PROFESSIONAL ENGINEERING
DEGREES OFFERED AT CORNELL
M
M
M
M
M
M
M
M
M
M
M

Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.

(Aerospace)
(Agricultural)
(Chemical)
(Civil)
(Computer Science)
(Electrical)
(Engineering Physics)
(OR&IE)
(Materials)
(Mechanical)
(Nuclear)

as a principal component. Over the
years, many excellently prepared
Masters of Engineering have been
graduated, as attested by the eagerness
with which their services have been
sought by industry.

Still, in today's market the profes-
sional engineer needs to be more than a
highly skilled technologist. Not only
must he or she be abreast of the latest
developments in an area of high
technology; it is also necessary to have
some firsthand knowledge of the dif-
ficulties that are likely to arise when

new methods or devices are incorpo-
rated into the manufacture of prod-
ucts, and of effective ways to approach
the wide range of problems (not all
technical) with which industrial man-
agement is confronted. The purpose of
Cornell's new internship program is to
provide that kind of knowledge, which
cannot be taught in the classroom. A
year with a top-rank firm while still
enrolled in a degree program—with the
counseling and guidance that is avail-
able at the University—can give a
good student the exposure, the experi-
ence, the confidence needed to suc-
ceed as a professional engineer.

SETTING UP A PLAN FOR
INDUSTRIAL INTERNSHIPS
Realization of such a possibility re-
quires planning and organization. The
faculty committee on professional
educational programs recognized at
the outset that the most effective intern
assignments could be achieved in spe-
cialty areas in which Cornell has par-
ticular expertise and connections with
industry. The most promising areas
were felt to be those in which members 16



". . . in today's market the professional
engineer needs to be more than
a highly skilled technologist/'

of our faculty are engaged in 4'fron-
tier" development of materials, de-
vices, or methods, and in which there
are suitable industrial firms that want
to participate in cooperative programs.
It was decided to identify (or generate)
possible internship positions through
existing channels of intercourse.

The arrangements begin while stu-
dents are still undergraduates. During
the spring term, seniors who plan to
enter one of the M.Eng. programs are
invited to apply for internships. Those
deemed eligible by the College are
interviewed by representatives of the
participating firms and may be offered
fellowships or salaried positions.

Once an internship assignment has
been settled on, detailed planning by
the student, the faculty adviser, and
the engineering staff of the firm gets
underway. The periods of time during
which the student will be on the job and
on the campus are established. The
nature of the design contribution the
student will be expected to make is
delineated.

The student spends the summer fol-
17 lowing graduation at the work site,

getting acclimated to the firm and
oriented to the particular internship.
Typically, the student spends the fall
semester of the first year on campus,
taking appropriate courses and starting
design work on the project under the
guidance of the professor who is in-
volved. Then for a year, commencing
in January, the student is a member of
the project team at the firm, gaining
firsthand experience in many aspects
of the design and development process
and carrying out project tasks.
Throughout this period, the faculty
adviser stays in touch with the student
and the company supervisor.

Finally, in the spring term of the
second year, the student returns to
campus to complete the degree work.
In addition to courses, this includes
the preparation of a project report,
which is presented to the faculty and
other graduate students.

A PROGRAM WITH
THREE-WAY BENEFITS
An internship program of this kind
offers important benefits to all the par-
ties involved.

The firm stands to gain in a number
of ways. It acquires the services of an
especially able young engineer. It has
the opportunity to participate in work
being carried out by a Cornell faculty
member, quite possibly at a technolog-
ical frontier, and to benefit from devel-
opments of that research. It has a
chance to assess thoroughly the merits
of a prospective employee, and to in-
terest that young engineer in the possi-
bility of regular employment.

The student profits from an en-
hanced education and career pros-
pects. In a successful arrangement, the
intern gains a perception of the depth
and breadth of engineering far beyond
what can be obtained in a strictly
academic environment, yet remains
under faculty guidance and supervi-
sion. The overall experience assures a
more mature approach to formal
studies and, consequently, more effec-
tive learning; it even helps in the selec-
tion of courses. To participate in de-
velopments at a technological frontier
and to be a vital, active element in the
transfer of new technology from
academia to the pragmatic world of



corporate production is both a chal-
lenge and an opportunity. Certainly
not insignificant is the substantial fi-
nancial assistance provided by the
employment.

The faculty benefits from the lure
the program has for good students,
who are far more likely to continue
their studies in a graduate program if
it offers the opportunity to engage
in advanced development work and
gain "real-world" experience at the
same time. The program promotes
technological exchange between fac-
ulty members and their industrial col-
leagues. In addition, it leads to support
for desirable graduate students and for
research and development.

PROSPECTS FOR OPENING
NEW INTERNSHIPS
A recent development at the Cornell
College of Engineering that should be
very helpful in establishing M.Eng.
internships is the organization of in-
dustrial affiliates' programs in several
technological fields. In these pro-
grams, a number of firms form a group
that lends support to research efforts at

the College and receives information
about results at an early stage. An
industrial affiliates' program provides
a framework for setting up internships.
The affiliate programs already in oper-
ation are the Consortium for the Cor-
nell Injection Molding Program
(CIMP), the Cornell Materials Sci-
ence Industrial Affiliates (MSI A) Pro-
gram, the Cornell Program for the
Study of the Continents (COPSTOC),
and the Cornell Program on Submi-
crometer Structures (PROSUS).

Two multidisciplinary programs
that are based on cooperation between
industry and academia also offer op-
portunities for establishing M.Eng. in-
ternships. One is the Program on
Microscience and Technology, which
is sponsored by the Semiconductor
Research Corporation (SRC), an as-
sociation of semiconductor, computer,
and telecommunications firms. The
other is the Cornell Manufacturing
Engineering and Productivity Program
(COMEPP).

Technological areas now being
explored for the establishment of in-
ternships include high-frequency
semiconductor materials, mierofabri-
cation, biophysical processes, and en-
vironmental protection. It is expected
that internships will be established in
several of these fields during the com-
ing year.

Once the internship plan has been in
operation for a few years, and the
extensive benefits it offers have been
sampled, we are confident that it will
become a major component of our
professional master's degree program.

Ralph Bolgiano, Jr., professor of electrical
engineering, wrote this article while serv-
ing as chairman of the College's Graduate
Professional Programs Committee.

He holds three Cornell degrees in elec-
trical engineering. For six years after earn-
ing his master s degree, he was a develop-
ment engineer with the General Electric
Company; then, after receiving the docto-
rate in 1958, he became a member of the
Cornell faculty. A specialist in tropo-
spheric turbulence, he has been associated
with the University's Center for Radio-
physics and Space Research as well as the
School of Electrical Engineering.

Bolgiano has been a Guggenheim schol-
ar at the Universite de Provence, France
(1964-65), a visiting scientist at the Apple-
ton Laboratory, United Kingdom (1971-
72), and a visiting senior research as-
sociate at the University of Colorado
(1979-80). He is a senior member of the
Institute of Electrical and Electronics En-
gineers, a member of the American
Meteorological Society and the American
Geophysical Union, and a fellow of the
American Association for the Advance-
ment of Science. 18



INTERNSHIP IN ENGINEERING:
NEW OPTION FOR M.ENG. STUDENTS
2. The Pilot Program in Manufacturing Engineering

by Ronald Hudson
United States industry needs a new
breed of engineer. Already there is a
national shortage of professionals who
are prepared to cope with the modern-
ization of manufacturing systems, in-
cluding the use of computers, and the
situation seems likely to get worse.

Cornell took a lead in responding to
this need by establishing, in 1982, the
Cornell Manufacturing Engineering
and Productivity Program. This year
COMEPP extended its educational
function by instituting an internship
option as part of the College's profes-
sional master's degree program: Mas-
ter of Engineering students who are
specializing in manufacturing systems
can arrange their programs to include a
fifteen-month internship as paid em-
ployees of participating companies.
Four students are interns this year in a
pilot program, and this spring we ex-
pect students to interview for positions
with ten to fifteen companies.

INCREASED PRODUCTIVITY:
THE ULTIMATE AIM
The main purpose of COMEPP, the

19 sponsoring organization for the

M.Eng. internships, is to help increase
industrial productivity through the
education of manufacturing engineers,
the development of new technology
and procedures, and the transfer of the
new knowledge to industry. Important
aspects of the program are the coordi-
nation of efforts by specialists in vari-
ous fields at Cornell and the involve-
ment of people from industry.

Increased productivity, the central
concern, depends on effective han-
dling during the entire life cycle of a
product. It may result from im-
provements in planning, design, man-
ufacturing processes, control systems,
distribution, logistical support, or a
combination of these factors. Innova-
tive design, technological advance-
ment, or more effective utilization of
resources may be involved. Moreover,
many of the techniques useful in the
manufacture of products are appli-
cable also to systems for the delivery
of services. In short, the field of man-
ufacturing engineering and productiv-
ity includes all aspects of the design,
production, and distribution of eco-
nomic goods and services.

Coping with all this is a tall order for
manufacturing engineers. They must
be grounded in the fundamentals of
modern technology and the use of
computers for design, analysis, and
process management. They should be
able to assess the economic and opera-
tional consequences of product and
process design, and interface effec-
tively with their counterparts in mar-
keting, production, distribution, and
product support. COMEPP provides
the interdisciplinary structure for
educating these specialists, and now
the M.Eng. internship provides the
additional valuable component of ac-
tual industrial experience.

HOW THE INTERNSHIP
PROGRAM WORKS
The overall M.Eng. program at Cor-
nell comprises work in eleven fields
(see the listing on page 16), and several
of these provide for specialization in
manufacturing systems. All the stu-
dents who elect this specialization are
eligible to participate in the COMEPP
internship program. Most of those who
take advantage of this option are en-



Four students constituted the vanguard of
COMEPP M.Eng. interns. Last fall they
began fifteen-month internships at IBM,
the Chicago Pneumatic Tool Company,
Bell Laboratories, and the Ridge Tool Di-
vision of the Emerson Electric Company.

Right: Ken Shao, a candidate for the
M.Eng. (OR&IE) degree, is employed at
the IBM plant in Poughkeepsie, New York,
where he is working on projects in the area
of production planning and scheduling.
One project involves finding better ways of
testing classes of components on
nonunique test equipment in order to
simultaneously meet schedules and
maximize the utilization of the test ma-
chines. Another project concerns the best
way to produce semi-finished components
in the face of uncertain demand for final
assemblies.

rolled in chemical engineering, electri-
cal engineering, mechanical and aero-
space engineering, or operations
research and industrial engineering.
Students are invited to consider the
internship program during their senior
year in the College; information is
made available through printed litera-
ture, group meetings with faculty
and COMEPP staff members, and
group discussions with company
representatives.

Those who participate in the intern-
ship program are employed by par-

ticipating organizations for a period of
about fifteen months. Normally there
are two work periods. The first, which
takes place after the summer of the
senior year, serves to acquaint stu-
dents with the range of design and
manufacturing activities at a particular
facility. The second session begins the
following January and runs for a full
calendar year. Courses needed to
complete the degree are taken during
the following spring term.

The director of COMEPP, who is
John A. Muckstadt, professor of oper-

Muckstadt

ations research and industrial en-
gineering, acts as a liaison between the
College and the participating organiza-
tions. He is responsible for recruiting
activities and for the educational effec-
tiveness of the work assignments,
which take into account the particular
proficiencies and needs of each stu-
dent. The broad scope of COMEPP,
whose interests range from product
planning and design through field ser-
vice and support, makes it possible to
place students in a variety of positions.

A design project, giving four to six
academic credits, is a key feature of
every M.Eng. curriculum. A student
who elects the internship option car-
ries out the project at the host com-
pany, but under the supervision of a
member of the faculty. It may be that a
particular company is collaborating
with a Cornell professor on a project of
applied research; in such a case, the
assignment of a student to that project
enhances both the educational and the
practical value of the experience. At
the end of the work period, the student
submits a formal report describing the
problem studied, the method of 20



". . . the unusual opportunity
to work at the forefront
of manufacturing technology . . .

analysis, the solution, and the results,
including any basic concepts or proce-
dures that have been developed. This
report is in the public domain, although
confidential data are protected. In ad-
dition, written evaluations by the stu-
dent, the company, and the faculty
adviser are submitted after the summer
work period and after each half of the
second session.

WHY THE INTERNSHIP
PROGRAM WORKS
From the students' point of view, the
M.Eng. internship provides a unique
opportunity to gain significant work
experience and academic credit at the
same time. The field experience con-
tributes to their professional growth
and helps them relate academic studies
to the realities of engineering practice.
Although the program requires two
years to complete, rather than the
normal one for an M.Eng. degree, stu-
dents feel that the unusual opportunity
to work at the forefront of manufactur-
ing technology makes the extra time
worthwhile. Besides, they receive

21 good pay as interns, and after gradua-

tion they may qualify for higher
salaries and greater responsibility than
they might otherwise expect. Of
course, neither students nor com-
panies are under further obligation
after completion of the program, but
experience with undergraduate work-
study programs suggests that perma-
nent employment may be offered.

The companies also benefit from the
program. They acquire the services of
graduate engineers who are still receiv-
ing faculty guidance and supervision.
Moreover, these young engineers are

Hudson

specializing in areas of special impor-
tance, in which there is a shortage of
well prepared practitioners.

From the College's standpoint, the
internship program is an effective way
of giving students a good preparation
for productive work, and by the same
token, of helping to make the educa-
tional program responsive to the needs
of industry, the nation, and society.
Cornell engineers with education and
experience in modern manufacturing
engineering are sure to be eagerly
sought in the professional job market.

Ronald Hudson came to Cornell last fall as
associate director ofCOMEPP.

He did his undergraduate work here,
earning the B.S. in mechanical engineering
in 1965. He also holds the M.S. in opera-
tions research and industrial engineering
from Stanford University. His industrial
experience includes employment as a sys-
tems analyst at the Lockheed Missiles and
Space Company, as an engineer at the
General Dynamics Corporation, and for
fourteen years prior to coming to Cornell,
as a manager in planning and consulting at
the Xerox Corporation.



MINORITIES IN CORNELL ENGINEERING:
A PROGRAM THAT WORKS

by Ron Simmons
Success in running an engineering
educational program for minority stu-
dents involves more than simply
admitting them and wishing them well.
Since 1964, when Cornell began a seri-
ous effort to incorporate representa-
tive numbers of minority students into
the University community, the Col-
lege of Engineering has been devel-
oping a comprehensive program in
recruiting, supporting, guiding, grad-
uating, and assisting in the placement
of engineering students from minority
backgrounds, and we have learned
along with them. Though we are still
working for improvement, we have
achieved some excellent results and
believe that the experience gained in
our program can be a help to other
institutions.

ENGINEERING AT CORNELL
FOR MINORITY STUDENTS
Before the special effort to increase
minority enrollment was begun in
1964, blacks and Hispanics were rare
among the students in the College of
Engineering. By contrast, over the
past ten years three hundred blacks

and Hispanics have received bac-
calaureate degrees. These include one
hundred ten blacks, forty-eight of
whom have graduated in the last two
years. For the past three years, Cor-
nell has ranked among the top ten
predominantly white engineering
schools in graduating blacks, and
among the top twenty in graduating
Hispanics.

The rise in numbers of minority stu-
dents who attain baccalaureate de-
grees is, of course, being followed by a
rise in graduate enrollments. Since
1978, nearly one hundred black and
Hispanic students have completed
graduate programs in engineering at
Cornell. Our own B.S. graduates are
enrolled in graduate programs at the
Massachusetts Institute of Technol-
ogy, Stanford University, the Georgia
Institute of Technology, and the Uni-
versity of California at Berkeley; the
placement rate for recent classes has
been 100 percent.

Progress like this doesn't happen
without planning, work, and money.
In the mid-sixties, Cornell discovered
that a special effort was necessary to

attract talented engineering students in
the wake of competition from other
schools. The overall program that
evolved comprises a whole range of
specific, complementary programs
that reach students in their pre-college
years and help carry them through the
graduate years. The success of this
effort can be attributed to strong fac-
ulty commitment, enthusiastic corpo-
rate support, and sensible leadership.

STARTING EARLY: CORNELL'S
PRE-COLLEGE PROGRAMS
The first contacts with potential minor-
ity students begin while they are still in
high school, or even earlier. For the
past five years, our College has partic-
ipated in the national Minority Intro-
duction to Engineering (MITE) pro-
gram, which is funded by seed money
from the Accreditation Board for En-
gineering and Technology, augmented
by grants from industry. Every sum-
mer fifty high-school juniors from fif-
teen states visit Cornell for eight days
to learn about the engineering profes-
sion and the college. Demonstrations
of research, tours of laboratories, and 22



Simmons

talks by faculty members and graduate
students in various specialties high-
light the program. Faculty members
from all the engineering schools and
departments that offer undergraduate
majors have participated in this on-
campus event.

MITE has proved to be an important
help in stimulating interest in engineer-
ing among high-school minority stu-
dents. Of the 135 students who have
come to Cornell as participants, 130
have entered engineering programs.

Of course, we want to attract stu-
dents to Cornell, as well as interest
them in the engineering profession,
and the College has several programs
that help in recruiting qualified stu-
dents. One of these is a cooperative
effort with pre-engineering programs
in various cities. The purpose of these
programs, which involve students and
teachers in elementary, junior high,
and high schools, is to upgrade stan-
dards and encourage an interest in
engineering.

Programs directed by the College's
minority admissions coordinator,

23 Robert Smith, also encourage qual-

ified candidates to attend Cornell. For
example, each spring the Hosting Pro-
gram brings to the campus some
seventy-five minority students who
have been accepted by the College. An
important feature is the involvement of
seventy-five undergraduate engineer-
ing minority students, who serve as
hosts. The visitors learn about the
University and its engineering pro-
grams, and become acquainted with
some of its students and professors.
The yield from this program has been
excellent (90 percent).

Once candidates have been ac-
cepted, they may be invited to the
University's Pre-Freshman Summer
Program, to improve basic skills. Each
year about thirty engineering students
attend this six-week program. They
are given an introduction to college
chemistry and mathematics, and a
four-credit course in computer sci-
ence. Besides getting a head start on
college work, the participants learn
study skills, career planning, and how
to adjust to university life. Of the ap-
proximately 180 students who have
attended the Pre-Freshman Summer

The Hosting Program this spring brought
together undergraduates in the College of
Engineering and students who have been
accepted into next year's freshman class.
The center of interest here is the sundial on
the engineering quadrangle (designed by
former Cornell president and engineering
dean Dale R. Cor son). The highly accurate
timepiece needs only to be set to the correct
date by anyone passing by.

Program, more than 90 percent passed
their freshman year, and 60 percent of
those eligible to graduate have done
so. This program, which is adminis-
tered by the Provost's Office through
the Learning Skills Center, has helped
improve retention in the College of
Engineering and increase minority
enrollment.

SPECIAL HELP
FOR UNDERGRADUATES
Much of the Engineering Minority
Program is concerned with what hap-
pens after the students have matricu-
lated. Many of them benefit from pro-
grams offered through COSEP (the
Office of Minority Educational Af-
fairs), the Learning Skills Center, and
other University-wide offices. The
College of Engineering effort is de-
signed to supplement these programs,
to meet the needs of students in our
College as we perceive them.

As director of the Engineering
Minority Program, I am responsible
for most of the counseling; on the
average, I see about three hundred
students each month. Often I refer the



"Progress like this
doesn't happen

without planning,
work, and money."

students to an appropriate University
or College service. Cornell resources
that can be drawn on include the Gan-
nett Health Center, the Office of the
Dean of Students, and the Career Cen-
ter, which provides counseling for stu-
dents in such areas as family problems,
shyness, problems in adjusting to Cor-
nell, and the choice of a career. The
College of Engineering's Office of
Undergraduate Affairs also provides
advising services.

A special function of the Engineer-
ing Minority Program is to provide a
system for early detection of academic
trouble, through admissions records,
reports on performance in the summer
programs, grades, and reports on
counseling efforts. When potential
problems are pinpointed, I work with
the faculty, staff members of the
Learning Skills Center, and others, to
monitor the students' progress and
help them achieve better results. Peer
counseling is especially successful; at
our College, upperclass minority stu-
dents serve as advisers—and some-
times as tutors as well—to freshmen
and sophomores. The peer counselors
meet regularly with their advisees,
providing moral and academic support
and helping them adjust to University
life.

An important service is tutoring,
which is offered in basic mathematics,
the physical sciences, computer sci-
ence, and engineering subjects. This is
available to all students, but it is used
primarily by the minority students. Re-
ferrals are made by faculty members,
counselors, peer counselors, and fel-
low students. The progress of every-
one who is being tutored is monitored
carefully.

The academic performance of the
minority engineering students is a
source of pride to those who work with
the program. At the Awards Luncheon
held each spring, those students who
have earned grade-point averages from
B- to A+ are honored; out of the 270
minority students enrolled this year,
more than one hundred qualified for an
award. Students who have improved
academically are also recognized.
These luncheons are attended by
about two hundred professors, stu-
dents, and company representatives.
Notable speakers have included
Thomas E. Everhart, dean of the Col-
lege, and a number of professional
people with minority backgrounds—
Dr. Meredith Gourdine, president of
Energy Innovations and member of
Cornell's Engineering College Coun-
cil; Dr. Shirley Jackson, a physicist at
Bell Laboratories; and Dr. Wesley
Harris, professor of aeronautics and
astronautics at the Massachusetts In-
stitute of Technology.

Throughout their undergraduate
years, many minority students are
helped substantially by scholarships
and other financial aid. For many, a
Cornell education would be difficult or
impossible without such help.
Through COSEP, the University pro-
vides every accepted minority student
with a need-based financial-aid pack-
age that includes a scholarship and
self-help. Outside agencies help, too.
For example, the National Action
Council for Minorities in Engineering
offers ten scholarships, and several
corporations give scholarship support.
These awards not only provide finan-
cial help, but bolster the recipient's
confidence and motivation. 24



Another effective program is Proj-
ect View, which provides Cornell en-
gineering students who are women or
members of racial minorities with di-
rect exposure to engineering as it is
practiced in industry. About one
hundred fifty of these students visit
some fifty companies during the inter-
session between the fall and spring
terms, with all expenses paid by the
companies. The chief purpose of the
program is to help underclassmen
learn more about the profession, but it
can lead to employment opportunities
as well. About 30 percent of the Proj-
ect View participants are offered
summer employment, and a number of
graduates from the classes of 1982 and
1983 received permanent job offers
from the companies they visited as
Project View participants.

As students progress toward their
graduation, they are helped by a
number of pre-employment activities.
In addition to Project View, there are
programs organized by students, often
with help from industrial repre-
sentatives. These activities include
career fairs, information sessions, and
workshops on resume writing and
interviewing. Since 1983, these events
have been coordinated with those
sponsored by the Career Center.

A BROAD PROGRAM
TO MEET THE NEEDS
In shaping the Engineering Minority
Program, College administrators have
been greatly helped by three commit-
tees representing the groups directly
concerned with minority engineering
education at Cornell. These are the
Faculty, the Student, and the Indus-

25 trial Advisory Committees.

The most important measure of suc-
cess of the Engineering Minority Pro-
gram, in my opinion, is the retention
record. In most engineering schools,
40 to 50 percent of the minority stu-
dents complete the degree program; at
Cornell the retention rate was 63 per-
cent for the class of 1982 and 71 per-
cent for the class of 1983.

The reason for this impressive rec-
ord, I believe, is that at Cornell we are
doing more than simply enrolling a
larger number of minority students; we
are helping them graduate and be pre-
pared to develop successful careers.
Results are showing up with increasing
frequency as more Cornell minority
engineers join the work force. Already
our graduates are employed as vice
presidents, technical managers, and
engineers at Bell Laboratories, Exxon,
Goodyear, Union Carbide, DuPont,
Hughes Aircraft, IBM, General Elec-
tric, Philadelphia Electric, General
Motors, Atlantic Richfield, Kodak,
Texas Instruments, the Department of
the Navy, the National Security
Agency, AVCO, MITRE, and Digital
Equipment.

The Cornell College of Engineering
can be proud of its active and imagina-
tive efforts to help an underrepre-
sented segment of the population
assume its place in the engineering
profession.

Ron Simmons came to the College in 1978
as assistant clean with responsibility for
managing the programs for minority stu-
dents. Previously he taught at William
Paterson College and directed projects for
minority students, teachers, and counselors
at the Stevens Institute of Technology. In
the mid-1970s he was also a consultant to
the Boston public schools, developing a
program to facilitate the desegregation
plan.

Simmons holds the B.A. degree in his-
tory and political science from the Univer-
sity of Hartford, and the M.S. and Ph.D. in
urban education from the University of
Massachusetts at Amherst. His publica-
tions include a book, Managing Special
Programs in Higher Education, and his
honors include an award in 1983 from the
National Association for Engineering Pro-
gram Directors.



CORNELL ENGINEERS
IN THE MAKING
The Role of Nonacademic Activities

by John Belina
At an anniversary celebration at the
University some years ago, Adlai E.
Stevenson remarked that Cornell is
4'dedicated to serving its community,
to education for life, and to encourag-
ing human development in its richest
diversity." The goals Stevenson dis-
cerned apply now as then, and to the
College of Engineering as to the
University.

The stimulating environment that
thrives in the College derives partly
from what the students find when they
come. The faculty is outstanding in
terms of both research and (as I know
from daily experience in the advising
office) commitment to effective teach-
ing. The faculty sets high academic
standards and, by example, encour-
ages the development of a professional
attitude. A major consideration from
the students' point of view is the ready
accessibility of faculty and staff mem-
bers. Extensive facilities, including
excellent computing and technical
equipment and one of the nation's best
university library systems, are avail-
able. But much of the excellence and
vitality of the program comes from the

students themselves, who are, after
all, the core of Cornell engineering.

Characterizing the student popula-
tion is difficult because of its great
diversity. Insight can be gained, how-
ever, from a consideration of the ad-
missions criteria. To be admitted, an
applicant must demonstrate academic
competence, of course. The admis-
sions staff also looks for evidence of
outstanding personal qualities such as
integrity and helpfulness to others.
Participation in extracurricular ac-
tivities in the high school or the com-
munity is considered important, as an
indication that the student would take
advantage of the wealth of opportuni-
ties on campus and contribute to life at
the University. Students from a vari-
ety of social, ethnic, and cultural back-
grounds are sought, because the Col-
lege faculty and administration are
committed to a belief in the educa-
tional value of association among indi-
viduals with different backgrounds.

It is not surprising, then, that en-
gineering students are among the most
active on campus, participating in
every aspect of Cornell life. The range

of their interests and activities reflects
their diversity and suggests why Cor-
nell engineers have a reputation for
breadth of outlook and capability, as
well as technological competence.

THE NONACADEMIC PART
OF COLLEGE EXPERIENCE
Participation in nonacademic ac-
tivities is encouraged as an integral
part of University life, and as prepara-
tion for participation in the larger soci-
ety. Experience has shown that ex-
tracurricular activity helps develop
leadership, stimulate new interests,
enhance skills, and add new dimen-
sions to an individual's personality. In
the College of Engineering alone, there
are almost a score of active student
organizations, including branches of
national professional societies, honor-
ary societies, and special-interest and
service groups.

About two years ago, the need for
better communication among these
various organizations led to the forma-
tion of the Joint Engineering Student
Advisory Council (JESAC), consist-
ing of the groups' leaders. Better pro- 26



An extracurricular activity with lasting
benefit is the community service project
undertaken every year by the Cornell stu-
dent chapter of the American Society of
Civil Engineers (ASCE).

This spring the members are designing
and building a playground structure,
sketched above, that will be used in con-
junction with a day-care center at Ithaca's
new YMCA facility.

Last year the project was the design and
construction of a 180-foot wood-planked
suspension bridge over Fall Creek in the
Cornell Plantations area. The photograph
shows work in progress.

grams have resulted, for JESAC both
enhances the special activities of each
group and facilitates joint ventures that
involve or concern the student popula-
tion as a whole.

One of JESACs first efforts was the
development of a uniform course-
evaluation form for use with all en-
gineering courses. This year JESAC
coordinated the activities of En-
gineers' Week, observed at Cornell
with a three-day program of events in
late April. Engineers' Week featured

27 an exhibition highlighting the ac-

complishments of engineering profes-
sionals on and off campus; it also in-
cluded talks and social affairs.

The number of activities sponsored
by JESAC and its member organiza-
tions is staggering. A review of what
several groups have accomplished dur-
ing the past year will give an idea of the
diversity and value of these extracur-
ricular activities.

GROUPS ALIGNED WITH
ENGINEERING FIELDS
An especially active student organiza-
tion is the Cornell chapter of the Amer-
ican Society of Civil Engineers
(ASCE), which is recognized nation-
ally as well as locally. It has been
designated twice—most recently in the
spring of 1983—as the best ASCE
chapter in the United States. A re-
markable achievement each year is a
service project to benefit the Cornell
or Ithaca community. Last year this
was the design and construction of a
180-foot wood-planked suspension
bridge over Fall Creek in the Cornell
Plantations area known as Flat Rock.
The 1984 effort is the design and con-

struction of a 40-foot by 60-foot play-
ground for the new Ithaca YMCA.
The ASCE also cosponsors a model-
building contest in which all students
are encouraged to participate in the
design, construction and worst-case
testing of bridge structures. In a lighter
vein, the chapter competes in the an-
nual national concrete canoe race, en-
tering canoes designed and built on
campus.

Two very active student organiza-
tions are associated with the School of
Electrical Engineering. One is the
Cornell branch of the Institute of Elec-
trical and Electronic Engineers
(IEEE) and the other is the national
honor society Eta Kappa Nu. These
two groups, with a combined member-
ship of more than three hundred stu-
dents, pool their resources to serve
students' needs in the School and in
the College. The IEEE cosponsors a
series of weekly seminars, for
freshmen and sophomores, at which
prominent experts discuss state-of-
the-art developments in their areas of
specialization. Eta Kappa Nu con-
ducts one of the most successful tuto-



Ingenuity in mechanical design is put to the
test in the annual Egg Drop Contest spon-
sored by the Cornell student chapter of the
American Society of Mechanical En-
gineers (ASME). The idea is to package a
raw egg so that it will land unbroken after
being dropped from a fourth-floor window
ofUpson Hall. Judging by professors in the
Sibley School of Mechanical and Aero-
space Engineering is based on perform-
ance. Vehicles have included plastic
gloves, parachutes, balsa structures, bal-
loons, styrofoam packaging, and jello-
fdled containers. The photographs show
scenes from the 1983 event.

rial programs in a major subject area of
the College.

Another example of a professional
society chapter with a strong program
is the American Society of Mechanical
Engineers (ASME). Among the ac-
tivities most evident to others on cam-
pus are open contests for fun. The Egg
Drop Contest in the spring, for exam-
ple, has become a regular event on the
engineering quadrangle.

GROUPS OF WOMEN, BLACK,
AND HISPANIC ENGINEERS
In addition to professionally oriented
groups, there are organizations that
cross disciplinary lines and bring to-
gether students who share other com-
mon interests and concerns.

The National Society of Black En-
gineers at Cornell University
(NSBECU) sponsors activities de-
signed to develop excellence and in-
terest in engineering disciplines among
blacks and other ethnic minority stu-
dents; to work toward increased en-
rollment and retention of minority
students studying engineering; and to
foster the contact of minority students 28



GROUPS IN THE JOINT ENGINEERING
Honorary Societies:
Alpha Sigma Mu (materials science and engineering)
Chi Epsilon (civil engineering)
Eta Kappa Nu (electrical engineering)
Pi Tau Sigma (mechanical engineering)
Tau Beta Pi (engineering)

Special-Interest and Service Groups:
The Cornell Engineer
Engineering Ambassadors
National Society of Black Engineers at Cornell University (NSBECU)
Society of Hispanic Professional Engineers (SHPE)
Society of Women Engineers (SWE)

STUDENT ADVISORY COUNCIL (JESAC)
Branches of Professional Societies:
American Institute of Aeronautics and Astronautics (AIAA)
American Institute of Chemical Engineers (AlChE)
American Society of Agricultural Engineers (ASAE)
American Society of Civil Engineers (ASCE)
American Society of Mechanical Engineers (ASME)
Institute of Electrical and Electronics Engineers (IEEE)
Institute of Industrial Engineers (HE)
Society of Automotive Engineers (SAE)

The council also includes representatives of computer science
and bioengineering students; the Triangle Fraternity (national
fraternity of engineering students); and the student members of
the College's Engineering Policy Committee.

with industry. NSBECU members
take part in the Hosting Program each
spring. About seventy-five high school
minority students who have been ad-
mitted to the College of Engineering
are brought to the campus, welcomed
by College and University repre-
sentatives and NSBECU members,
and given an introduction to the en-
gineering program and University life.
Other yearly activities include mount-
ing a Jobs Fair and an annual kk Direc-
tives in Engineering" Conference,
producing a collection of resumes, and
running a tutorial program.

The Society of Hispanic Profes-
sional Engineers (SHPE) is a recently
organized group that has already
begun a full program of activities.
Freshman members benefit from
academic support services such as
study skills seminars, tutorial work-
shops, and review sessions. Career-
related activities include employment
workshops with corporate repre-
sentatives, and plant tours of local
industries. There are also picnics,
intramural volleyball and softball, and

29 a year-end dinner.

The Society of Women Engineers
(SWE) has the primary purpose of
promoting the professional develop-
ment of women in engineering. It
sponsors open sessions to provide in-
formation about industrial opportuni-
ties, and also joint meetings with local
professional societies. An annual
event with College-wide popularity is
the SWE "Party on the Engineering
Quad" celebrating the completion of
the academic year. This year it will
conclude the local Engineers' Week
activities.

REPRESENTING THE COLLEGE
AND THE PROFESSION
The College and the engineering pro-
fession are promoted or supported
through the activities of several under-
graduate groups.

One of the oldest organizations at
the College is the Cornell Engineer, a
quarterly magazine published by un-
dergraduates. First published in 1886,
it began as the Sibley Journal of En-
gineering; in 1935 the name changed to
the Cornell Engineer to reflect the in-
creasing diversity in engineering fields

at Cornell. A staff of about fifteen is
responsible for every facet of the oper-
ation, including business management
and circulation as well as writing, edit-
ing, and production. The Cornell En-
gineer consistently wins awards from
the National Engineering College
Magazine Associates for layout, edito-
rials, and technical content.

The Engineering Ambassadors, a
student group, helps underclassmen
and prospective students learn about
engineering as a profession and Cor-
nell as a place to study. The Ambassa-
dors act as hosts to admission appli-
cants and their families when they visit
the campus, and later, after the stu-
dents are enrolled, the Ambassadors
help provide career guidance. This
spring, for example, they organized a
series of Career Orientation Forums in
cooperation with the Cornell Society
of Engineers, the College's alumni
group. In this series, placement spe-
cialists, practicing engineers, and pro-
fessors from the various engineering
fields discussed career opportunities
and career planning.

A prominent organization is Tau



"• . . much of the excellence
and vitality . . . comes from the students

themselves, who are, after all,
the core of Cornell engineering/

Beta Pi, the national honorary society
in engineering, which supports pro-
grams to promote excellence in educa-
tion. For example, this past fall, under
the direction of David Bremner, the
president, Tau Beta Pi presented a
series of career seminars to assist un-
dergraduates in evaluating career goals
and in choosing academic programs.
An annual effort is to cooperate with
the Cornell Society of Engineers in
selecting a professor to receive the
Excellence in Engineering Teaching
Award and an accompanying cash
prize, and also ten teaching assistants,
one from each school or department,
to receive similar awards. The society
conducts the student balloting that is
the basis for the selections, and pre-
sents the awards at the annual Tau
Beta Pi banquet. (This year's recipi-
ents are announced on page 41).

I have concentrated here on organi-
zations centered in the College, but of
course engineering students are in-
volved in the whole spectrum of indi-
vidual and group extracurricular ac-
tivities at the University. In my work
in the advising office, I am continually

impressed by the awareness of the
nonengineering world, as well as of
their professional fields, that Cornell
engineering students show. This is
consistent with the aim of the College
to admit students with a variety of
interests and activities, and to educate
people capable of working effectively
in a complex society. We believe that
extracurricular activities are a valid
component of a Cornell engineering
education, helping to prepare each in-
dividual to contribute to society as he
or she has contributed to the Cornell
community.

John Belina, director of advising and coun-
seling at the Cornell College of Engineer-
ing, has the special qualifications of an
engineering background and experience as
a Cornell student. He received the B.S.
degree in 1974 and the M.Eng. (Electrical)
in 1975, and is completing a doctorate in
electrical engineering.

As an undergraduate, Belina belonged
to some of the organizations he discusses
in this article: the student branch of the
Institute of Electrical and Electronics En-
gineers (IEEE)—which he served as chair-

man and later as adviser-and the hon-
or aries Eta Kappa Nu and Tau Beta Pi.
Belina received the Cornell Outstanding
Student Service Award of the IEEE for
1975-76 and the NRC Award for Outstand-
ing Achievement in Electrical Engineering
for 1981-82, and was elected to the honor-
ary societies Phi Kappa Phi and Sigma XI.

Belina also has industrial experience: six
years as a computer operator with the
General Electric Credit Corporation, and a
summer as a design engineer with the
Nordan Division of United Technologies.
He is a member of the New York Acad-
emy of Sciences. 30



THE CORNELL CONNECTION
AND THE CORNELL TRADITION
Alumni Initiatives to Help Students
Stay in School and Find Jobs

Job-seeking Cornell seniors have a
unique advantage this spring: access to
a new computerized service that pro-
vides them with exclusive listings of
openings around the country. A stu-
dent can sit down before one of several
hundred terminals in dormitories and
academic buildings, call up CUINFO
and scan listings of available jobs, and
follow up interesting leads through the
University's Career Center.

What makes this system different
and valuable is the source of informa-
tion: an army of Cornell alumni
throughout the United States. The
idea for the Cornell Connection, as the
program is called, originated with a
group of alumni and is sponsored by
the Career Counseling and Placement
Committee of the Cornell Council, an
alumni organization. Planned in a mat-
ter of months and announced just last
March, the service is now operating on
a limited scale under the guidance of
Thomas E. Devlin, director of the
Career Center. Tina Walker coordi-
nates the program and is the principal
liaison with alumni.

31 The Cornell Connection is in the

spirit of a unique and innovative
summer-jobs program, the Cornell
Tradition, that was also initiated by
alumni and is dependent on alumni
participation and support. Last year,
in its first season, the Cornell Tradi-
tion placed more than four hundred
students in summer jobs and supple-
mented the income of nearly three
hundred students during the academic
year. This program, which has at-
tracted considerable attention from
other universities and alumni organiza-
tions around the country, also pro-
vides summer fellowships to help de-
fray living expenses and transportation
costs of students who accept jobs away
from home, and academic-year fellow-
ships for students in need of financial
help. Gifts by an anonymous group of
alumni provided a $7 million fund, and
additional funds for named fellowships
are being sought.

TAPPING THE HIDDEN JOB
MARKET WITH COMPUTERS
Behind the Cornell Connection is the
intriguing fact that, according to esti-
mates of career experts, 80 percent of

the jobs available to new college
graduates are never advertised, and
actually constitute a fc 'hidden job mar-
ket." These jobs—usually entry-level
positions— are generally filled through
contacts—with friends, relatives, col-
leagues, teachers—in the longstanding
process known as networking. What
the Cornell Connection intends to do is
to tap the hidden job market using
alumni as the networking contacts.
The Career Center hopes that this year
about 10 percent of the graduating
seniors can be placed through the new
service.

Job placement is only half the mis-
sion of the Cornell Connection, how-
ever. The other component is an advi-
sory service for sophomores and
juniors who are trying to make career
choices. This service, which is
targeted to begin in the fall, will also be
accessed using CUINFO. Through
the Career Center, a student will be
able to make contact with a Cornell
graduate—possibly a professional
whose place of work is in or near the
student's home town—who is willing
to serve as a career adviser. The ex-



". . . the Cornell
Connection intends
. . to tap the hidden

job market
using alumni as
the networking

contacts/'

pectation is that the adviser will meet
with the student, perhaps give him or
her a tour of the work place, and
discuss employment prospects and
what it is like to work in a given field.

CAREER SEEKING WITH
A CORNELL CONNECTION
The way in which the new job-
information service operates was for-
mulated by the Career Center and col-
lege placement offices on campus, and
approved by the Cornell Council. This
is how it works:

Cornellians are asked to send infor-
mation about permanent, entry-level
jobs they know or hear about to the
Cornell Connection. Notices of the
jobs, including descriptions and qual-
ifications, are entered into the
CUINFO database; employers are
not listed by name, but are referenced
by type of business and geographical
location. The jobs are placed in
categories: banking and finance, en-
gineering, the media, labor relations,
government, nonprofit organizations,
the arts, agriculture, academic, and
general management. Seniors can re-
view the job openings at any of the
computer terminals on campus, or
they can peruse printouts at the Career
Center and in college placement of-
fices. To apply for jobs, they submit
cover letters and resumes to the
Career Center; these are forwarded
every few weeks to the employers,
who contact applicants and arrange for
interviews. The service will remain
open all year, although the peak season
will be during the spring semester.

The parallel career-guidance service
is also a model of modern networking.
To help make suitable matches be-

tween the sophomore and junior stu-
dents and the volunteer alumni advis-
ers, career profiles of the alumni will
be placed in the Cornell Connection
data bank, but without their names and
addresses; students will make contact
with them through the Career Center.

HOW ALUMNI CONNECT
WITH THE NEW PROGRAM
Cornell alumni in key locations have
been organized into working groups,
and others are being solicited by mail
to complete the network.

The initial groups and the alumni
who are coordinating the efforts there
are Marjorie Leigh Hart in New York
City; Mary Helen Sears in Wash-
ington, D.C.; Glenn Thoren in Bos-
ton; and Joseph P. King and Duncan
W. O'Dwyer in upstate New York.
One of the chief organizers is Leslie
W. Stern, chairman of the sponsoring
Cornell Council committee.

Fliers explaining the Cornell Con-
nection were mailed to some twenty
thousand alumni this spring. The main
focus of the program, the announce-
ment pointed out, is to reach em-
ployers who have small businesses, or
do not recruit at Cornell, or recruit in
only one occupational area but may
have entry-level openings in other
areas. Brochures and postal cards are
available to the alumni for distribution
to potential employers.

THE TRADITION OF HELPING
STUDENTS PAY THEIR WAY
The Cornell Tradition, older sibling of
the Connection, features both a
summer-jobs network and a fellowship
program for students who need help in
putting themselves through school. 32



The summer-jobs program was de-
signed to stimulate the dev elopment of
new career-related jobs for under-
graduates: the Cornell Tradition pro-
vides a subsidy for employers who
create summer jobs for Cornell stu-
dents. Job listings are confidential, ap-
plicants are screened before referral,
and the prospective employers receive
the resumes of a number of candidates.
Any student may make use of this
program, regardless of financial need.
When there is financial need, however,
the summer fellowship program helps
out.

Alumni from all over the country
participated in the summer-jobs proj-
ect by arranging for positions. More
than 90 percent of the employers have
indicated that they want to continue
for a second year, and 99 percent of the
418 students who were placed reported
that they had an outstanding experi-
ence. About 12 percent of these stu-
dents were engineering undergrad-
uates; their jobs ranged from technical
writing and drafting to testing, trouble-
shooting, and gathering data on
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Practitioners of the Cornell Tradition are
Eric Hingham, a 1978 graduate, and Kim-
berly Emerson, a member of the 1985 class
in the College of Engineering. Hingham is
a project engineer at Micro-Dynamics,
Inc., in Wohurn, Massachusetts, where
Emerson had a 1983 summer job arranged
through the Tradition.

Cornell Society of Engineers is mount-
ing a special effort to identify job op-
portunities in engineering, and also to
provide academic-year fellowships for
engineering undergraduates.

The fellowship program has the
overall purpose of helping assure that
Cornell will continue to be accessible
to a diverse population of men and
women. Those who are selected as
Cornell Tradition Fellows receive up
to $2,000 a year to replace recom-
mended loans in their financial-aid
packages. Last year some forty fellow-
ships were awarded.

Freshmen and transfer students who
are potential candidates for fellow-
ships are nominated by members of the
selection committees of the various
colleges, or by regional admissions
coordinators. Also, alumni who partic-
ipate in Secondary School Committee
interviews aid in the early identifica-
tion of likely nominees. The qualities
looked for are enterprise, good schol-
arship, and the motivation to help pay
for a college education by working.
Continuing students who are making a
serious attempt to finance their educa-

tion through employment during the
school year, but need help, may also be
considered for academic-year fellow-
ships. They are expected to have good
scholastic records and to be partici-
pants in university or community
activities.

MODERN TACTICS
FOR AN OLD TRADITION
An interesting aspect of the Cornell
Connection is the use of modern
technology to implement a longstand-
ing practice. Computerized network-
ing is exciting in itself, as well as in its
results.

A gratifying aspect of both the Cor-
nell Connection and the Cornell Tradi-
tion is the vitality and generosity of
alumni who perceive the needs of to-
day's students—all of them, in their
rich variety—and devise innovative
ways of meeting those needs. Both
time and money are being offered.

As this pair of programs demon-
strates, the tradition of Cornellians
helping each other is an old one with
modern ways.—GMcC



REGISTER

Ten Cornell Engineering Professors Receive
Presidential Young Investigator Awards
Ten young professors in the College of
Engineering were among two hundred
engineers and scientists in the United
States to receive the first Presidential
Young Investigator Awards. In the
number of awards made to engineering
professors, Cornell led the nation.

Each Young Investigator receives a
National Science Foundation research
grant of $25,000 a year for five years,
plus additional funds from NSF to
match any industrial grants, for a total
of as much as $100,000 a year. The
awards are intended to help univer-
sities attract and retain outstanding
young Ph.D.s who might otherwise
pursue nonteaching careers.

The ten recipients from the College
of Engineering are Paul R. Dawson,
David F. Delchamps, Chris Heegard,
Marija Ilic-Spong, Anthony R. Ingraf-
fea, Clifford R. Pollock, Andy L.
Ruina, Jery R. Stedinger, Michael O.
Thompson, and Sally L. Wood. They
are pictured here, with brief descrip-
tions of their research programs. One
other Cornell professor, Hector D.
Abruna of the Department of Chemis-
try, also received an award.

Of the two hundred awards made
nationally, more than three-fourths
were granted to researchers in en-
gineering and the physical sciences.
Cornell's total of eleven recipients was
second only to that of the University of
California at Berkeley, which had
twelve.

In commenting on the awards,
Thomas E. Everhart, dean of the Col-
lege of Engineering, noted that the
largest number of recipients in the Col-
lege are faculty members in electrical
engineering, which is a very active
field at the present time, but that other
fields are represented as well: struc-
tural engineering, environmental en-
gineering, mechanical and aerospace
engineering, theoretical and applied
mechanics, and materials science and
engineering. Everhart also said he was
pleased that two of the College's seven
women professors are among the
award winners.

• PaulR. Dawson, assistant professor
of mechanical and aerospace engineer-
ing, conducts research in materials and
manufacturing engineering. WkOur re-

Dawson
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search involves the modeling of man-
ufacturing processes," he said. "We
are developing numerical methods to
solve equations that describe the heat-
ing and deformation of engineering ma-
terials during commercial forming and
joining operations. In specific proj-
ects, we develop predictive models
and verify them through comparison
with experimental data; in some
instances—the upset welding of metals
and the ultrasonic joining of
polymers—we are performing our own
experiments."

Dawson received his doctorate from
Colorado State University and came
to Cornell in 1979 after working for
three years at Sandia National
Laboratories.

• David F. Delchamps, assistant pro-
fessor of electrical engineering, is
using new mathematical techniques to
study the modeling of certain pro-
cesses in engineering and the physical
sciences. "The behavior of a large
class of processes may be described
fairly accurately in terms of mathemat-
ical models that take the form of linear
and nonlinear input-output dynamical
systems," he explained. "Of central
interest to us are three broad problem
areas: the recursive identification of
linear systems, the design of robust
feedback controllers, and the analysis
of nonlinear control-system behavior.
The mathematical techniques we are
exploiting include topology, global
analysis, and differential geometry."

Delchamps joined the Cornell fac-
ulty in January, 1982, after receiving
his doctorate from Harvard Univer-
sity. Already he has received recogni-
tion for teaching as well as research: he

Delchamps

won the teaching award at the School
of Electrical Engineering last year, and
is the current recipient of the College
award.

• Chris Heegard, a specialist in com-
munications and information theory, is
an assistant professor of electrical en-
gineering. "In our research we particu-
larly enjoy problems that involve
communications and information
theory, but traditionally have not been

looked at in this light," he commented.
"For example, we have considered
storage in random-access memories
(RAMs) as a communications problem
and feel we have acquired many in-
sights not generally appreciated by
those who have been involved in the
development of these systems."

Heegard received his Ph.D. from
Stanford University in 1981 and joined
the Cornell faculty at that time. Earlier
he spent several years as a research-
and-development engineer at the
Linkabit Corporation in San Diego.

Heegard
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• Marija Ilic-Spong, assistant profes-
sor of electrical engineering, spe-
cializes in studies of electric power
systems. "Our research is motivated
by the gap between available theory
for the modeling and control of power
systems affected by large disturbances
and real-world operating problems,"
she said. "The underlying goal of our
work is to develop theoretical results
that will be useful for monitoring and
controlling electric power systems
under a variety of operation condi-
tions." In this research, she makes use
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of the Kettering Energy Systems Lab-
oratory at the School of Electrical En-
gineering; one of the world's most
modern power system facilities, this
laboratory allows researchers to simu-
late theoretical results and show how
they could be applied.

Ilic-Spong came to Cornell from
Drexel University in 1982. She re-
ceived her undergraduate education in
Yugoslavia and earned the D.Sc. at
Washington University.

• Anthony R. Ingraffea, associate
professor in the Department of Struc-
tural Engineering, is a specialist in
structural mechanics; his current re-
search involves numerical, theoreti-
cal, and experimental studies of the
fracture mechanics of materials rang-
ing from rocks to composites for
aerospace applications. "We are de-
veloping new methods for measuring
the fracture toughness of rock and
concrete," he explained, "and this has
involved us in the design and analysis
of specimens, the development of test-
ing apparatus and techniques, and the
formulation of methods for interpret-

Ilic-Spong
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ing results." Using computer graphics
and other advanced methods, Ingraf-
fea's group has studied such problems
as the stability of mines and tunnels
and the safety of structural compo-
nents used in aerospace and nuclear
reactors.

• Clifford R. Pollock, assistant pro-
fessor of electrical engineering, is de-
veloping new tunable infrared lasers
for applications in molecular spectros-
copy, fiber optics, and small bandgap
semiconductors. He described the
new lasers as "based on color
centers—lattice defects consisting of
one or more vacancies in the crystal-
line lattice—in alkali halide crystals
such as NaCl and KG." Such lasers
are broadly tunable and operate on
reasonable power in the near-infrared
region of the spectrum, he explained,
and they "open the door to many new
applications." Pollock and his group
have already applied the laser to fre-
quency metrology, leading to a new
definition of the meter that has been
accepted internationally. They are be-
ginning research in fiber optics. 36
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• Andy L. Ruina, an assistant profes-
sor in the Department of Theoretical
and Applied Mechanics, is a specialist
in geomechanics. His current re-
search, he said, is "aimed at under-
standing sliding instabilities between
solids, particularly rocks," and should
lead to an understanding of the mecha-
nism of earthquakes and sudden slip on
slopes or in mines. The research in-
volves servo-controlled rock friction
experiments, numerical simulation,
and analysis, and it "has led to the use
of a class of friction laws according to

which friction stress depends not only
on the normal stress and slip rate, but
also on the slip-rate history."

Ruina joined the Cornell faculty in
1980 after receiving the Ph.D. from
Brown University. During the last
year of his doctoral research, he
worked as ageophysicist with the U.S.
Geological Survey.

• Jery R. Stedinger, an associate pro-
fessor in the Department of Environ-
mental Engineering, is interested in
hydrology and ecosystem manage-

Ruina
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ment. "We have been working on the
estimation of flood risk—the most
common problem faced by statistical
hydrologists," he said. Stedinger's
group has also studied methods of es-
timating the severity and frequency of
droughts. In addition, they are devel-
oping techniques and algorithms useful
in the planning and operation of reser-
voir systems.

Stedinger joined the faculty of the
School of Civil and Environmental
Engineering in 1977, after completing
doctoral work at Harvard University.
He has worked at Sandia National
Laboratories, the Lawrence Liver-
more Laboratory, and the Los Alamos
Scientific Laboratory, and is currently
on sabbatical leave at the U.S. Geolog-
ical Survey's National Center in Res-
ton, Virginia.

• Michael O. Thompson, assistant
professor of materials science and en-
gineering, specializes in the study of
rapid solidification. "This work is
concerned with extremely fast crys-
tal-growth kinetics and nonequilibrium
phase transformations associated with
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laser and ion-beam surface melting,"
he said. Techniques for monitoring
these phase transformations are being
developed, and recent work has been
directed toward "achieving and un-
derstanding undercooling-velocity re-
lationships, amorphous melting and
quenching, solute trapping, and the
explosive crystallization of silicon.''

Thompson is a Cornell Ph.D. who
continued his research here as a Na-
tional Science Foundation and IBM
fellow until the degree was granted this
year and he was appointed to the fac-

ulty. He has also received one of the
first IBM Faculty Development
Awards, which provides support for
one semester of full-time research dur-
ing the academic year.

• Sally L. Wood, assistant professor
of electrical engineering, does re-
search in computer image processing,
computer vision, and pattern recogni-
tion. "Recent work has shown that
three-dimensional models of bone and
skin can be obtained from two-
dimensional computed tomography

Thompson

images," she said, "and further, that
these models can be represented as
rotating solid objects for presurgical
viewing by using computer-graphics
techniques. New research in this area
is focused on obtaining models of
internal organs and soft-tissue inter-
faces, and more sophisticated image-
processing techniques will be
needed." Wood is also studying the
computer-vision problem of obtaining
a three-dimensional description of the
objects in a scene from multiple two-
dimensional views; this research uses
the facilities of the image-processing
laboratory in the School of Electrical
Engineering.

Wood received her doctorate from
Stanford University in 1978. Before
joining the Cornell faculty in 1983, she
worked at Telesensory Systems of
Palo Alto, California, developing opti-
cal character recognition for use in
machines that read for the blind, and
continued this research for the Veter-
ans Administration. She has also con-
ducted research at Contour Medical
Systems on image processing for sur-
gical planning. 38
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Recipients of Honors Include
National Academy Members
Two new members of the National
Academy of Engineering, two new fel-
lows of professional societies in en-
gineering, and two Guggenheim fel-
lows are among the College faculty
members who received recognition
this spring for research, professional
contributions, and teaching.

• James W. Mayer, the Francis N.
Bard Professor of Materials Science
and Engineering, is one of fifty-eight
engineers honored this year by elec-
tion to the National Academy of En-
gineering. Mayer was cited for "origi-
nal contributions to ion implantation,
Rutherford backscattering spec-
trometry, and other major aspects of
solid-state engineering research and
education."

Mayer came to Cornell in 1980 from
the California Institute of Technology,
where he was professor of electrical
engineering. He has also worked at the
Hughes Research Laboratories, and
he has been a visiting scientist at the
Technische Hochschule in Munich,
the Chalk River Nuclear Laboratories

in Ontario, the Institute of Physics of
the University of Modena, the Re-
search Institute for Physics in Stock-
holm, and the University of Catania.
He is a fellow of the American Physi-
cal Society and the Institute of Electri-
cal and Electronics Engineers, and a
scientific member of the Bohmische
Physical Society. In 1981 he received
the Von Hippel Award of the Mate-
rials Research Society.

His degrees are from Purdue Uni-
versity: the B.S., granted in 1952, and
the Ph.D. in 1960.

• Franklin K. Moore, the Joseph C.
Ford Professor of Mechanical En-
gineering, was elected to the National
Academy of Engineering and was also
elected a fellow of the American Soci-
ety of Mechanical Engineers (ASME).
His Academy citation is kkfor pioneer-
ing fundamental research in fluid me-
chanics and continuing innovative en-
gineering contributions to power-plant
cooling and rotating machinery
efficiency."

Moore was educated at Cornell,
earning the B.S. degree in mechanical



engineering (with distinction) in 1944
and the Ph.D. in aerospace engineer-
ing in 1949, and he has been a member
of the faculty since 1965. Before that
he conducted research on boundary
layers and supersonic flow at the
Lewis Laboratory of what is now the
National Aeronautics and Space Ad-
ministration, and subsequently headed
the aerodynamics research depart-
ment and directed the aerosciences
division of the Cornell Aeronautical
Laboratory, now Calspan, Inc.

His professional activities have in-
cluded consulting for the U.S. Air
Force, the National Science Founda-
tion, the Electric Power Research In-
stitute, the Cornell Aeronautical Lab-
oratory, the General Electric Com-
pany, and a number of industrial firms
concerned with power-plant cooling.

• Also honored by a professional so-
ciety is Ferdinand Rodriguez, profes-
sor of chemical engineering, who was
named a fellow of the American Insti-
tute of Chemical Engineers (AIChE).
Rodriguez was recognized for kka
lifetime of achievement within the pro-
fession, and for his contributions to
chemical engineering education as a
professor and author." A specialist in
polymerization and the properties of
polymer systems, Rodriguez has writ-
ten more than ninety technical publica-
tions, including the textbook Princi-
ples of Polymer Systems, and has
served on the editorial advisory board
for the Journal of Applied Polymer
Science.

Rodriguez studied at the Case Insti-
tute of Technology (now Case West-
ern Reserve University) for bac-
calaureate and master's degrees in

Rodriguez Meyburg

chemical engineering, and then came
to Cornell for doctoral studies. He
joined the faculty here after the degree
was granted in 1958.

He has been active in the AIChE as
a member of the Materials Engineering
and Science Division of the Program
Committee. At Cornell he has served
as faculty adviser for the student chap-
ters of both the AIChE and the Society
of Hispanic Professional Engineers. In
1966 he received the annual Award for
Excellence in Engineering Teaching
given by the Cornell Society of En-
gineers and the engineering honorary
society Tau Beta Pi.

• Arnim Meyburg, professor and
chairman of the Department of En-
vironmental Engineering, has been
awarded the prestigious U.S. Senior
Scientist Prize of the Alexander von
Humboldt Foundation of West Ger-
many. A specialist in transportation,
Meyburg is one of only three scientists
working in this field who have ever
been selected for the prize.

According to the foundation, the
von Humboldt award was initiated in

1972 "to honor American scientists
who have gained international reputa-
tion and thereby promote the inter-
change of ideas in specialized fields
between German and American re-
searchers and research institutions."
A monetary prize is provided by the
West German government, and the
selection is made by leading German
scientists.

Earlier this year, Meyburg was
selected by the United States Informa-
tion Agency for a Fulbright Award to
lecture in Brazil during a year's sabbat-
ical leave.

Meyburg has conducted research in
travel-demand modeling and the inter-
relationships between transportation
and communication systems, and has
been active internationally as a consul-
tant to governments and firms.

He came to Cornell in 1969 after
studying at Northwestern University
for the M.S. in quantitative geography
and the Ph. D. in civil engineering. As
an undergraduate, Meyburg studied at
the University of Hamburg and earned
a degree in linguistics at the Free Uni-
versity of Berlin. 40
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• William A. Bassett, professor of
geological sciences, is one of two Cor-
nell engineering faculty members who
were awarded Guggenheim Memorial
Foundation fellowships this spring.

Bassett plans to spend at least part of
his 1984-85 leave at the University of
Paris, working in the laboratory of
Jean-Paul Poirier, whose research ac-
tivities are in the same general area as
Bassetfs. Both are using high-
pressure techniques to study phase
transitions in solids. Bassett uses a
diamond-anvil high-pressure cell to
study earth materials under high pres-
sure and temperature. Samples are
examined with the electron micro-
scope, the electron microprobe, and
the intense x-ray beam from the Cor-
nell High Energy Synchrotron Source
(CHESS).

Bassett came to Cornell in 1978 after
sixteen years at the University of
Rochester. He received his under-
graduate education at Amherst Col-
lege, studied at Columbia University
for the M.S. and Ph.D. degrees, and
spent three years as a research as-

41 sociate in geochemistry at the

Brookhaven National Laboratory. He
is a fellow of the American Geophysi-
cal Union, the Geological Society of
America, and the Mineralogical Soci-
ety of America.

• Rishi Raj, professor of materials
science and engineering, was also
awarded a Guggenheim fellowship.

Raj specializes in studies of the fun-
damental mechanisms of processes
used in the fabrication of advanced
materials, including ceramics, metals,
and composites. His work is appli-
cable, for example, to the packaging of
semiconductor chips with intercon-
nections built into a ceramic substrate.
Techniques he uses include superplas-
tic forming of ceramic parts, and sin-
tering and hot-isostatic processing of
powders.

Raj studied at Newcastle-upon-
Tyne in England, received the Ph.D.
from Harvard University in 1970, and
taught at the University of Colorado
before joining the Cornell faculty in
1975. He has also had industrial expe-
rience and has been a senior visiting
fellow at Cambridge University.

• David F. Delchamps, assistant pro-
fessor of electrical engineering, is this
year's recipient of the $1,500 Award
for Excellence in Engineering Teach-
ing. The award, which is based on
student nominations, is sponsored by
the Cornell Society of Engineers and
the Cornell chapter of Tau Beta Pi,
national honorary society in
engineering.

Delchamps was also a recipient this
year of a national award for research, a
Presidential Young Investigators
Award (see page 35). A specialist in
electrical systems and control theory,
Delchamps joined the faculty here in
1983 after completing doctoral work at
Harvard University.

• Also honored for excellence in
teaching are ten teaching assistants,
one from each school or department,
who were nominated by the faculties in
those areas. Like the faculty teaching
award, these are sponsored by the
Cornell Society of Engineers and Tau
Beta Pi. Each is accompanied by a
$200 prize.

The winners and their departments
or schools are: Frank Wise, Applied
and Engineering Physics; Marlin Kin-
zey, Chemical Engineering; Bruce
Bailey, Civil and Environmental En-
gineering; John Field, Computer Sci-
ence; Keith Lampron, Electrical En-
gineering; James Hibbard, Geological
Sciences; Russell Composto, Mate-
rials Science and Engineering;
Stephen Beyers, Mechanical and
Aerospace Engineering; John Lee,
Operations Research and Industrial
Engineering; and Mary Grace Wil-
liams, Theoretical and Applied
Mechanics.



• A vision of space-suited sportsmen
re-entering the atmosphere on ceramic
"surfboards" helped a Cornell grad-
uate student win a $2,000 prize in the
Honeywell Futurist Awards Competi-
tion this spring. Robert McClelland,
a doctoral candidate in materials sci-
ence and engineering, submitted one of
ten winning essays on what the year
2008 may bring in the areas of elec-
tronic communications and aerospace
technology. Nearly 750 students from
282 colleges and universities competed
in the national contest.

In his essay, McClelland made a
number of other predictions for 2008.
He envisioned manned bases on the
moon and in Earth orbit, unmanned
observatories orbiting each of the
planets, and orbiting hospitals. Also in
space, the Van Allen belt will function
as the accelerator in a process of ion
implantation, and advertisers will dis-
play laser-generated images. Satellites
will be used for aircraft navigation and
communication, and even the passen-
gers will be able to make audio, video,
and data transfers. Communications
systems will be largely electronic and
make extensive use of polymeric fiber
optics; there will be electronic mail,
three-dimensional holographic televi-
sion, and systems for continuous
monitoring of body parameters such as
temperature and heart rate.

McClelland received the B.S. de-
gree from Cornell in 1980 and returned
here for graduate work after two years
at IBM and the University of Califor-
nia at Berkeley. He is working with
Professor Jack M. Blakely in thesis
research on chemical reactions at
metal surfaces under ultrahigh-
vacuum conditions.

• The Cornell chapter of Tau Beta Pi
honored one of its distinguished
alumni at the society's annual spring
meeting. He is Robert H. Nagel, who
graduated from Cornell in 1939 with
the degree of Civil Engineer, and spent
thirty-five years of his career as
secretary-treasurer of the national
honorary society in engineering.

After graduating from Cornell,
Nagel worked for the Tennessee Val-
ley Authority, earned the M.S. degree
in civil engineering at the University of
Tennessee, taught there for a year, and
was employed as a bridge engineer
before he began his long tenure at Tau
Beta Pi in 1947. His activities there
included editing the society magazine,
The Bent. He retired in 1982.

Nagel is a fellow of the American
Association for the Advancement of
Science and of the American Society
of Civil Engineers and has served as
president of the Association of College
Honorary Societies. He is a registered
professional engineer in the State of
Tennessee. In 1982 he was honored by
the University of Tennessee with the
N. W. Dougherty Award.

Robert H. Nagel, Tau Beta Pi officer and
editor for thirty-five years, is congratulated
by David Bremner, president of the Cornell
chapter, after the unveiling of a plaque
inscribed to Ncigel. The plaque is mounted
in the society's display case in the lobby of
Carpenter Hall.

• This year's winners of two $1,000
prizes for seniors majoring in geologi-
cal sciences are Kent Snow and
Matthew Caleb. Snow received the
Chester Buchanan Memorial Scholar-
ship, which is awarded on recom-
mendation of the geology faculty.
Caleb received the Michael W. Mitch-
ell Memorial Prize, which recognizes
outstanding performance in other
fields, as well as in geology.

The scholarship was established in
1936 by Mrs. Clair F. Buchanan in
memory of her son, a Cornell geology
major, who later was killed in an
airplane accident. The memorial prize
was established in 1960 by Stephen A.
Mitchell and friends in memory of his
son, who majored in geology at Cornell
and later died in a mining accident. 42



• Cornell engineers achieved distinc-
tion in a variety of athletics this year.
Senior Steve Raab, who was co-
captain of the gymnastics team and the
Ivy League all-around champion, was
named to the Academic All-American
(at large) team. In track, junior Chris
Chrysostomou was Cornell's top long
jumper, with a season best of 23 feet,
ll1/^ inches. Sophomores Randy
Sprout and Bob Buche helped the
men's swim team win the Ivy League
championship. In the Eastern champi-
onships, Randy placed first in the
100-yard freestyle and the 100-yard
butterfly, and Bob placed first in the
1650-yard freestyle. In basketball,
guard John Bajusz, a freshman, was
named Rookie of the Year in the Ivy
League. In football, senior Derek
Harmon, the 1983 Ivy League Player
of the Year, was named to the
Academic All-American first team for
the second season.

Raab

Chrysostomou Bajusz
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FACETS

Diane Duke—A Leading Lady

If the blonde woman walking down the
hall in Upson or Carpenter is singing to
herself, chances are she is Diane
Duke. To Diane, who spends much of
her time running the computer science
department as the administrative man-
ager, singing is a natural part of living.
It is what she does whenever she has
the opportunity. This spring, for

example, she had the soprano lead in
the local production of Gilbert and
Sullivan's Utopia Limited.

Diane is an active member of Cor-
nell's light-opera company, the
Savoyards, which is dedicated to the
promotion of Gilbert and Sullivan pro-
ductions. This year she was not only
Princess Zara in the April production,
but president of the organization. She
has sung other roles for the Savoyards:
she made her Ithaca debut as Elsie in
The Yeomen of the Guard in the fall of
1981, and since then she was Gian-
netta in The Gondoliers and Patience
in Patience. She has also handled pub-
licity and been in charge of make-up.

The Savoyards, Diane told us this
spring as she was getting ready for
rehearsal, is one of the oldest local
theater groups in Ithaca; it has been
presenting two full-scale productions a
year since 1954. It is completely self-
supporting, with all its income derived
from ticket sales. Although registered
as a student organization at Cornell,
the company includes faculty mem-
bers and townspeople, as well as stu-
dents from several other institutions.

Everyone who has appeared in or
helped with a production is automati-
cally a member. (Among the members
are David Gries, chairman of the De-
partment of Computer Science, who
was in the chorus of Gondoliers, and
Jennifer Widom, a graduate student in
computer science, who was first chair
in trumpet in the orchestra for this 44



Right: Diane Duke played Princess Zara
(at center) in this spring's production of
Utopia Limited.

spring's production.) Performances
are usually sold out days in advance;
Utopia Limited, for example, played
to full houses in the Statler Auditorium
for all six performances in April.

Diane began singing as a child in the
Presbyterian church in Brookings,
Oregon. She and her mother (a sopra-
no) and sister (a contralto) sang trios,
with Diane as mezzo-soprano. "For
years I thought I was a mezzo," she
commented. "It was Barbara Troxell
(Cornell professor and currently the
artistic director of the Ithaca Opera
Association) who convinced me that
actually I am a coloratura."

From the age of twelve, Diane
studied with Helen Rice, who had re-
tired to Brookings after a career with
the San Francisco Opera. All through
high school, Diane took part in vocal
competitions and other musical ac-
tivities. She was choir director at the
state convention of the Rainbow Girls,
for example, and one of her most
memorable experiences was as so-
prano soloist with the two-hundred-
member All-American Chorus that

45 toured Europe for six weeks.

When she went to college at Oregon
State University, Diane majored in
business education, but minored in
music and continued to sing as a soloist
with university ensembles. She also
played piano and saxophone. She left
college to accompany her husband to
the University of Illinois at Cham-
paign-Urbana, where he was a
graduate student. There she worked
for an insurance agency, sang at the
Presbyterian church, and continued
with voice lessons.

After moving to Ithaca in 1967,
Diane spent about five years at home
caring for her two sons, Tim, now
sixteen, and Bryant, fourteen, who are
still at home with her. Then she reen-
tered the business world as a part-time
employee in a rental agency. She
began full-time work at Cornell in
1976, with progressively increasing re-
sponsibilities in the computer science
department. Her work involves both
personnel management ("most of all, I

enjoy working with people, although
supervision is very difficult") and—of
course—computer-based office equip-
ment ("I don't know much about
theoretical computer science, but I
understand modern automated office
procedures").

During her years in Ithaca, Diane
has sung not only with the Savoyards,
but as a soloist at St. Paul's Methodist
Church, where she also directed the
youth choirs. She appeared with the
Ithaca Opera Association in a number
of roles, including that of Rosina in The
Barber of Seville, the association's
twenty-fifth anniversary production in
1974.

Her role in Utopia Limited, the
Savoyards' spring production, was a
new one to Diane. In fact, this was the
opera's first Ithaca performance, and
only the fifth or sixth in the United
States. The reason it is rarely given,
Diane said, is probably because of the
heavy demand for soloists; there are



Duke as make-up artist

eleven male and seven female leads.
Big companies cannot afford to engage
that many soloists, and small com-
panies usually cannot find that much
talent. The Savoyards are fortunate,
Diane said, to have a large group of
singers and actors to draw on.

Despite its continuing popularity
here, Gilbert and Sullivan is increas-
ingly difficult for audiences to relate
to, Diane remarked. One reason is that
the background is British and often
Victorian, although the satire of the
era is frequently enjoyed for its con-
temporary analogies. Utopia, for in-
stance, satirized social and political
systems, including party politics, a
subject with current relevance in the
United States in 1984. A more serious
problem with Gilbert and Sullivan is
that the women characters almost al-
ways appear in a demeaning or trivial
light. "Many people do not want to do
Gilbert and Sullivan for this reason,"
she said, "and in fact, I have felt this
reluctance myself at times. Still, this is
true of much of opera, and one must
consider the work in its historical con-
text." A university community, she

feels, is most likely to bring this kind of
perspective to a production.

Participating in an opera production
is demanding, especially for a leading
lady who also holds down a full-time
job, is raising a family, and takes part
in community activities. For two
months before Utopia opened, Diane
rehearsed every Sunday afternoon and
every Monday and Wednesday eve-
ning; the week before the opening,
there was rehearsal every night. Her
sons say she tends to be "high-strung"
before a performance, but she says she
feels comfortable with Gilbert and Sul-
livan, and that anyway, some ner-
vousness is necessary for a good per-
formance. There are many memories
of minor emergencies that seem funny
when they're over. One time when
Diane was playing the part of a maid,
she dropped a contact lens as she came
on stage, but since she had a broom in
her hand and it seemed in character,
she simply swept the stage floor until
she found the lens and retrieved it.

Diane enjoys many kinds of music
besides light opera. In addition to sing-
ing in opera and in concert, she once

was a member of a three-person
vocal-and-guitar group that performed
professionally in the Northwest. Ac-
tually, her greatest love is for folk
singing, which "arises from the people
and has a message as well as musical
beauty." American country music of
the South is especially appealing to
her, for it "conveys so much about the
people during the formation and early
history of the United States." Sacred
music, too, has an extra dimension of
meaning for her, perhaps because she
did her earliest singing in this mode,
and because it too carries a message.
Diane recalled that the European au-
diences who came to hear the All-
American Chorus responded most en-
thusiastically to spirituals. "I felt that
those listeners, even though they
couldn't understand the words, under-
stood the human meaning," she said.

"Music has been my foot in the door
for almost everything I've done,"
Diane remarked. "It is a wonderful
vehicle for friendship/' The
Savoyards, for instance, have a built-
in fellowship; when two or more of
them are together, maybe having a
beer after rehearsal or just sitting
around, someone's recitation of a line
from a Gilbert and Sullivan opera is
enough to set them off on a rousing
chorus. Music is a wonderful bridge
between people, Diane said, and can
be a wonderful accompaniment in
practically everything they do.

Take Diane. She sings while she
cooks and while she works. She has
even been known to sing while skiing
down a slope in the Rockies. "Some-
times I wonder," she said, "how
people can just walk around and not
burst into song."—GMcC 46



FACULTY
PUBLICATIONS

Current research activities at the Cornell Uni-
versity College of Engineering are represented
by the following publications and conference
papers that appeared or were presented during
the four-month period July through October,
1983. (Earlier entries omitted from previous
Quarterly listings are included here with the year
of publication in parentheses.) The names of
Cornell personnel are in italics.

• AGRICULTURAL
ENGINEERING

Loehr, R. C. 1983. Land application of organic
sludges. Invited paper read at International
Symposium on Biological Reclamation and
Land Utilization of Urban Wastes, 11-14 Oc-
tober 1983, in Naples, Italy.
Pitt, R. E. 1983. Mathematical prediction of
density and temperature of ensiled forage.
Transactions of the ASAE 26(5): 1522-27, 1532.

Pitt, R. E., and H. L. Chen. 1983. Time-
dependent aspects of the strength and rheology
of vegetative tissue. Transactions of the ASAE
26(4): 1275-80.

Rehkugler, G. E., M. J. Kelleher, and J. G.
Pollock. 1983. Microcomputer graphics display
of agricultural tractor motion. Paper read at
North Atlantic Region Summer Meeting, Amer-
ican Society of Agricultural Engineers, 7-10
August 1983, in Newark, DE.

• APPLIED AND
ENGINEERING PHYSICS

Carley, W. W., M. G. Lipsky, and W. W. Webb.
1983. Regulation and drug insensitivity of

47 F-actin association with adhesion areas of trans-

formed cells. Journal of Cellular Physiology
117:257-65.

Hammer, D. A., B. R. Kusse, J. Maenchen, A.
Mankofsky, J. Neri, T. Renk, and R. Sudan.
1983. Progress in intense ion beam research for
inertial confinement fusion at Cornell Univer-
sity. Paper read at 5th International Conference
on High Power Beams, 12-14 September 1983,
in San Francisco, C A.

Kraft, R., and B. Kusse. 1983. Intense proton
beam-plasma interactions. Paper read at 5th
International Conference on High Power
Beams, 12-14 September 1983, in San Fran-
cisco, CA.

Leapman, R. D., P. L. Fejes, and J. Silcox.
1983. Orientation dependence of core edges
from anisotropic materials determined by inelas-
tic scattering of fast electrons. Physical Review
£28:2361-73.

Lee, K. C, J. Silcox, and C. A. Lee. 1983a. A
new method for the fabrication of submicron
thick gallium arsenide membranes. Applied
Physics Letters 43:488-89.

. 19836. A new self-limiting process for
the production of thin submicron semiconductor
films. Journal of Applied Physics 54:4035-37.

Lewis, A. (1982.) Kinetic resonance Raman
spectroscopy with microsampling rotating cells.
In Methods in enzymology, ed. L. Parker, pp.
659-66. New York: Academic Press.

Schneider, M. B., W. K. Chan, and W. W. Webb.
1983. Fast diffusion along defects and corruga-
tions in phospholipid Pp liquid crystals.
Biophysical Journal 43:157-65.
Scofield, J. H., and W. W. Webb. 1983. Obser-
vations of low-frequency current noise in
niobium films: Electrodiffusion noise and ab-
sence of 1/f noise. In Noise in physical systems
and llf noise, pp. 405-08. Amsterdam: Elsevier.

Tank, D. W., R. L. Huganir, P. Greengard, and
W. W. Webb. 1983. Patch-recorded single-
channel currents of the purified and reconsti-
tuted torpedo acetylcholine receptor. Proceed-
ings of the National Academy of Sciences, USA
80:5129-33.

• CHEMICAL ENGINEERING
Calado, J. C. G., C. A. Nietode Castro, and V.
A. M. Soares. 1983. The role of combining rules
in theories of binary liquid mixtures. In Proceed-
ings, 1st International Conference on the Ther-
modynamics of Non-Electrolyte Solutions, ed.
M. Bravo and M. I. Paz-Andrade, pp. 41-47.
Santiago de Compostela, Spain: Universidad de
Santiago de Compostela.

Calado, J. C. G., and L. P. N. Rebelo. (1982.)
The application of perturbation theory to binary
mixtures containing xenon, methyl chloride and
dimethyl ether. Paper read at Conference on
Liquids and Liquid Mixtures, 28-29 March
1982, in Hull, England.

Fincham, D., and N. Quirke. 1983. Parallel
programming for lattice problems on the DAP.
CCP5 [Collaborative Computational Project 5]
Newsletter, no. 10, p. 13.

Gubbins, K. E. 1983. Equations of state: New
theories. Fluid Phase Equilibria 13:35-57.

Gubbins, K. E., K. S. Shing, and W. B. Streett.
1983. Fluid phase equilibria: Experiment, com-
puter simulation, and theory. Journal of Physi-
cal Chemistry 87:4573-85.

Hsu, T. P., D. S. Ma, and C. Cohen. 1983.
Effects of inhomogeneities in polyacrylamide
gels on thermodynamic and transport prop-
erties. Polymer 24:1273-78.

Jacucci, G., and N. Quirke. 1983. Step free
energies in the solid on solid model. Physics
Letters 98 A:269-12.



Lee, S. S., and M. L. Shuler. 1983. Aerobic
biological waste treatment in regenerative life
support systems. Paper read at annual meeting,
American Institute of Chemical Engineers, 30
October-4 November 1983, in Washington, DC.

Lobo, L. Q., L. A. K. Staveley,/>. Clancy, K. E.
Gubbins, and J. R. S. Machado. 1983. Ther-
modynamics of liquid mixtures of nitrous oxide
and ethene. Journal of the Chemical Society,
Faraday Transactions 2 79:1399-1413.
Monson, P. A., and K. E. Gubbins. 1983. The
equilibrium properties of the Gaussian overlap
fluid: Monte Carlo simulation and ther-
modynamic perturbation theory. Journal of
Physical Chemistry 87:2852-58.
Olbricht, W. L., and L. G. Leal. 1983. The
creeping motion of immiscible drops through a
converging/diverging tube. Journal of Fluid Me-
chanics 134:329-55.

Parham, T. G., and R. P. Merrill. 1983. An
EXAFS study of the structure of supported
cobalt molybdate catalysts as a function of sul-
fiding temperatures. Journal of Catalysis
85:295-310.
Pozo, M. E., and W. B. Streett. 1983. Fluid
phase equilibria in the system dimethyl ether/
water from 50 to 220 C and pressures to 500 bar.
Fluid Phase Equilibria 14:219-24.
Pyne,J. W., andM. L. Shuler. 1983. Formation
of secondary metabolites in a membrane reactor.
Paper read at annual meeting, American Asso-
ciation of Plant Physiologists, 7-11 August 1983,
in Fort Collins, CO.

Quirke, N., and G. Jacucci. 1983. Free energies
of surface steps in the solid on solid model of
interfaces: The large system limit. Paper read at
fall meeting of The Metallurgical Society, Amer-
ican Institute of Mining, Metallurgical, and Pe-
troleum Engineers, October 1983, in Philadel-
phia, PA.
Shing, K. S., and K. E. Gubbins. 1983. The
chemical potential in nonideal liquid mixtures:
Computer simulation and theory. Molecular
Physics 49:121-38.
Shuler, M. L. 1983. Biological and physiological
reaction engineering. Paper read at Engineering
Foundation Conference on Chemical Reaction
Engineering, 23-28 October 1983, in Santa Bar-
bara, CA.
Shuler, M. L., and A. G. Hallsby. 1983. "Fac-
tory1' production of secondary metabolites from
plant tissue culture. Paper read at Summer
Meeting, American Institute of Chemical En-
gineers, 28-31 August 1983, in Denver, CO.
Steen, P. H., and S. H. Davis. 1983. Transitions
in weakly-coupled nonlinear oscillators. In
Coupled nonlinear oscillators, ed. J. Chandra
and A. Scott, pp. 1-5. Amsterdam: North-
Holland.

Streett, W. B. 1983a. Phase equilibria in fluid
mixtures at high pressures. Paper read at
Japan-U.S. Joint Seminar on Thermophysical
Properties, 24-26 October 1983, in Tokyo, Ja-
pan, and at Winter Meeting, American Society
of Mechanical Engineers, 13-18 November
1983, in Boston, MA.

. 1983/?. Phase equilibria in hydrogen
binary mixtures from 63 to 280 K and pressures
to6000 bars. Paper read at 4th Japan Symposium
on Thermophysical Properties, 20-21 October
1983, in Yokohama, Japan.
Wojcik, M., and K. E. Gubbins. 1983. Ther-
modynamics and structure of dense fluid mix-
tures of hard dumbbells. Molecular Physics
49:1401-15.

• CIVIL AND ENVIRONMENTAL
ENGINEERING

Carrasquillo, R. L., and F. O. Slate. 1983.
Microcracking and definition of failure of high-
and normal-strength concretes. Cement, Con-
crete, and Aggregates 5(1):54-61.
Clukey, E. C, F. H. Kulhawy, and P. L.-F. Liu.
1983. Laboratory and field investigation of
wave-sediment interaction. Geotechnical En-
gineering Report 83-9. Ithaca, NY: Cornell
University.
Dick, R. I. 1983. Management of residuals sepa-
rated from municipal wastewater. In Control of
organic substances in water and wastewater, ed.
B. B. Berger, pp. 278-304. Washington, DC:
U.S. Environmental Protection Agency.
Driscoll, C. T., and/. J. Bisogni, Jr. 1983. Weak
acid/base systems in dilute acidified lakes and
streams in the Adirondack region of New York
State. In Modeling of total acid precipitation
impacts, ed. J. L. Schnoor, pp. 53-72.
Stoneham, MA: Butter worth.
Grigoriu, M. 1983a. Approximate analysis of
complex reliability problems. Structural Safety
1:277-S8.

. 1983/?. Reliability of chain and ductile-
parallel systems. ASCEJournal of the Engineer-
ing Mechanics Division 109(EM5): 1175-88.
Huang, Y.-P., F. H. Kulhawy, and A. R. Ingraf-
fea. 1983. Nonlinear, incremental, 2-D and 3-D
finite element analysis of geotechnical struc-
tures using interactive computer graphics.
Geotechnical Engineering Report 83-8. Ithaca,
NY: Cornell University.
Shapiro, J., P. J. Chapman, R. I. Dick, C. R.
O'Melia, and A. Spacie. 1983. Ecological ef-

fects of non-phosphate detergent builders: Final
report on inorganic builders. Windsor, Ontario:
International Joint Commission.
Slate, F. O. 1983a. Concrete as material: Recent

developments. Paper read at George Winter
Symposium, American Concrete Institute,
26-30 September 1983, in Kansas City, MO.

. \9S3b. Microscopic observation of
cracks in concrete. In Fracture mechanics of
concrete, ed. F. H. Wittmann, pp. 75-84.
Amsterdam: Elsevier.

. 1983c. X-ray technique for studying
cracks in concrete. In Fracture mechanics of
concrete, ed. F. H. Wittmann, pp. 85-94.
Amsterdam: Elsevier.
StedingerJ.R., K. Potter, D. F. Kibler, and G.
Tasker. 1983. Comment on "Regional Flood
Frequency Estimation and Network Design/1

by N. P. Greis and E. F. Wood. Water Re-
sources Research 19(5): 1343-45.
Vanmarcke, E., and M. Grigoriu. 1983. Finite
element analysis of beams with random rigidity.
ASCE Journal of the Engineering Mechanics
Division 109(EM5):951-99.
White, R. N. 1983«. Evolution of instruction in
concrete structures. Paper read at George Win-
ter Symposium, American Concrete Institute,
26-30 September 1983, in Kansas City, MO.

. 1983/?. Observations on the behavior of
actual structures. Paper read at 11th Water
Reactor Safety Research Information Meeting,
24-27 October 1983, in Gaithersburg, MD.

• COMPUTER SCIENCE
Bitton, D., D. J. DeWitt, H. Boral, and W. K.
Wilkinsin. 1983. Parallel algorithms for the
execution of relational database operations.
ACM Transactions on Database Systems
8.3:324-53.
Bitton, D., D. J. DeWitt, and C. Turbyfill. 1983.
Benchmarking database systems: A systematic
approach. In Proceedings, 9th International
Conference on Very Large Databases, ed. M.
Schkolnick, pp. 8-19. Saratoga, CA: VLDB
Endowment.
Brent, R. P., and F. T. Luk. 1983. A systolic
array for the linear-time solution of Toeplitz
systems of equations. Journal of VLSI and
Computer Systems 1:1-22.
Brent, R. P., H. T. Kung, and F. T. Luk. 1983.
Some linear-time algorithms for systolic arrays.
In Information processing 83, pp. 865-76.
Amsterdam: North-Holland.
Brent, R. P.,F. T. Luk, and C. VanLoan. 1983.
Computation of the generalized singular val-
ue decomposition using mesh-connected
processors. inReal time signal processing. Pro-
ceedings of Society of Photo-Optical Instrumen-
tation Engineers, vol. 431, pp. 66-71. Belling-
ham,WA:SPIE.
Dwork, C, and D. Skeen. 1983. The inherent
cost of nonblocking commitment. In Proceed- 48
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ings, 2nd Symposium on Principles of Distrib-
uted Computing, ed. N. Lynch, pp. 1-8. New
York: Association for Computing Machinery.
Hartmanis, J. 1983. On Goedel speed-up and
succinctness of language representations.
Theoretical Computer Science 26:335-42.
Hartmanis, J., and Y. Yes ha. 1983. Computa-
tion times of NP sets of different densities. In
Proceedings of 10th ICALP. Lecture Notes in
Computer Science, vol. 154, ed. J. Diaz, pp.
319-30. Heidelburg: Springer-Verlag.
Joseph, M., and A. Moitra. 1983. Co-operative
recovery from faults in distributed programs. In
Information processing 83, ed. R. E. A. Mason,
pp. 481-86. Amsterdam: North-Holland.
Moitra, A. 1983. Synthesis of communicating
processes. In Proceedings, 2nd Symposium on
Principles of Distributed Computing, pp. 123—
30. New York: Association for Computing
Machinery.
Pritchard, P. A. 1983a. A case-study of
number-theoretic computation: Searching for
primes in arithmetic progression. Science of
Computer Programming 3:37-63.

. 1983/?. Eighteen primes in arithmetic
progression. Mathematics of Computation
41:697.
Reps, T., T. Teitelbaum, and A. Demers. 1983.
Incremental context-dependent analysis for
language-based editors. ACM Transactions on
Programming Languages and Systems
5(3):449-77.
Salton, G., C. Buckley, and E. A. Fox. 1983.
Automatic query formulation in information re-
trieval. Journal of the American Society for
Information Science 34(4):262-80.
Salton, G., E. A. Fox, and H. Wu. 1983. An
automatic environment for Boolean information
retrieval. In Proceedings, 1983 Congress, Inter-
national Federation for Information Processing
pp. 755-62. Amsterdam: Elsevier.
Schlichting, R. D., and F. B. Schneider. 1983.
Fail-stop processors: An approach to designing
fault-tolerant computing systems. ACM Trans-
actions on Computer Systems 1(3):222-38.
VanLoan, C, and G. Golub. 1983. Matrix com-
putations. Baltimore, MD: The Johns Hopkins
University Press.
Yu, C. T., C. Buckley, K. Lam, and G. Salton.
1983. A generalized term dependency model in
information retrieval. Information Technology:
Research and Development 2(4): 129-54.

• ELECTRICAL ENGINEERING
Ballingall, J. M., C. E. C. Wood, and L. F.
Eastman. 1983. Electrical measurements of the
conduction band discontinuity of the abrupt

Ge-GaAs < 100> heterojunction. Journal of
Vacuum Science and Technology B 1:675-81.
Berger, T. 1983a. Immutable processes and local
time. Paper read at 12th Conference on Stochas-
tic Processes and Their Applications, 11-15 July
1983, in Ithaca, NY.

. 1983/?. Information theory. In Encyclo-
pedia of statistical sciences, vol. 4, ed. S. Kotz
and N. Johnson, pp. 124-41. New York: Wiley.
Berger, T., and F. Bonomi. 1983. Locally in-
teracting Markov processes amenable to parallel
updating. Paper read at 12th Conference on
Stochastic Processes and Their Applications,
11-15 July 1983, in Ithaca, NY.
Berger, T., and C. Heegard. 1983a. Rate-
distortion when side information may be absent.
Paper read at IEEE International Symposium
on Information Theory, 26-30 September 1983,
in St. Jovite, Quebec.

. 1983/?. The binary and Gaussian rate-
distortions function of a degraded source
network. Paper read at 21st annual Allerton
Conference on Communications Control and
Computing, 5-7 October 1983, in Monticello,
IL.
Berger, T., and J. C. Huang. 1983. A contention
resolution algorithm with multibit feedback.
Paper read at IEEE International Symposium
on Information Theory, 26-30 September 1983,
in St. Jovite, Quebec.
Berger, T., and S. Y. Shen. 1983. The communi-
cation theory of random fields. Paper read at
IEEE International Symposium on Information
Theory, 26-30 September 1983, in St. Jovite,
Quebec.
Berger, T., andZ. Zhang. 1983. Optimum diver-
sity coding. Paper read at Kiefer-Wolfowitz
Memorial Conference, 6-9 July 1983, in Ithaca,
NY.
Brittain, R., P. M. Kintner, M. C. Kelley, J. C.
Siren, and D. L. Carpenter. 1983. Standing
wave patterns in VLF hiss. Journal of Geophys-
ical Research 88( A9):7059-64.
Buot, F. A., and J. Frey. 1983. Effects of veloc-
ity overshoot on performance of GaAs devices,
with design information. Solid State Electronics
26:617-32.
Delchamps, D. F. 1983. Analytic stabilization
and the algebraic Riccati equation. In Proceed-
ings, 22nd IEEE Conference on Decision and
Control, pp. 1396—1401. New York: Institute of
Electrical and Electronics Engineers.

Eastman, L. F. 1983a. Compound semiconduc-
tor materials for high speed devices. Paper read
at National Center for Advanced Materials
Electronic Materials Workshop, 10-12 October
1983, in Berkeley, CA.

. 1983/?. Physical electronics of cooled
operation of very short compound semiconduc-

tor transistors. Invited paper read at Cold Elec-
tronics Conference, 4-5 October 1983, in
Pasadena, CA.
Faricelli, J., and 7. Frey. 1983. PATHFIND-
ER: A CAD tool for analyzing latchup in
CMOS. Paper read at International Conference
on Computer-Aided Design, 13-15 September
1983, in Santa Clara, CA.
Fejer, B. G., M. F. Larsen, and D. T. Farley.
1983. Equatorial disturbance dynamo electric
fields. Geophysical Research Letters 10:537-40.
Hagfors, T., and M. Lethinen. 1983a. Incoher-
ent scatter spectra for anisotropic ion-velocity
distributions and the possible detection of "con-
ies." Paper read at the Atelier de Travail EIS-
CAT, 5-8 September 1983, in Aussois, France.

. 1983/?. Modification of the effective
refractive index in a magnetoionic medium
caused by field-aligned small scale striations.
Paper read at the Atelier de Travail EISCAT,
5-8 September 1983, in Aussois, France.
Hagfors, T., and J. Silen. 1983. Measurement of
electric fields in the ionosphere by incoherent
scatter radar techniques. Advanced Space Re-
search 2(7): 121-29.
Hultqvist, B., and T. Hagfors, eds. 1983. High-
latitude space plasma physics. New York:
Plenum.
Johnson, C. R., Jr., D. A. Lawrence, and J. P.
Lyons, Jr. 1983. A flaw in the reduced-order
behavior of a direct adaptive pole placer. IEEE
Transactions on Automatic Control AC-
28:922-24.
Kintner, P. M., and D. J. Gorney. 1983. A
search for the plasma processes associated with
perpendicular ion heating. Journal of Geophysi-
cal Research 89:937-44.
Kintner, P. M., J. LaBelle, M. C. Kelley, L. J.
Cahill, Jr., T. Moore, and R. Arnoldy. 1983.
Interferometric phase velocity measurements.
Geophysical Research Letters 11:19-22.
Kushner, B., and J. Ballantyne. 1983.
Monolithic waveguide polarization modulator.
In Proceedings, 15th NSF Grantee-User Meet-
ing on Optical Communications Systems, pp.
110-17. Springfield, VA: National Technical
Information Service.
Kushner, B., D. K. Wagner, and J. M. Ballan-
tyne. 1983. A two-dimensional electrooptic
polarization modulator for integrated optics. In
Integrated optics 3. Proceedings, Society of
Photo-Optical Instrumentation Engineers
Technical Symposium, vol. 408, pp. 140-44.
Redondo Beach, CA; SPIE.
Maki, P.A.,S.C. Palmateer, G. W. Wicks, and
L. F. Eastman. 1983. MBE growth conditions
for high quality single quantum wells on thick
AlGaAs. Paper read at 5th Molecular Beam
Epitaxy Workshop, 6-7 October 1983, in At-
lanta, GA.



Nulman, J., J. Faricelli, J. Frey, and J. P.
Krusius. 1983. Fabrication and analysis
of 1/2-micron silicon logic MESFETs. IEEE
Transactions on Electron Devices ED-
30:1395-1401.

Parayanthal, P., C. S. Ro, F. H. Pollak, C. R.
Stanley, G. Wicks, and L. F. Eastman. 1983.
Electroreflectance investigation of (Ga^x
Alx)b47lno53As lattice matched to InP. Applied
Physics Letters 43:109-11.
Sadler, R. A., and L. F. Eastman. 1983. High
speed logic at 300 K with self-aligned
submicrometer-gate GaAs MESFETs. IEEE
Electron Device Letters EDL-4:215-17.
Shealy, J. R., G. W. Wicks, H. Ohno, andL. F.
Eastman. 1983. Influence of substrate tempera-
ture on the growth of Al GaAs/GaAs quantum
well heterostructures by organometallic vapor
phase epitaxy. Japanese Journal of Applied
Physics 22( 10):L639-L641.

Tang, C. L., A. J. Taylor, and D. J. Erskine.
1983. Femtosecond relaxation of hot carriers in
semiconductors. Invited paper read at Gordon
Conference on Nonlinear Optics and Lasers,
August 1983, in Wolfboro, NH.

Von Lehman, A., S. Wojtczuk, D. K. Wagner,
and J. M. Ballantyne. 1983. Studies of high
speed photodetectors in III—V compounds. In
Picosecond optoelectronics. Proceedings,
SPIE-International Society for Optical En-
gineering, vol. 439, ed. G. Mourou, pp. 182-84.

Welch, D. F., G. W. Wicks, andL. F. Eastman.
1983. Optical properties of GalnAs/AlInAs
single quantum wells. Applied Physics Letters
43(8):762-64.

Wicks, G. W., D. Welch, and L. F. Eastman.
1983. Photoluminescence studies of GalnAs/
Alln As quantum wells grown on InP by molecu-
lar beam epitaxy. Paper read at Symposium on
Optical and Opto-electronic Properties of
Semiconductor Multi-Layer Structures, 25-28
July 1983, in London, England.

Xu,Z. Y., V. Kreismanis, andC. L. Tang. 1983a.
Photoluminescence measurements of Zn-doped
GaxAl^xAs grown by metalorganic chemical
vapor deposition. Journal of Applied Physics
54:4536-42.

. 1983b. Photoluminescence of GaAs/
AlGaAs multiple quantum well structure under
high excitations. Applied Physics Letters
43:415-17.

• GEOLOGICAL SCIENCES
Allmendinger, R., J. Sharp, D. Von Tish, L.
Serpa, L. Brown, S. Kaufman, J. Oliver, and R.
B. Smith. 1983. Cenozoic and Mesozoic struc-
ture of the eastern Basin and Range Province,
Utah, from COCORP seismic reflection data.
Geology 11:532-36.

Ando, C.J.,F.A. Cook,J. Oliver, L. Brown, and
S. Kaufman. 1983. Crustal geometry of the
Appalachian orogen from seismic reflection
studies. In Contributions to tectonics and
geophysics of mountain chains. Geological So-
ciety of America Memoir 158, ed. R. D.
Hatcher, Jr., H. Williams, and I. Zeitz, pp.
83-101. Boulder, CO: GSA.

Angevine, C. L., and D. L. Turcotte. 1983.
Porosity reduction by pressure solution: A
theoretical model for quartz arenites. Geological
Society of America Bulletin 94:1129-34.

Bloom, A. L. 1983a. Sea level and coastal
changes. In The Holocene. Late Quaternary
Environments of the United States, vol. 2, ed.
H. E. Wright, Jr., pp. 42-51. Minneapolis, MN:
University of Minnesota Press.

. 1983/?. Sea level and coastal morphology
of the United States through the Late Wisconsin
Glacial Maximum. inThe late Pleistocene. Late
Quaternary Environments of the United States,
vol. 1, ed. S. C. Porter, pp. 215-29. Min-
neapolis, MN: University of Minnesota Press.

Brown, L., S. Kaufman, and J. Oliver. 1983.
COCORP seismic traverse across the Rio
Grande rift. In Seismic expression of structural
styles. AAPG Studies in Geology, no. 15, ed. A.
W. Bally, pp. 2.2.1-1. Tulsa, OK: American
Association of Petroleum Geologists.

Brown, L., C. Ando, S. Klemperer, J. Oliver, S.
Kaufman, B. Czuchra, T. Walsh, and Y.
Isachsen. 1983. Adirondack-Appalachian crus-
tal structure: The COCORP Northeast
traverse. Geology Society of America Bulletin
94:1173-84.

Conrad, W., S. Kay, and/?. Kay. 1983. Magma
mixing in the Aleutian Arc: Evidence from cog-
nate inclusions and composite xenoliths. Jour-
nal of Volcanology and Geothermal Research
18:279-95.

Cook, F., D. Albaugh, L. Brown, S. Kaufman, J.
Oliver, and T. Petersen. 1983. COCORP seismic
reflection profiling of the southern Appala-
chians. AAPG Studies in Geology, no. 14.
Tulsa, OK: American Association of Petroleum
Geologists.

Emerman, S., and D. Turcotte. 1983. Stoke's
problem with melting. International Journal of
Heat and Mass Transfer 26:1625-30.

Fielding, E., M. Barazangi, L. Brown, J. Oliver,
and S. Kaufman. 1983. COCORP seismic re-
flection profiles near the 1983 Coalinga earth-
quake sequence: Deep structures. California
Division of Mines and Geology Special Publica-
tion 66:137-149.

Furnish, M. D., and W. A. Bassett. 1983. Inves-
tigation of the mechanism of the olivine-spinel
transition in fayalite by synchrotron radiation.
Journal of Geophysical Research 88:10,333-41.

Ghalib, H., A/. Barazangi, and£. Isacks. 1983.

Excitation of T phases from shallow and
intermediate-depth earthquakes in the southern
Vanuatu (New Hebrides) arc. Bulletin of the
Seismological Society of America 73:1921-28.

Jordan, T. E. 1983. Structural geometry and
sequence, Bovine Mountain, northwestern
Utah. In Tectonic and stratigraphic studies in
the eastern Great Basin. Geological Society of
America Memoir 157, ed. D. M. Miller, V. R.
Todd, and K. A. Howard, pp. 215-27. Boulder,
CO: GSA.

Jordan, T. E., B. Isacks, V. Ramos, and R.
Allmendinger. 1983. Mountain building in the
central Andes. Episodes 1983(3):20-26.

Karig, D., H. Kagami, et al. 1983. Varied re-
sponses to subduction in Nankai Trough and
Japan Trench forearcs. Nature 304:148-51.

Kay, R. W. 1983. Magmatic processes at sub-
duction zones: Their role in crustal and mantle
development. Invited paper read at 18th General
Assembly, International Union of Geodesy and
Geophysics, 15-27 August 1983, in Hamburg,
Germany.

Kay, S. M. 1983. Metamorphism in the Aleutian
arc: The Finger Bay pluton, Adak, Alaska.
Canadian Mineralogist 21:665-81.

Kay, S. M., L. Johnston, and/?. W. Kay. 1983.
Gabbro xenoliths from the Aleutian arc. Paper
read at annual meeting, Geological Society of
America, 31 October-3 November, in In-
dianapolis, Indiana.

Kay, S. M., and R. W. Kay. 1983. Thermal
history of the deep crust inferred from granulite
xenoliths, Queensland, Australia. American
Journal of Science 283-A: 486-513.
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