






































CORNELL'S ENGINEERING
MINORITY PROGRAMS:

Developing a Needed Resource

Begin early and provide a rich assortment
of special opportunities. These are the keys
to success in minority-education pro-
grams, the Cornell College of Engineering
has found.

Increasing the enrollment—and reten-
tion—of students from underrepresented
minorities is amajor aim of the college, and
also a big challenge. Many talented minor-
ity students have a less than optimal prepa-
ration for entering a demanding program
like Cornell’s, and once on campus, they
often need special kinds of support.

Some years ago, administrators at the
college decided to meet the situation
aggressively with fresh ideas. The result is
a cluster of Engineering Minority Pro-
grams that are now serving as models for
institutions around the country. They in-
volve more than two hundred students on
campus, plus hundreds of potential engi-
neers as young as ninth graders.

The broad purpose, Dean William B.
Streett explained in a recent report to the
faculty, is to “increase the numbers and
retention rates of minorities, not just be-
cause these groups deserve equal opportu-
nity, but because their low representation
in the work force of scientists and engi-

neers is rapidly becoming a major national
problem.”

He pointed out that by the year 2000,
more than 40 percent of the college-age
population in the United States will be
African American and Hispanic. These
groups now make up about 22 percent of
the college-age population, but only 10
percent of engineering undergraduate en-
rollments nationwide. The alarming fact is
that the number of minority matriculants in
engineering is low and dropping.

At Cornell the Engineering Minority
Programs serve students from underrepre-
sented minority groups (African Ameri-
can, Hispanic, and Native American), and
also some Asian and disadvantaged
nonminority students. At the college,
underrepresented minority groups make
up about 10 percent of the total under-
graduate enrollment of about 2,600.

The programs are directed by Assistant
Dean Mary Thompson.

ENGINEERING FOUNDATIONS:
TAKING TIME TO DO IT RIGHT
An innovative program that is receiving
much attention nationally is the Engineer-
ing Foundations Program, which allows

selected minority students to take five
years instread of four to earn a B.S. degree,
and provides an extensive support system.

Students who would be likely to benefit
from the program are identified in the
course of the regular college admission
process, and are offered admission specifi-
cally to the Foundations Program. In gen-
eral, they are students who have done well
in high school, but whose schools have not
provided adequate curricula and prepara-
tion for study at a major university.

The great strength of the program,
Thompson said, is its “holistic approach,
which addresses not only academic prob-
lems, but the extra stress often experienced
by minority students at a predominately
white university.”

Why the extra undergraduate year?
Many Cornell engineering students take
more then eight semesters to complete the
B.S. degree requirements, but records
show that minority students are particu-
larly likely to require additional time.
Some have taken five years to finish, and a
few have taken six. Sometimes this hap-
pens because a student needs to repeat one
or more courses that are offered only in a
sequence. Sometimes, because of poor
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“...bythe year 2000, more than 40 percent

of the college-age population in the United States

will be African American and Hispanic.”

academic performance, a student is sus-
pended for one or more semesters, or is
advised to take a reduced course load.

One of the unfortunate consequences is
that these students often find themselves
enrolled in classes throughout the calendar
year, precluding the possibility of gaining
practical experience in summer employ-
ment. Another effect is that such a
student’s transcript does not look promis-
ing to prospective employers or graduate
schools. These circumstances are discour-
aging, to say the least; many minority stu-
dents abandon engineering rather than ex-
perience them.

One way the Engineering Foundations
Program counteracts these problems is by
allowing three years instead of the normal
two for the first half of the engineering
curriculum (see the table). The Common
Curriculum, as this part of the undergradu-
ate program is called, consists of basic
courses designed to develop skills in math,
science, computing, and writing, as prepa-
ration for upperclass work in a chosen
engineering field. The modifications intro-
duced by the Foundations Program do not
reduce or change degree requirements.
What the program does is allow room in a

student’s schedule for supplementary aca-
demic work and for special services and
opportunities.

Particular attention is given to course
work in the essential areas of mathematics,
physics, and computing:

@ To help ensure a solid basis in mathe-

matics that will enable the students to
handle the regular math sequence, a special
year-long Engineering Science course has
been developed by faculty members in
engineering and mathematics. The con-
cepts of precalculus, calculus, computer
science, and physics are emphasized.

THE ENGINEERING FOUNDATIONS PROGRAM
Courses that differ from those in the normal two-year curriculum are shown in boldface. The
amount of academic credit is in parentheses. All courses carry credit that appears on the
student’s transcript, but only those in the normal curriculum give credit toward the degree.

Fall Spring

Year1 Freshman Seminar (3) Freshman Seminar (3)
Introduction to Engineering (3) Humanities course (3)

Computer Science 101 (4) Computer Science 100 (4)
Engineering Science 141 (3) Engineering Science 142 (3)
Enrichment Seminar (1) Enrichment Seminar (1)

Year2 Mathematics 191 (4) Mathematics 192 (4)
Humanities/Social Sciences elective (3)  Engineering distribution course (3)
Chemistry 211 (4) Humanities/Social Sciences elective (3)
First half of Physics 112 (2) Second half of Physics 112 (2)
Enrichment Maintenance (1) Enrichment Maintenance (1)

Year3 Mathematics 293 (4) Mathematics 294 (4)

Physics 213 (4) Physics 214 (4)

Engineering distribution course (3) Engineering distribution course (3)
Elective (3) Elective (3)

Elective (3)
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AVARIETY OF ACADEMIC SUPPORT
SERVICES AND PROGRAMS

Special programs for minority students
begin well before the freshman year.

A program for high school students is
Minority Introduction to Engineering
(MITE), which brings them to campus for
a week during the summer between their
junior and senior years. The idea is to
acquaint them with the various engineering
disciplines and the special options avail-
able at Cornell. The visitors attend classes
and talks by faculty members, administra-
tors, and representatives from industry.
And, perhaps most importantly, they meet
Cornell engineering students.

Once they have been offered admission
to the College of Engineering, students
from underrepresented minority groups
are invited for a three-day campus visit.
This is an important event, for a campus
visit is often a deciding factor in the choice
of a college. The prospective Cornellians
live with and meet students, attend engi-
neering classes and demonstrations, and
participate in discussions about financial
aid, minority affairs, Cornell’s Learning
Skills Center, and dormitory life.

The summer before the freshman year,
the university conducts a session designed
to give early guidance, build confidence,
and increase the likelihood of academic
success. About one hundred fifty students,
including about twenty-five in engineer-
ing, participate each summer.

Throughout the underclass years, the
students can take advantage of one-on-one
and small-group tutoring that is offered in
the subject matter of most of the engineer-
ing courses. In addition, peer counseling of
a more general nature is offered by upper-
classmen in formal and informal group
meetings. The counselors share experi-
ences and insights, helping the younger

students assume control of their educa-
tional progress. To supplement and enlarge
the scope of available counseling, a pro-
gram in which alumni and interested pro-
fessionals in industry act as mentors to
students is being developed.

And then, of course, there is the Engi-
neering Minority Programs Office, with a
staff always ready to provide counseling.
The office is generally full of students, who
seem to regard it as a focal spot on campus.

HELPING MINORITY STUDENTS
DEVELOP CAREERS

Close associations with industry enrich the
college experience and help the students
prepare for professional work.

One way in which corporate representa-
tives and minority students come together
is through a program of seminars in which
company people lead discussions on sub-
jects ranging from technical specialties to
job interviews and issues of sexism and
racism in the corporate culture.

An annual event is the Engineering
Minority Career Fair, at which industrial
representatives provide information about
their organizations. The fair gives the stu-
dents and the corporate representatives
opportunities to discuss job and career
possibilities. A highlight is a banquet at
which the participating corporations pres-
ent awards to African American, Hispanic,
and Native American students who have
made especially good academic progress.

A program that has been in place for
many years and is still going strong is
Project VIEW, which enables minority
engineering freshmen, sophomores, and
juniors to visit corporate sites for three to
five days during winter intersession. The
students get a first-hand view of engineer-
ing work and meet practitioners, and the
experience helps them choose a specialty

field and course of study. Sometimes
opportunities for Engineering Cooperative
Program assignments or industrial intern-
ships develop from contacts established
through Project VIEW.

The Engineering Minority Programs
Office is hoping to arrange corporate
internships for students at all class levels.
Hands-on experience, even if it is brief, is
effective both in acquainting students with
the realities of industrial employment and
stimulating academic achievement. Some-
times the association develops into perma-
nent employment after graduation.

Corporate involvement is a valuable
asset in all the Engineering Minority Pro-
grams, Thompson pointed out. This takes
the form of financial support through
scholarships, awards, and program fund-
ing, and also direct participation in the
programs themselves. Recently, for ex-
ample, IBM arranged to have a staff
member with experience in engineering,
education, and program development
spend two years on campus working
directly with the college staff. Such coop-
eration not only benefits the students, but
also enhances affirmative-action pro-
grams in industry, Thompson remarked.

A significant program for students with
the ability and desire to undertake graduate
study is offered by GEM—the National
Consortium for Graduate Degrees for Mi-
norities in Engineering. The consortium,
made up of some fifty universities, includ-
ing Comnell, and fifty companies, awards
fellowships covering tuition, fees, and a
stipend for study at any university that is a
consortium member and has offered ad-
mission to the particular candidate. A
summer internship at one of the sponsoring
companies precedes the beginning of
graduate study. Currently, six GEM

(continued on page 18)
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gram for underrepresented minority stu-
dents that was pioneered in the College of
Engineering (as MYSEAT—Minority
Youth and Students Exploring Avenues in
Technology) and has expanded to include
students interested in other Cornell col-
leges and fields of study.

Initially, the approach is to encourage
appropriate pre-college studies and partici-
pation in science projects and competi-
tions. Enrollment begins in the ninth grade,
upon recommendation of teachers and
counselors, and continues through the
summer after high school graduation.
Motivation includes a lay-away scholar-
ship plan for students who eventually come
to Cornell: cash awards are made for high
grades in math, science, and English.

The students attend a two-week session
on campus each summer for three years,
taking courses in English, mathematics,
and science, and participating in cultural-
awareness and enrichment activities. They
also receive counseling in such areas as
choosing a college and a career. Faculty
members and professional people describe
the kinds of work done in the fields of
mathematics, chemistry, physics, engi-
neering, psychology, and health care, and
how high school students can begin prepar-
ing for science-related careers. Other
features of the summer program are tours
of laboratories and special facilities at
Cornell and site visits to nearby industries.
The students are especially enthusiastic
about participation in a team science proj-
ect carried out during the session.

During this period, the students are also
evaluated for engineering aptitude, includ-
ing their abilities and aptitudes in reading,
writing, problem-solving, and the use of
representations such as equations and
graphs. Noncognitive factors that aren’t
assessed in predictive tests such as SATs

are also evaluated by means of a specially
developed questionnaire. Qualities that are
looked for include self-confidence, realis-
tic self-appraisal, an understanding of
racism and how to deal with it, and the
ability and willingness to work toward
long-term goals. Other factors that have
been found to contribute to academic and
career success, and are looked for among
the Young Scholars, are the availability of
a strong support person, leadership experi-
ence, and a record of community service.

As a followup to the summer session,
the students return to Cornell one Saturday
a month during the academic year. In the
spring the program sponsors a fair at which
the students present projects they have
worked on during the year.

Parents are involved through discussion
meetings on ways in which they can en-
courage their children to pursue higher
education, and on practical matters such as
application procedures and financial aid.

The program is partially funded by the
Pew Foundation with matching grants
from corporations. It relies on industrial
support not only financially, but through
direct participation: company representa-
tives serve as speakers for on-campus ses-
sions, as hosts at site visits, and as mentors
to individual students. These corporate
partners in the Young Scholars Program
include Comning Incorporated, Eastman
Kodak, General Electric, IBM, and Xerox.

The first group of Young Scholars—
twenty-two students from selected schools
in the upstate New York communities of
Ithaca, Syracuse, Binghamton, Rochester,
and Elmira—were selected and enrolled in
the summer of 1988. Last summer, with the
addition of a new group of ninth graders,
and the expansion to a university program,
the enrollment grew to forty-five. Also, the
program was extended to involve ten

teachers from the same high schools, who
taught the courses in conjunction with
Cornell faculty consultants and graduate
teaching assistants. These teachers, the
parents of the students, and industry
mentors were invited to join the groupon a
Saturday. This summer a full complement
of about sixty students is anticipated.

Although this program involves a rela-
tively small group of students, Dean Streett
remarked, it is significant as a model. Its
effectiveness, he noted, owes much to the
partnership of the university, the public
schools, private industry, and a private
foundation. “This effort to develop a
pipeline of competitive minority-group
scholars for tomorrow’s colleges and
professional positions is one of the most
important activities the college is now
engaged in,” he said.

This assessment extends to all the Engi-
neering Minority Programs at Cornell. As
Streett put'it, their “depth, strategy, and
long-range view represent a viable attempt
to help solve one of the nation’s most
critical problems: the impending shortage
of scientists and engineers accompanied by
an underdevelopment of talent among

minority groups.”—GMcC
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SKILL WITH WORDS:

A New Emphasis in the Education
of Cornell Engineers

by Penny Beebe

In today’s complex technological world,
engineers must have not only technical
competence, but skill in writing and speak-
ing. AtCornell the engineering college isin
the third year of a program that is working
to strengthen our undergraduates’ writing
and oral-presentation skills.

The Engineering Communications Pro-
gram began in 1987 with an effort to help a
few interested engineering faculty mem-
bers build writing into their courses. Under
the leadership of Steven Youra, the direc-
tor, the program has steadily expanded in
both size and scope: three additional
experienced teachers of writing—Susan
Hubbard, David Adams, and I—are now
on the faculty, and besides continuing our
work with engineering courses, we offer a
course of our own, Engineering Communi-
cations (Engineering 350).

THE COLLEGE’S FIRST COURSE IN

ENGINEERING COMMUNICATIONS

The students in Engineering 350 bring to
class a wealth of technical information, and
whether or not they happen to be adept with
language, they are bright, generally talka-
tive, and quick to draw on their training.
Assignments—devised by each instructor

for his or her sections—are designed to
take advantage of what the students know
as proto-engineers as well as to give them
experience as writers and speakers.

For instance, Adams asks his students to
identify and analyze a procedural, organ-
izational, or mechanical problem and to
write a recommendation report proposing
a solution. The organization and content of
the report depend largely on whether the
intended readers are staff engineers,
managers, or upper-level administrators.
The term project in his classes is a long
document such as an instruction manual, a
report of original research, or an expansion
of the earlier recommendation report, and
it culminates in an oral presentation.

Hubbard asks her students to review an
actual—and chaotic—progress report
written by an engineer at a radar installa-
tion and to submit written guidelines for re-
vising the wayward document. She also
asks them to analyze the graphic and tex-
tual elements of a brochure used by an en-
gineering consulting firm; the resulting
suggestions for improvement are sent to
the firm, whose engineers return the favor
by commenting on the students’ ideas.

Youra’s summer-session class is of-

fered primarily for students who will be
working at co-op jobs during the fall term.
For one of his assignments, teams of stu-
dents design and build a mechanism (the
only requirement is that it have at least one
moving part), using a kit of components—
Tinkertoys and rubber bands. Among ob-
jects that have achieved brief fame are a
high-tech weather vane, a toy car, and a
gourmet food chopper. Once the designs
are complete, each team writes assembly
instructions that are then tested by another
team. Finally, each team revises its instruc-
tions, prepares a user’s manual (with
graphics), and gives a marketing presenta-
tion of its product.

One of the assignments in my classes re-
quires each student to define a technical
concept in three ways: for professionals in
the field to which it applies, for engineers
with different specializations, and for non-
engineers who must comprehend the
concept’s fundamental principles. Another
assignment presents an actual case in
which engineers at three levels in a com-
pany have violated, to different degrees,
the code of ethics of the Accreditation
Board for Engineering and Technology
(ABET); the students analyze the situation
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“... by the end of the
semester, the students see
themselves as seasoned

writers, weary yet wise.”

subject matter, and the continual interac-
tion of everyone in the classroom. Students
learn to write in a range of formats, for
different purposes, and for different audi-
ences. They discuss each other’s papers
and presentations. They grow increasingly
comfortable speaking to a group. And they
think of themselves as engineers and com-
municators, working hard (as they fre-
quently point out) to blend the seemingly
unrelated intricacies of two domains.

The students have different attitudes
about Engineering 350 depending partly
on where they are in the semester. The
workload 1s sizeable: the students write
from eleven to fourteen assignments,
roughly a paper a week; they analyze the
design of visuals and produce their own,
often on a computer; and they give two or
three oral presentations. Moreover, the em-
phasis is on the most difficult component
of the course—writing. I have found that
initial enthusiasm (or tentativeness, as the
case may be) gives way after a few weeks
to a sober recognition that words are slip-

pery things governable less by “rules” than
by the writer’s determined scrutiny. Near
the middle of the semester, itis inescapably
clear that good, efficient writing is the
result of time spent working for it and that
efficiency is acomplicated goal. But by the
end of the term, the students see themselves
as seasoned writers, weary yet wise. They
have labored all semester to think clearly
and to use words accurately, and now they
have produced a complicated text, created
appropriate graphics for it, and assembled
these materials for an oral presentation.
Engineering students do love technical in-
formation, and just as the feasibility reports
challenge their ability as writers, the pres-
entations give them a chance to publicly
demonstrate what they have learned about
their topics.

End-of-the-semester evaluations have
been very positive, despite occasional
grumbling that the course should carry
four, rather than three, credits. The most
frequent comments by the students are that
the course has trained them to write effi-
ciently; that their grades for writing in other
courses have improved; that because the
class was small (seventeen people), it pro-
vided a rare opportunity for students in
different disciplines to work with and learn
from each other; and that they would rec-
ommend the course to others.

COMMUNICATIONS AS PART

OF ENGINEERING COURSE WORK
Every semester, each communications
instructor works with at least one engineer-
ing course. When the arrangement has
worked well, it often has been continued in
subsequent terms.

The program has been affiliated with a
wide range of technical courses; examples
are Chemical Engineering Laboratory
(Chemical Engineering 432), Structural

Behavior (Civil and Environmental Engi-
neering 371), Electrical Laboratory I—
better known as Superlab (Electrical Engi-
neering 315), Mechanical Engineering
Laboratory (Mechanical and Aerospace
Engineering 427), and Computerized-
Instrumentation Design (Applied and
Engineering Physics 264).

For Computerized-Instrumentation
Design, for example, Adams worked first
with Frank Wise and then with Donald
Bilderback, a staff scientist at the Cornell
High Energy Synchrotron Source, who
taught the course this spring. Adams and
Bilderback designed the writing assign-
ments, and Adams discussed them with the
class both before they were due and after
they had been returned. Adams also met
regularly with Bilderback and the teaching
assistants—who did the actual grading—
to discuss grading criteria and techniques.

Mixed among all the purely technical
courses in the college are courses that are
concerned with nontechnical aspects of
engineering, and we have worked with a
number of these. For example, when
Ronald Kline of the electrical engineering
faculty decided to substitute short papers
for the quizzes and exams he had previ-
ously required in his course Technology in
Western Society (Engineering 250), he and
I derived writing assignments from the
course readings and lectures. I attended
class throughout the semester, and Kline
and I each led regularly scheduled discus-
sion sessions with half of the class.

Hubbard and Y oura worked this past se-
mester with Cultural Diversity in the Engi-
neering Workplace (Engineering 355),
which is coordinated by Edwin Gordon,
the director of the engineering advising
office. The course addresses the changing
demographics of the profession, in which
cultural diversity (and the number of
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CO-OP: A VINTAGE PROGRAM
FOR TOMORROW'S ENGINEERS

by Linda Van Ness

Like a fine wine, Cornell’s Engineering
Cooperative Program has gotten better
with age. The idea of a special program in
which students can combine on-the-job ex-
perience with classroom study has been
around for a long time; the first co-op pro-
gram in the United States began in 1906.
Today some 200,000 students from more
than a thousand schools across the nation
participate in cooperative education each
year. At Comell, over one-fourth of the
engineering undergraduates become co-op
students.

The co-op idea has grown and pros-
pered because the rationale behind it re-
mains valid. When Everett Strong started
Cornell’s program in 1946, he said, “The
Planis a concept of education which recog-
nizes that an engineer cannot be made ona
college campus alone; that eventually he
must function in the actual environment of
industry; and that he can direct his study
efforts in school to better advantage when
he understands that environment through
his own experience in it.” Today we would
say “he or she”, but no other changes are
needed. The job market is different than it
was in 1946, but co-op experience is still
one of the best ways to prepare to enter it.

HIGH EXPECTATIONS

FOR TODAY’S ENGINEERS

Over the years, the complexity of technol-
ogy has increased dramatically, and manu-
facturing has become more automated. As
a consequence, the fields in which engi-
neers can choose to specialize are more
numerous and the things they are called
upon to do are more diverse. Today’s engi-
neers must have top-notch technical skills,
keep up with computer innovations, and be
aware of the latest advances in manufactur-
ing methods.

The context of engineering has ex-
panded too. As Japan, Korea, and newly in-
dustrialized countries such as Brazil enter
the marketplace, the United States and
Europe are losing their monopoly on the
production of manufactured goods. This
means that engineers are not only expected
to contribute to the competitiveness of the
company they work for, but also to the
competitiveness of their nation in a world
economy.

At the same time, corporations have
grown larger and many have opened
branches in several different countries.
Engineers who work for multinational
corporations must be alert to the needs of

an international market and the problems
of a multicultural workplace. They should
have good interpersonal skills, know how
to communicate well, and be aware of
current management techniques.

The need for better-prepared engineers
is exacerbated by adecline in the number of
young people choosing engineering as a
profession. The number of bachelor’s de-
grees awarded in engineering dropped
from a national high of 78,000 in 1986 to
69,000 in 1989. Unless this trend is re-
versed, a serious shortage of engineers is
predicted by the year 2000.

CO-OP’S CONTRIBUTION

TO ENGINEERING EDUCATION

How can Cornell and its Engineering
Cooperative Program help to provide more
engineers who are well prepared for pro-
fessional practice?

The engineering undergraduate cur-
riculum ensures technical competence, and
initiatives such as the Engineering Com-
munications Program (see page 20) and a
new course on cultural diversity in the
workplace (pages 22-23) are making the
curriculum more relevant to today’s needs.
In addition, undergraduates can acquire
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“...when it comes
to exposure to

the ‘real world’,
the co-op program

does it best.”

some familiarity with how engineering is
actually practiced through various pro-
grams offered by or through the college or
university. Some of these programs
arrange for short stays at industrial sites or
provide summer job opportunities.
Through academic or extracurricular ac-
tivities, students can attend seminars with
people from industry and have opportuni-
ties to participate in “hands-on” projects
that involve professional engineers. But
when it comes to exposure to the “real
world”, the co-op program does it best. A
co-op student spends a full semester in a
paid job in industry, plus one or two sum-
mers with the same company.

Vigorous recruitment among minorities
and women will help to alleviate the short-
age of engineers. Minority groups are
growing as a percentage of the overall
population, and by the year 2000 40 per-
cent of the college-age population will be
African American or Hispanic American.
Also, women are entering the labor force in
increasing numbers, and more opportuni-
ties are opening up for women in engineer-
ing. AtCornell the engineering college has
an active program to recruit and retain mi-
norities (see page 12), and efforts are made
to interest more women in becoming stu-
dents. But the co-op program also has arole
here. The real-world aspect of cooperative
education can help attract engineers from
the underrepresented groups, and facilitate
their entry into the profession.

One effective way of interesting high
school students in engineering at Cornell is
to bring them in contact with co-op partici-
pants. Co-ops are highly effective expo-
nents of the career opportunities that can be
found in engineering; they are enthusiastic
about what they are doing and constantly
talk about their experiences. When they
speak to groups of high school students at

events sponsored by alumni, they make a
big impression.

In recognition of the internationaliza-
tion of industry, the co-op program has
recently begun placing a few students
overseas. In a spirit appropriate to a pro-
gram dedicated to cooperation, students
are learning to work with foreign industries
rather than against them. In recent years
two students worked in Japan, two in Vene-
zuela, and one in Germany. The Japanese
company, Nissan, wants to increase its
interaction with American universities and
students, and the co-op program is re-
sponding by placing two more students
with Nissan this fall.

BIG BENEFITS FOR
PARTICIPATING COMPANIES
In the context of rapidly changing technol-
ogy, the advantages of the co-op program
for employers are greater than ever. Indus-
try is constantly having to find people with
new skills or to retrain current employees,
and the cost of both recruiting and retrain-
ing is considerable. Making a place for co-
op students is a proven, cost-effective way
to recruit candidates with up-to-date skills
for permanent employment. Companies
know that participating in the co-op pro-
gram is a way to get a head start in recruit-
ing the best college graduates. They are
also aware that co-op students who are sub-
sequently hired as regular employees be-
come productive sooner than other new
employees because they require less train-
ing, and are more likely to stay with the
company.

Participation in the co-op program has
a further advantage for many companies:
it opens a channel of communication
between them and the university. Opportu-
nities for serious discussion about engi-
neering education occur when industrial
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FACULTY

PUBLICATIONS

Current research activities at the Cornell University
College of Engineering are represented by the
following publications and conference papers that
appeared or were presented during the three-month
period October through December 1989. (Earlier
entries omitted from previous Quarterly listings are
included here with the year of publication in paren-
theses.) The names of Cornell personnel are in italics.

m AGRICULTURAL AND
BIOLOGICAL ENGINEERING

Albright, L. D. 1989. Slotted inlet baffle control based
on inset momentum numbers. Transactions of the
ASAE 32(5):1764-68.

Datta, A. K. 1989. Interactive graphics-based soft-
ware for introducing heat transfer and on-line control
as applied to food thermal processing. Paper read at
Winter Meeting, American Society of Agricultural En-
gineers, 12-17 December 1989, in New Orleans, LA.

McGechan, M. B.,and R. E. Pizr. 1989, The rewetting
of partially dried grass swaths by rain. I1. Exploratory
experiments into absorption and drying. Journal of
Agricultural Engineering Research 45:69-76.

Mercurio, J. F., W. W. Gunkel, J. A. Throop, A. T.
Sobel, and D. W. Norman. 1989. Vision-guided
block-type robotic grapevine pruner. Paper read at
Winter Meeting, American Society of Agricultural
Engineers, 12-17 December 1989, in New Orleans,
LA.

Pitt, R.E., and M. B. McGechan. 1989. The rewetting
of partially dried grass swaths by rain. I. Lumped and
distributed models of moisture fluctuation. Journal of
Agricultural Engineering Research 45:55-67.

Pivetz,B.,and T. S.Steenhuis. 1989, Pesticide, nitrate,
and tracer loss in agricultural tile lines and to ground
water under conventional and conservation tillage.
Paper read at Winter Meeting, American Society of

Agricultural Engineers, 12-17 December 1989, in
New Orleans, LA.

Rehkugler,G. E. 1989. A not-so-well known aspect of
bioengineering. Interface: A Newsletter for Cornell
Engineering Students November: 6.

Selker,J.S.,T.S. Steenhuis,andJ. Y. Parlange. 1989.
Preferential flow in homogeneous sandy soils without
layering. Paper read at Winter Meeting, American
Society of Agricultural Engineers, 12-17 December
1989, in New Orleans, LA.

s APPLIED AND
ENGINEERING PHYSICS
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