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Cranch Accepts WPI Presidency After More


Than Five Years as Engineering Dean Here


Edmund T. Cranch, sixth dean of the
College of Engineering here and a Cor-
nellian since his undergraduate years,
will become the twelfth president of
Worcester Polytechnic Institute this
summer.


Cranch's thirty-four year association
with Cornell began in 1943 when he
entered the Navy V-12 program after
completing two years at the Newark
College of Engineering. He was gradu-
ated with a baccalaureate degree in me-
chanical engineering in 1945, received
the Ph.D. in mechanics, mathematics,
and physics in 1951, and then joined
the faculty as an assistant professor of
mechanics and materials. By 1956 he
was a full professor and head of that de-
partment. In 1962 he became a profes-
sor in the Department of Theoretical
and Applied Mechanics and served as
chairman of that group from 1966 to
1968. Since 1967 he has served in the
College administration, first as associate
dean for graduate study and research
and then, since 1972, as dean.


In the Cornell engineering deanship,
Cranch succeeded Andrew Schultz, Jr.,


41 who returned to teaching>as professor of


operations research and industrial en-
gineering after nine years (1963-72)
as dean. Others who preceded him as
dean of the College were Dexter S. Kim-
ball (1921-36), Herman Diederichs
(1936-37), S. C. Hollister (1937-
59), and Dale R. Corson (1959-63).


At WPI, in Worcester, Massachu-
setts, Cranch will head a science and
engineering institution that was estab-
lished the same year as Cornell Univer-
sity, in 1865, and is about the size of
the Cornell College of Engineering.


In addition to his engineering teach-
ing and administrative service at Cor-
nell, Cranch has participated in
educational and policy-making activities
at the University level. In 1970 he was
elected to a five-year term as a faculty
member of the Board of Trustees, and
for four years served on the board's
executive committee. In the early 1970's
he was chairman of the President's Spe-
cial Committee on Long-Range Finan-
cial Planning. He has worked also in
the area of minority affairs: he served
on a 1968 presidential commission on
racial disturbances and in the period
1974-76 he was chairman of the
University's Committee on Special Edu-
cational Projects (COSEP). Other Uni-
versity groups with which he has worked
have been concerned with the ROTC
program and the residential environ-
ment at Cornell. Last year he was ap-
pointed Cornell representative to the
Ivy Policy Committee, an advisory
group to the Council of Ivy Group
Presidents.


Cranch has contributed to the devel-
opment of academic and research pro-
grams in a number of areas. He has







been a member of the faculties in en-
gineering physics and mechanical en-
gineering, as well as materials and
mechanics. As dean, he has helped or-
ganize and advance programs in many
areas of research and instruction. He
has served on the executive committees
of the Materials Science Center, the
Center for Applied Mathematics, the
Center for Water Resources and Marine
Sciences, and the Center for Environ-
mental Research. He was a member of
the Geological Sciences Evaluation
Committee prior to the reorganization
of that department in the early 1970's.
He was the principal instigator of a
project proposal on "Environmental
Quality and Societal Needs" that re-
sulted in a quarter-million-dollar grant
to Cornell from the NSF, and he has
served as director of the Program on
Policies for Science and Technology in
Developing Nations, a program that re-
ceived funding of three-quarters of a
million dollars from AID.


Cranch's activities during his years at
Cornell have included scientific research
as well as educational development and
administration. His research interests


include the dynamics of shells and wave
propagation in solids, and he has pub-
lished a number of papers on these
subjects. He spent sabbatic leaves con-
ducting research at Stanford University
as an NSF faculty fellow, and at the
Swiss Federal Institute of Technology
in Zurich as a senior postdoctoral fel-
low. He is an author of a text on en-
gineering mathematics and has served
as a reviewer for two professional
journals in the field of applied me-
chanics.


He has also maintained affiliations
with industrial organizations throughout
his career. He spent a year at the Bell
Telephone Laboratories after complet-
ing his Navy service, and since his ap-
pointment to the Cornell faculty has
served as a consultant to a number of
industrial firms, including Lincoln Lab-
oratory, the Cornell Aeronautical Lab-
oratory, General Electric, Bausch &
Lomb, IBM, Ohaus Scale, and the Elec-
tromechanical Corporation. He is a
member of the boards of directors of a
number of industrial, educational, and
business organizations.


Cranch has participated also in na-
tional professional activities. He has
served on the National Academy of En-
gineering Panel on the Role of U.S.
Engineering Schools in Development
Assistance, as a member of the Task
Force on Organization Study of the
American Society for Engineering Edu-
cation, and of the New York State
Rural Development Advisory Council.
He is a fellow of the American Society
of Mechanical Engineers and a member
of several other professional societies,
as well as the honoraries Tau Beta Pi
and Sigma Xi.


He is married to the former Virginia
Harrison and has three grown children.


An alumnus of Worcester Polytech-
nic Institute who has been a close
Cornell associate of Edmund T. Cranch
throughout his years as engineering
dean reflects on Cranch's appointment
to the WPI presidency. Donald F.
Berth, now director of engineering de-
velopment for the College of Engineer-
ing at Cornell, has been at the College
since 1962. He holds the B.Ch.E. and
M.Ch.E. degrees from WPI.


• Thirty-four years at Cornell. For an
undergraduate from New Jersey, the
move to the University here was hardly
what he had anticipated. It was the
Navy that sent Ed Cranch to Cornell
for the wartime V-12 program, and for
the beginning of what turned out to be
a remarkable and possibly unique career
at the College of Engineering. It is a
thorough Cornellian that Worcester
Polytechnic Institute has chosen for its
new president.


For those of us at the College and
the University, this is a time for reflec-
tion on what Ed Cranch has done for
us. I would like to participate in this
reflection, for my association with him
has extended throughout his years first
as associate dean and later as dean. Any
individual's assessment is bound to be
incomplete, for no one man sees the
total person or is aware of the full
chronicle of events in the course of a
career. Thus, what follows are impres-
sions formed over the years of my as-
sociation with him.


When Ed Cranch became dean of
engineering, he brought to a tough job
the qualities of an unassuming manner,
openness, attentiveness, and kindness.
It is truly remarkable that after almost
six years as dean, those qualities remain 42







Looking back with Edmund T. Cranch.
1. Here he is as a high school baseball
player. 2. As Cornell mechanical engi-
neering undergraduates, Ed and his
roommate Robert L. Dwight (now at
Westinghouse in Baltimore) built this
"Dwightmobile." 3. Ed completed college
in the Navy V-12 program. 4. His gradu-
ate and early faculty research involved
work on stresses in pressure vessels. (Be-
fore this testing, Ed had climbed inside to
attach strain gauges while safety patrol
officers stood by.) 5 and 6. Later he served
as chairman of the Department of Theo-
retical and Applied Mechanics, as asso-
ciate dean, and then as dean.
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intact. He makes people feel significant;
colleagues, University administrators,
alumni, secretaries—all seem to appre-
ciate his personal qualities as well as his
professional ones. It is rare to encounter
a man cast in a leadership role who
seems so at peace with himself and, by
extension, with others.


Of course, openness and accessibility
can be a liability. Ed's willingness to
share his time with others has never
been measured in the manner of an
efficiency expert. He is not a man to be
rushed by anyone: I have sometimes
"needled" him by claiming he tells time
with a calendar rather than with a clock.
As dean he showed an uncanny skill in
privately ranking priorities and giving
his reflective and measured attention
to the most important things first,
sometimes to the dismay of those who
presented low-priority questions or
problems. He has an underlying cour-
age and toughness. His decision-making
has been thorough, rational, resolute.
Still, he respects the opinions of others;
as dean he rarely formulated key deci-
sions without seeking advice.


When Ed became dean in December,
1972, the College was in good shape.
Its research program was flourishing,
the students' educational options were
broad, and the quality of the under-
graduates was high. What the College
needed were: more senior faculty mem-
bers of national stature; selective im-
provement of the graduate program,
particularly in areas of great national
significance; better financing of the
Master of Engineering degree program;
and a greater synergism between de-
partments that could lead to new direc-
tions in both research and instruction.
(This latter idea, incidentally, is a fa-
vorite one at Cornell: the diversity of
resources offers great possibilities for
innovation, though too often the sur-
face is hardly scratched.) The challenge
was that all of this had to be undertaken
in a new era of fiscal constraint. Ed had
to say no more often than his predeces-
sors had had to, and not infrequently to
ideas of merit. His criterion seemed
always to be the long-range educational
benefit—how to best prepare Cornell
engineering students at all levels to as-
sume professional leadership. One of
his favorite comments was that in any
university, "the pure (as applied to
teaching, research, service) drives out
the applied," and he worked hard to
keep his College a center for engineer-
ing and applied science.


One of Ed's chief contributions to
the College was to bring fresh leader-
ship to several of the departments and
schools. With his help and support,
both recognized and good younger peo-
ple (often from within the University)
were selected for departmental leader-
ship. With the infusion of funds and
new faculty appointments, Ed helped


put a modern geological sciences de-
partment on its feet, and he helped add
new vigor to the faculty and programs,
especially in chemical, electrical, and en-
vironmental engineering, and materials
science and engineering. In addition
to these efforts for specific depart-
ments and schools, there was a project
of special importance to him: a strength-
ening of the overall Master of Engi-
neering program. Like his predecessor,
Ed believed that the professional thrust
of this program not only benefitted the
students, but also served the long-range
interests of the College. Cornell engi-
neering has had a long-standing reputa-
tion for the excellence of its professional
preparation of graduates, but this is an
aspect of the educational program that
requires sustenance from "on top," es-
pecially with a faculty largely character-
ized by vigorous research interests and
efforts. Not the least of Ed's contribu-
tions to the M.Eng. program was in the
area of finance; he worked hard to ob-
tain funding for this, as well as for
other programs and facilities, and he
was very effective.


Many people at Cornell probably
know Ed Cranch mainly as the author
of the "Report of the Advisory Com-
mittee on Financial Planning" (known
as the Cranch Report), which was writ-
ten just before he became dean. Or they
will remember him as chairman of the
University's Committee on Special Ed-
ucational Projects, which had to cope
with problems connected with Cornell's
program for the education of minority
students. In both these areas, the
issues were complex, difficult, and
controversial, and seemed to be "no
win" situations for these committees and
especially for their chairman. Ed Cranch 44







Gallagher
accepted these assignments, and others
as well, out of a well-rooted loyalty and
affection for Cornell. Those who knew
him were not surprised by his calmness
in the storms, coupled with a strong
adherence to his convictions.


By nature a private rather than a
public man, Ed Cranch enjoys working
in a one-on-one mode. Those who come
in direct contact with him are generally
impressed not only by his manner, but
by his memory for people, facts, events
—everything. It is perhaps evidence of
his attentiveness and care. And, of
course, some people at Cornell have
come to know Ed Cranch more person-
ally. They know, for example, about
his regard for hockey that began in his
student days and still keeps him on the
ice as a skater as well as in the stands
as a fan. Perhaps encouraged by his
wife, Virginia (a Russell Sage graduate
and former nurse), he maintains a sur-
prisingly vigorous conditioning pro-
gram; even during this winter's heavy
snows, the Cranches were out there
regularly shoveling their driveway. Ac-
quaintances also know about Ed's re-
gard for things old: he is an avid
collector of antique furniture and Ori-
ental rugs; and until the equilibrium
between rust and metal shifted toward
almost pure rust recently, he could be
seen riding around in a late-1950's car.


Cornell is fortunate to have "landed"
that young seaman so many years ago.
His substance, style, and service will
leave a lasting imprint here. Now WPI
has chosen wisely. I am confident that
Ed and Virginia Cranch will make an
enduring contribution to my alma
mater.—DFB


45


Gallagher Named


Dean at Arizona
Richard H. Gallagher, professor and
chairman of the Department of Struc-
tural Engineering, has accepted the
deanship of the College of Engineering
at the University of Arizona, effective
in July. At Arizona he will head a
college with five departments and about
sixteen hundred undergraduate and
more than three hundred graduate
students.


He brings to his new position a
background of experience not only in
university teaching, research, and ad-
ministration, but also in professional
engineering. Before joining the Cornell
faculty in 1967, he worked for seven-
teen years as a structural engineer,
twelve of them with the Bell Aerosys-
tems Company. He was employed also
by the Civil Aeronautics Administra-
tion and Texaco, Inc., and has been a
consultant to Bell, IBM, Ford, and
Union Carbide. He is a licensed engi-
neer in New York State.


Gallagher has written many papers


and books on finite element analysis,
his specialty field. Finite Element Anal-
ysis Fundamentals, a text published
by Prentice Hall in 1975, has been
translated into Japanese, German, and
French. Matrix Structural Analysis,
with Gallagher and his Cornell col-
league William McGuire as coauthors,
will be published in the near future by
John Wiley. In addition, Gallagher has
served as coeditor of the International
Journal for Numerical Methods in En-
gineering.


In 1973-74 he spent a leave as a
Fulbright fellow in Australia and as a
visiting professor at the University of
Tokyo and the University of Wales.
His professional activities at the inter-
national level also include organizing
and chairing symposia on the use of
computers in structural design and
analysis.


He holds baccalaureate and master's
degrees in civil engineering from New
York University, and the Ph.D. in struc-
tural engineering from the State Univer-
sity of New York at Buffalo. He is a
member of a number of professional
societies in civil, structural, and aero-
nautical engineering.
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Edmund T. Cranch
Dean,1972-1978


ngineering education in the United
States and the educational challenge facing
the profession are at an evolutionary turning
point. A new interpretation of the curriculum
and degree structure is imperative.


The achievements in engineering educa-
tion since World War II have been impres-
sive. They include a strengthening of the
scientific and mathematical content of the
curriculum; increases in the course work in
the humanities, social sciences, and other
subjects; the introduction of new disciplines
and subdisciplines associated with new or
advanced technologies; incorporation of the
computer as an essential and integral tool in
teaching engineering analysis and design;
and the building of a system of Ph.D. educa-
tion and sponsored research.


One result, however, has been severe
curricular compression at the undergraduate
level—a kind of gridlock exists within the
framework of the usual four-year program.
Yet academic, industrial, and business con-
stituencies cite the need for still more cur-
ricular depth and breadth. Among the changes
that are called for are improved development
of communication skills; more design, manu-
facturing, and processing content and hands-
on experience; enhanced content in the hu-
manities, social sciences, and languages to
make engineers better able to function in an
international context; courses to develop man-
agement skills; and greater depth of special-
ization. Obviously, the challenge requires
much more than a quick fix.


An underlying cause of the need for edu-
cational change is the fundamental changes
that are taking place in the engineering work-
place. Increasingly, engineering problems
are approached through synthesis of existing


". . . Cornell's M.Eng. program [is] in a position


of leadership for the next turning point


in engineering education"


knowledge and through simulation. The en-
gineering handbooks of the past have be-
come computer programs, and the "bread
board" prototypes have become simulation
models. A design iteration that once took six
months may now take six days or even six
hours. And the geographical proximity once
required for technology transfer has been
eliminated.


An accompanying change is the expand-
ing range and complexity of careers in engi-
neering. Many new opportunities arise from
the role and interaction of technology in
addressing urgent societal and economic
problems—medical, environmental, and eco-
nomic on a global scale—as well as techni-
cal. Interdisciplinary or multidisciplinary
collaboration is increasingly needed.


Currently, engineering education, from
the baccalaureate to the doctoral level, is ill-
structured to respond to the new dimensions
of professionalism. Obsolescence, an issue
that haunts engineering, continues to be a
major problem; considering its importance,
it is surprising that engineering education
has given essentially no attention to this
topic.


After studying the growing problems con-
fronting engineering education, I have
reached the conclusion that properly struc-
tured master's degree programs can respond
to the imperatives of the saturated under-


graduate curriculum and can extend the pro-
ductive period of practicing engineers.


Cornell pioneered in establishing its Mas-
ter of Engineering program in 1966. Indeed,
this may be its most significant contribution
to engineering education in the last fifty
years. Subsequent advances in technology
and developments in engineering education
have placed Cornell's M.Eng. program in a
position of leadership for the next turning
point in engineering education.


Key features in programs that can meet
the needs of the profession now and in the
foreseeable future are:
• Articulation between the bachelor s and
master s degree programs. Cornell has been
a leader in developing ways of doing this;
they include the possibility of early admis-
sion to master's degree courses, and flexibil-
ity in arranging individual curricula. There is
opportunity for additional creative ap-
proaches. Currently, a national study along
these lines is being conducted by the Council
of Graduate Schools.
• Development of increased technical pro-
ficiency. A well planned master's degree
program can accomplish this along with the
development of a broad-based and critical
approach to advances in a particular field or
an area—such as manfacturing, an option in
Cornell's M.Eng. program—that does not
easily fit within traditional departmental 14







boundaries. The development of such pro-
grams is one of the main recommendations
of the 1988 ASEE report "A National Action
Agenda for Engineering Education".
• Interdisciplinary opportunities. To be
effective, engineers must be well grounded
not only in their specialty, but in associated
disciplines. To meet this need, flexible, joint
master's degree programs can be structured;
Cornell's joint M.Eng.-M.B.A. program is
an example.
• Interaction with practicing profession-
als. The required design project and the
opportunity for industrial internship that are
part of Cornell's M.Eng. program provide
this dimension. Telecommunications tech-
nology also has immense potential to en-
hance the interaction between the educa-
tional institution and industry.


If engineering education is to move be-
yond its present constraints and strengthen
the educational base of the profession con-
sistent with the demands of technological
change, its structure must include a coherent
program extending through the master's de-
gree level. Cornell's Master of Engineering
program provides such a base and its gradu-
ates are educated for positions of profes-
sional leadership.


Edmund T. Cranch has been associated with the
Cornell College of Engineering for many years—
as a student (B.M.E. 1945, Ph.D. 1951), faculty
member in theoretical and applied mechanics
(1951-78), chairman of the department (1956-
68), associate dean for research and graduate
study (1967-72), and dean (1972-78). Cur-
rently, he serves on the advisory councils for
the School of Electrical Engineering and the
Sibley School of Mechanical and Aerospace
Engineering.


In 1978 Cranch became president of
Worcester Polytechnic Institute, and between


15 1985 and 1987 he was president of the Wang


Institute of Graduate Studies. Since then he has
been the Granite State Distinguished Professor
at the University System of New Hampshire.


Throughout his career, Cranch has served
as an industrial consultant and as a director of
numerous industrial and educational organiza-
tions. Especially in recent years, he has been
active nationally and internationally in areas of
educational policy. In the late 1980s these ac-
tivities included some that are relevant to the
subject of his commentary printed here: he was
a member of the American Society for Engi-
neering Education' s Task Force on a National
Action Agenda for Engineering Education,
and he served as chairman of the National
Research Councils Panel on Engineering
Undergraduate Education. He is now working
on a national study of master's degrees that is
sponsored by the Council of Graduate Schools.


Cranch is a fellow of the American Society
of Mechanical Engineers and has served as
president of the American Society for Engi-
neering Education.


Cranch


G. Conrad Dalman
Electrical Engineering


AiX this time, as the Quarterly completes
twenty-five years of publication, I would
like to take a twenty-five-year "back to the
future" look at the School of Electrical
Engineering.


Of the many changes that have occurred
in my own field of microwave electronics,
one of the most significant is the rapid evo-
lution from high-vacuum, discrete devices
toward complete microwave and millime-
ter-wave systems on a chip. Today, for ex-
ample, complete satellite communications
receivers have already been integrated on a
single chip. In the near future, with the
further development of millimeter-wave tech-
nology, receiver dishes can be expected to
shrink from the huge size now in use to as
small as a foot in diameter. These develop-
ments are largely due to the many recent
advances in solid-state technology and com-
puter-aided testing and design.


Students graduating in this area are
finding more interesting, stimulating, and
challenging careers than the graduates of
twenty-five years ago did. Many are finding,
however, that they must aggressively seek
out job opportunities rather than select from
as many as three or four or more, as some of
the earlier graduates were able to do.


Over the past twenty-five years, the size
of the electrical engineering faculty has in-
creased about 10 percent, and the ratio be-
tween the number of theses supervised and
the number of faculty members has remained
about the same. The faculty has continued to
be very active in acquiring research grants
and contracts to support graduate students
and to help build up the research facilities.


Although proposal writing continues to
be an effective way for faculty members to
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Edmund T. Cranch


• When Edmund T. Cranch becomes
dean of engineering in December, the
College will acquire the leadership of a
man with extensive experience in engi-
neering education at Cornell, in Uni-
versity affairs, in research and profes-
sional activities, and in national and
international concerns involving tech-
nology.


Dean Cranch first came to Cornell in
1943 as a student in the World War II
naval training program. He had already
completed two years of study at the
Newark College of Engineering, and in
1945 he received both the B.M.E. de-
gree (with distinction) from Cornell and
a commission as a naval ensign. After
active duty as engineering officer on
a light cruiser and a year at the Bell
Telephone Laboratories, he returned
to Cornell to study for a Ph.D. in
mechanics, mathematics, and physics,
granted in 1951. He was appointed
assistant professor of mechanics that
year, and has been on the College
faculty ever since. His service has in-
cluded terms as head of the Depart-
ment of Engineering Mechanics and
Materials and as chairman of the De-


partment of Theoretical and Applied
Mechanics. He became associate dean
of the College in 1967, with special
responsibility in the area of graduate
study and research.


He has been a member of the Uni-
versity Board of Trustees since 1970,
when he was elected as a faculty repre-
sentative. For the past year, while he
was theoretically on sabbatic leave,
he has served as chairman of the Presi-
dent's Advisory Committee on Long
Range Financial Planning, which has
just issued an extensive report expected


to have an important bearing on the
shaping of Cornell education for some
years to come. And until very recently,
he has been serving as director of Cor-
nell's Program on Policies for Science
and Technology in Developing Nations.


Throughout his career at Cornell,
Dean Cranch has maintained an active
teaching and research program. He is
a professor of theoretical and applied
mechanics, and has been a member also
of the applied physics and mechanical
engineering faculties, the Center for
Applied Mathematics, and the Mate- 34







rials Science Center. His research in-
terests include the dynamics of shells
and wave propagation in solids, and
he has published extensively in these
and related fields. He is an author of
the text, Engineering Mathematics,
which is used in sophomore engineer-
ing mathematics courses. He has been
active also as a consultant for industrial
and research organizations.


During previous sabbatic leaves,
Dean Cranch held National Science
Foundation fellowships at Stanford Uni-
versity (1958-59) and at the Federal
Institute of Technology in Zurich,
Switzerland (1964-65).


He is a member of the American
Society of Mechanical Engineers, the
American Society for Testing and Ma-
terials, the Society for Experimental
Stress Analysis, the American Society
for Engineering Education, Sigma Xi,
and Tau Beta Pi.


• Although it has changed names many
times over the years, there has been a
Sibley engineering college or school at
Cornell for more than a century. This
year a merger of faculties has created
the Sibley School of Mechanical and
Aerospace Engineering.


The new school combines the Sibley
School of Mechanical Engineering,
which included the Department of
Mechanical Systems and Design and
the Department of Thermal Engineer-
ing, and the Graduate School of Aero-
space Engineering. Director of the new
school is Edwin L. Resler, Jr., the
Joseph Newton Pew Jr. Professor in


35 Engineering, who has been director of


the aerospace school. Albert R. George,
associate professor of aerospace engi-
neering, is assistant director.


The new alignment will make it
possible for Cornell to respond more
effectively to major problems of na-
tional concern, according to Professor
Resler. These include the use and pro-
duction of energy, the development of
laser technology, and problems associ-
ated with transportation needs. These
and related areas of activity are com-
mon to members of both the mechanical
and aerospace faculties, Professor Res-


Edwin L. Resler, Jr.


ler said, and since there will be no de-
partments within the new school, the
coordination of activities in particular
areas will be facilitated. "The merger
will broaden the scope of both schools
and enable us to do things that were
not possible or were more difficult in
the past," he said. "We think it will
result in a better balance among ad-
vanced research study, professional
graduate programs, and undergraduate
education."


Involved in the merger are eighteen
mechanical engineering and eight aero-
space engineering professors, and sixty
mechanical engineering and thirty aero-
space engineering graduate students.
There are currently 110 undergraduate
mechanical engineering students in the
upperclass years.


The name of Sibley was first used at
Cornell for the Sibley College of the
Mechanic Arts, named in honor of
Hiram Sibley, an early benefactor. The
name was altered from time to time to
reflect changing areas of instruction and
educational units. The Graduate School
of Aerospace Engineering had its be-
ginnings in 1946.





		cover from 1972_v7_n3

		p36-37 from 1972_v7_n3










ENGINEERING
CORNELL QUARTERLY


VOLUME 21


NUMBER 2


WINTER 1986-87


KEEPING ON


IN UNDERGO


EDUCATION


TOP


^DUATE







TIME FOR AN UPDATE
The Focus on Engineering Education
Nationally and at Cornell


In the face of global competition and
accelerating technological advances, this
country needs engineering graduates
who are prepared to deal with modern
technology. At the same time, these
graduates should have a basic back-
ground that enables them to adapt to
changes in the profession, or to become
scientists or engineering researchers or
business leaders. Furthermore, they
should be able to communicate well,
interact with professionals in various
fields, and contribute to an increasingly
complex society.


This constitutes quite an order for a
four-year undergraduate program. In
fact, the situation in engineering educa-
tion is close to being a crisis, according
to a number of recent studies by panels
of national leaders in science, tech-
nology, and education. At Cornell the
College of Engineering has begun a
concerted effort, in line with the
national mandate, to improve under-
graduate education. This includes the
introduction of innovative curricular
changes and a large-scale project to
renovate existing laboratories and
establish new ones.


The initiative is not entirely new, of
course. All along, the college and its
schools and departments have been
introducing new course work, pro-
grams, and facilities. For example, the
Computer-Aided Design Instructional
Facility (CADIF) was established six
years ago as one of the most advanced
laboratories of its kind in the world.
Computers have appeared everywhere
to support instruction in new tech-
niques. Exposure to industry has been
made more available to students
through an expanded work-study pro-
gram and through new programs spon-
sored by the college or its units.
Emerging interdisciplinary fields have
been accommodated. Much incentive
and capability has been and is provided
by the presence of a vigorous program
of research and graduate education.


Still, college administrators and
faculty members felt that a more con-
centrated and focused effort was needed
to bring the undergraduate facilities up
to high modern standards and to
promote the improvement of programs.


During the next few years, according
to Dean William B. Streett, hundreds


of thousands of dollars will be spent to
renovate existing undergraduate labor-
atories and establish new ones in
emerging technological areas. The inten-
tion, he says, is "to make our under-
graduate laboratories the best in the
country."


This will be accompanied by an
ongoing effort to improve the "soft-
ware" aspects of the undergraduate
program. As Professor Philip L.-F. Liu,
who is the associate dean for under-
graduate student affairs, points out,
maintaining instructional quality and
balance in the curriculum is equally as
important as keeping facilities up to
date.


THE NATIONAL CONTEXT:
URGENT RECOMMENDATIONS
The status of engineering education has
been the subject of intensive study at
the national level in the past few years.
Not surprisingly, the same general
conclusions have emerged from all of
them: there are serious problems in
undergraduate programs in engineering
(and to a lesser extent in mathematics
and the sciences) that must be addressed 2







"The intention. . .is to make
our undergraduate laboratories


the best in the country.'


Streett


soon by governments, academic insti-
tutions, and industry.


A report issued in March 1986 by the
National Science Board's Task Com-
mittee on Undergraduate Science and
Engineering Education under the title
Undergraduate Science, Mathematics
and Engineering Education recom-
mended that the National Science
Foundation provide "highly leveraged
program support for undergraduate
science, mathematics and engineering
education in order to meet critical needs
that affect the health of the Nation."
The committee concluded that the NSF
"cannot assume responsibility for the
financial health of higher education,
even in the sciences and engineering,"
but should take a leadership role in
stimulating change and should provide
support for programs undertaken at the
educational institutions. In this area of
undergraduate education, the report
said, there should be additional NSF
expenditures of $100 million a year.


The three areas targeted for attention
are laboratory instruction (the costs for
needed instrumentation alone were
estimated at $2-4 billion), faculty


development, and courses and curricula
(characterized as frequently out-of-date
in content and unimaginative, among
other deficiencies). The report pointed
out that both corporate and government
support, though substantial, has been
directed primarily to research and grad-
uate education.


A comprehensive and influential
report was commissioned by the
National Research Council (an arm of
the National Academy of Sciences and
the National Academy of Engineering).
Under the general title Engineering
Education and Practice in the United
States: Foundations of Our Techno-
Economic Future, the findings of
distinguished panels of educators and
industrial leaders were published in
1985 and 1986 in a series of volumes.
(Two of the participants have Cornell
connections: The chairman of the com-
mittee that carried out the study is
Jerrier A. Haddad, retired IBM execu-
tive and emeritus member and former
chairman of the Engineering College
Council at Cornell. The chairman of the
panel on undergraduate engineering
education is Edmund T. Cranch, former


dean of the College of Engineering;
Cranch was president of Worcester
Polytechnic Institute at the time of his
appointment to the NRC panel and is
now president of the Wang Institute of
Graduate Studies.)


The recommendations that are di-
rected to educational institutions
address problems of faculty shortages
(positions should be made more attrac-
tive in terms of salary, facilities, and
teaching loads, and second-career
appointees should be considered),
undergraduate programs (they should
be broad and fundamental with post-
ponement of extensive specialization,
they should include nontechnical com-
ponents useful in dealing with foreign
markets, and they should provide
options for dual-degree programs
between, for example, engineering and
liberal arts colleges), facilities (with help
from industry and government, the
schools should create programs for
developing educational technology such
as computer-aided instruction), and
enrollments (efforts should be made to
increase the participation in engineering
of women and minority students).







Jerrier A. Haddad, a long-time member of
the Engineering College Council at Cornell,
headed a National Research Council com-
mittee that conducted an extensive study of
engineering education and practice in the
United States. Haddad, who earned the
B.E.E. degree at Cornell in 1945, is now
practicing as a consultant after a long career
at IBM, most recently as vice president for
technical personnel development. The photo-
graph was taken in Carpenter Hall after a
meeting of the Engineering College Council.
Haddad served as chairman of this advisory
board from 1981 to 1985.


Edmund T. Cranch, who was engineering
dean at Cornell from 1973 to 1978, was
chairman of the National Research Council
panel that recently published a report on
engineering undergraduate education.
Cranch earned three degrees in engineering
at Cornell and was a member of the faculty
until 1978, when he became president of
Worcester Polytechnic Institute. He is now
president of the Wang Institute of Graduate
Studies. The photograph was taken in his
office in Carpenter Hall while he was dean
at Cornell.


The report also recommended pat-
terns of government support that would
benefit undergraduate as well as grad-
uate education, and matching-grant
legislation to facilitate the acquisition
of laboratory equipment and buildings.
It called for more programs that would
strengthen the ties between engineering
schools and industry, including the
establishment of research centers and
the development of more and better
work-study programs.


Also published in 1986 was Quality
of Engineering Education, a report


from the American Society for Engi-
neering Education that resulted from a
two-year study by four task forces
drawn from industry and academia. The
study centered on faculty excellence and
some key aspects of the academic
working environment; included are the
recurring matters of the use of educa-
tional technology and the undergrad-
uate engineering laboratory.


The National Association of State
Universities and Land-Grant Colleges
issued a 1986 report, Quality of Engi-
neering Education II, which constitutes


a reassessment of an earlier study,
known as the Kemper Report, that was
influential in bringing about changes in
engineering institutions. The Kemper
Report, published in 1982, pinpointed
four conditions that were contributing
to a crisis in engineering education:
overenrollment in undergraduate classes,
faculty shortages, obsolete or insuf-
ficient equipment, and insufficient
space. The current report concludes in
that in general these findings remain
valid.


States, too, have been studying their
role in improving engineering educa-
tion. The Legislative Commission on
Science and Technology of the State of
New York, for example, issued a report
in October 1986 that provides back-
ground material for legislative hearings.
The problems addressed include the
recurrent ones of obsolete equipment,
faculty shortages, and funding for insti-
tutions and programs.


THE CORNELL PLAN:
FOUR YEARS PLUS AN M.ENG.
A basic problem for engineering schools
that is alluded to in the national reports
is the impossibility of making a four-
year undergraduate curriculum contain
all the necessary and desirable com-
ponents. The National Research
Council committee headed by Cranch
defined the goals of an undergraduate
engineering education as preparation
for practice, for graduate study, and for
lifelong learning. Their report pointed
out that "the common view is that the
balance among science, engineering,
design, and the nontechnological com-
ponent cannot be changed further with-
out seriously damaging at least one of
the four. Nevertheless, pressures do







exist for substantial change. For
example, how will the imperative of
computers and the information age find
room in the curriculum? Or how will
time be found for incorporating the
field of biotechnology, which is growing
within many engineering disciplines?
And how is the third goal of under-
graduate engineering—to provide a base
for lifelong learning in support of
evolving career objectives—to be
addressed when engineers encounter
several technological revolutions during
their careers and when they are further
called upon to bridge the gap from
technology to society?" Inevitably, this
dilemma has generated controversy
among faculties, especially in their
dealings with industries and groups
such as the Accreditation Board for
Engineering and Technology (ABET).


Engineering educators at Cornell
believe they have developed the best
solution to the problem of curricular
compression: the combination of a
broad four-year Bachelor of Science
program and an integrated fifth-year
Master of Engineering program. The
B.S. curriculum emphasizes the physical
sciences, mathematics, engineering
science, and computer-based technol-
ogies, and includes a strong component
of course work in the humanities, liberal
arts, and social sciences. The M.Eng.
curriculum, in a specific discipline,
stresses design.


There are several advantages to this
plan. One is the preservation of a four-
year undergraduate curriculum, as is
generally favored by industry and by
students. Lengthening the program to
five years would relieve curricular
pressures, but would cause other


5 problems: Students would put as much


time into getting a baccalaureate degree
as others devote to getting a master's,
and would incur greater expense, and
usually debt, for their first-degree
education. Another advantage of the
two-degree plan is the greater flexibility
it makes possible for the B.S. program,
which can serve as excellent preparation
not only for engineering, but for a
variety of other careers.


Actually, Cornell did have a five-year
undergraduate engineering program
during the post-World War II years,
but it was phased out in the 1960s in
favor of the five-year program culmi-
nating in the M.Eng. degree. Dean
Streett points out that the college is now
graduating almost as many Masters of
Engineering each year (270 to 280) as it
did Bachelors of Science (250 to 300)
during the peak years of the five-year
undergraduate program. Most of the
M.Eng. students are Cornell engineering
graduates, continuing in an integrated
program. The college is successfully
seeking fellowship aid and other support
from industry for M.Eng. students.


THE ADVENT AND FUTURE
IMPORTANCE OF COMPUTERS
Most noticeable among the changes in
undergraduate education that have
taken place in recent years is the advent
of computers. And as the college's
laboratory-improvement program pro-
ceeds, computers will become even
more integral to the academic program.
Because computers are used extensively
in real-life engineering, they are
essential for student laboratories also—
needed for instruction in computer-
based operations, as components of
experimental systems, and for design.


An example of a successful accomplish-


". . .computers will
become even more
integral to the
academic program.J







Professor Vrana supervises a student in the
electrical engineering school's computer-
based laboratory. As part of an M.Eng.
project on the CORNELL COMPO-BOX,
the student is checking the final design and
construction of a system that will display on
a console any faulty component.


ment is the maintenance, since its
establishment fourteen years ago, of an
up-to-date computer-based laboratory
at the School of Electrical Engineering.
It is used for two senior-level courses—
Computer Structures, and Microproces-
sor Systems. According to Professor
Norman M. Vrana, who is responsible
for the laboratory development, this
facility is "probably better than most
industrial labs." The equipment, which
has been provided over the years by
Hewlett-Packard and Intel, allows the
students to use modern computers to
do design work in complex digital
systems. The facility has the capability
of integrating software and hardware
into the design of systems that may
employ any one or more of as many as
thirty different microprocessors. Al-
though primarily an undergraduate
laboratory, it is used also by graduate
students, mostly in the Master of
Engineering (Electrical) program. In
fact, Vrana says, M.Eng. students
working on their design projects have
contributed so much to the development
of the laboratory that it "probably
wouldn't exist without them."


Another example of the use of
computers in undergraduate labora-
tories is the new Macintosh facility that
has been set up for the electrical
engineering course Introduction to
Digital Systems. In this laboratory a
simulation package replaces more tradi-
tional hands-on equipment—a kind of
development that some faculty members
feel needs watching. "In my opinion,"
one of the school's professors remarked,
"the jury is still out on how this change
to a 'dry lab' affects the laboratory part
of our educational process."


In the School of Applied and Engi-
neering Physics a recently established
laboratory is used for the course
Computerized-Instrumentation Design,
which was developed by Professor
Arthur Kuckes and Bruce Thompson in
1983. About twenty-five microcompu-
ters, an equal number of oscilloscopes,
and other equipment including printers
are used by the students to control
experiments, collect data, fit the data
with theoretical guidelines, plot the
graphs, evaluate the important para-
meters, and process reports. At first the
students program the computers using
BASIC with theoretical equations, but
as the term advances, they find they
must program in machine language so
that the computers can keep up with
the faster experiments.


The upper-level course in instrumen-
tation offered by the Department of
Agricultural Engineering provides
another example of how computers are
used in laboratory instruction. The
students use IBM PC-XTs and ATs
(Project Ezra equipment) for data
acquisition, data reduction and analysis,
process control, and simulation. The
computer is also used to characterize
and calibrate sensors and transducers,
and as a digital storage oscilloscope to
capture time-varying signals. An ex-
ample is a set of experiments in which
piezoelectric materials are characterized
and then a piezoelectric accelerometer,
mounted in an apple, is monitored to
show the force the apple might expe-
rience as it drops onto different types of
protective materials. Professor Daniel
J. Aneshansley remarked that "the
personal computer has provided stu-
dents and faculty with inexpensive and
easy access to computer-based data
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acquisition and control. For experi-
mentalists, this capability gives the same
sense of excitement (and sometimes
frustration) as word processing gave to
those who compose written material.
For our students, it has meant new
experimentation and experiences through-
out the curriculum."


HANDS-ON EXPERIENCE
FOR FUTURE ENGINEERS
Providing students with up-to-date,
hands-on laboratory experience requires
not only computers, but the continual


replacement and addition of other
equipment. A Quarterly survey of the
schools and departments in the Cornell
College of Engineering revealed some
impressive accomplishments, as well as
areas in which improvements are sought.


One of the accomplishments was the
development of a laser laboratory at the
School of Applied and Engineering
Physics. It was begun in the early 1980s
by Professors Terrence Cool and Aaron
Lewis for a new freshman course, The
Laser and Its Applications in Tech-
nology, Science, and Medicine. (For


Left: Professor Kuckes advises an under-
graduate student on a laboratory assignment
in the engineering physics course Computer-
ized- Instrumentation Design.


Left: A recently developed "hands-on"
engineering physics course is The Laser and
Its Applications in Technology, Science, and
Medicine. In the popular course the students
build two lasers, using a kit designed by
Professor Cool.


this work, Cool and Aaron shared one
of the Dean's Prizes for Innovation in
Undergraduate Teaching, awarded for
the first time last spring.) A major
reason for introducing the course, the
instructors say, was "to give students
hands-on experience in assembling
instruments and to convey some of the
fun and excitement of contemporary
applications of physics." In the labor-
atory, groups of students use a kit—
designed by Cool—to build a nitrogen
laser and a tunable dye laser, and then
use the instruments for experiments.







'The unique [Process
Control Laboratory]
entails. . .interaction


with industry, and
outreach to other


universities."


Scientists from industrial research
laboratories visit the class to talk about
their work. The course is extremely
popular—about one-quarter of all the
freshmen in the college can be accom-
modated, and the class is always filled.


The well-equipped laboratory is used
also for the course Physical and Inte-
grated Optics, which was developed by
Cool and is being offered for the first
time this spring term. The equipment
was purchased with funds from the
college, augmented by gifts from Xerox,
AT&T, and Corning.


At the Sibley School of Mechanical
and Aerospace Engineering, a major
effort has been a quarter-million-dollar
upgrading of the basic Mechanical
Engineering Laboratory. According to
Albert R. George, director of the
school, changes were mandated by
general obsolescence of the existing
apparatus and the need for new kinds
of equipment. Also, more experimental
units were needed to accommodate the
increased number of students who use
the laboratory. It had become necessary
for instructors to demonstrate certain
experiments rather than have students
perform them. Funding for the project
was spearheaded by an alumnus, Ted
Ohart '29, who contributed $100,000.
Additional money has come from be-
quests and from other alumni.


The Department of Materials Science
and Engineering is also upgrading its
Materials Laboratory, which is used for
all the undergraduate laboratory
courses. (These include a two-term
sequence in Research Involvement.)
Modern equipment is replacing the
original machines that were installed
when Bard Hall was built in the early
1960s; some of those old-timers were


World War II surplus material. Accord-
ing to Professor Rishi Raj, who coor-
dinated the effort to decide what should
be purchased, an important criterion is
that replacement equipment should be
useful in a range of applications. So far,
with a $30,000 allocation from the
college, the department has made two
major acquisitions: an electrical-mechan-
ical testing machine and a hardness
tester. In addition, the laboratory has
new state-of-the-art control equipment
and measuring and recording devices
for data-gathering.


An interdisciplinary subject will be
served by the Process Control Lab-
oratory now under development by the
Cornell Manufacturing Engineering and
Productivity Program (COMEPP). The
unique project entails not only estab-
lishing the laboratory itself, but course
development, interaction with industry,
and outreach to other universities. Since
process control is pertinent to study and
research in many engineering disci-
plines, the laboratory and certain course
work will be interdisciplinary; the
participants include faculty members
from six schools or departments. The
director is Paulette Clancy, assistant
professor of chemical engineering and
associate director of COMEPP.


The Process Control Laboratory
project will involve instruction at both
the B.S. and M.Eng. degree levels. One
of the first accomplishments will be to
set up an interdisciplinary first course
in process control for undergraduates,
and the establishment of a sensors
laboratory has high priority. Equipment
and software worth several hundred
thousand dollars is being provided by
IBM (through Project Ezra), Alcoa,
Prosys Tech, and other companies.







Liu


Industrial participation will include
seminar talks by company personnel,
the provision of data for course work,
and the sponsorship of M.Eng. interns.


CONCERN FOR TEACHING
AND EDUCATIONAL BALANCE
Modern equipment is not the only
necessity for a strong educational
program, of course. Especially in an era
of rapid change, it is necessary for the
faculty to continually monitor the con-
tent of individual students' programs,
taking care to ensure quality instruction
and balance in the course work. At the
college, the watchdogs of the under-
graduate program, along with Associate
Dean Liu, are the members of the
Common Curriculum Governing Board
(CCGB), which comprises faculty repre-
sentatives of each of the academic fields.


Keeping course offerings and their
subject content current is the responsi-
bility of the faculty in each field, and
this is well accomplished, Liu said. The
overall composition of the four-year
curriculum is a more general concern.
The faculty as a whole, working largely
in terms of CCGB recommendations,


"We want to encourage the view
that teaching is a faculty
member's primary function.'


must see that students receive a good
general education as well as instruction
in a specialty field. The requirement for
a significant number of courses in the
humanities comes under faculty juris-
diction, for example. A specific matter
now under consideration is the possi-
bility of incorporating more writing
assignments into upperclass technical
course work. (The recommendations of
a recent college-sponsored study are
outlined in the article in this issue on
communication skills.)


Cornell engineering educators are in
accord with the call at the national level
for undergraduate engineers to have
more opportunity for hands-on experi-
mental work. The college expects to
encourage participation in new National
Science Foundation programs designed
to foster the preparation for careers in
research. One of these programs offers
"creativity awards" to individual stu-
dents who plan to undertake graduate
study. The other is the Research Expe-
riences for Undergraduates Program
(REU), which provides funding to
institutions in two ways—as grants to
schools selected as sites for research


participation by undergraduates, and as
supplements to ongoing NSF research
awards when one or two undergraduates
are included on the project team.


Another concern is the quality of
instruction provided by graduate
teaching assistants and also by junior
professors. As Liu points out, many
people confronting their first teaching
assignments have had no previous
teaching experience or training. To
improve the situation, the college is
beginning to implement a training
program for teaching assistants. Also
under discussion is how senior faculty
members can be encouraged to help new
instructors manage their initial classes.
'The rewards to faculty members for
success in research are numerous and
apparent," Liu remarked. "They include
opportunities for consulting, additional
salary during the summer, and an
advantage in terms of promotion. We
want to encourage the view that teaching
is a faculty member's primary function."
Recognition for excellence in teaching
is enhanced, for example, by the annual
awards sponsored by the college and by
schools and departments.







"The support
for undergrduate
research projects


illustrates the broad
base of funding


that underlies the
overall effort. . ."


Because a good instructional program
depends on good student-faculty inter-
action, the CCGB is also attempting to
encourage more contact between pro-
fessors and undergraduates. One aim is
enlist more faculty members as academic
advisers.


WAYS AND MEANS FOR
ACHIEVING THE GOALS
An important factor not apparent in a
survey of facilities and course listings is
the influence of research activity through-
out the college and university. Under-
graduates are exposed, at least in-
directly, to what is going on in the
graduate laboratories and special re-
search centers. Sometimes they become
involved in project work, and soon this
kind of opportunity will be made more
available. In addition to the NSF
programs already mentioned, there is
now taking shape a project special to
Cornell: as a gift in honor of his twenty-
fifth reunion, James O. Moore '62 is
providing about $250,000 over the next
five years to facilitate the participation
of undergraduates in research.


The support for undergraduate re-
search projects illustrates the broad base
of funding that underlies the overall
effort to improve undergraduate educa-
tion. Equipment and money is coming
from government, corporations, founda-
tions, and private donors, as well as
from university and college resources.
Often the initiative comes from faculty
members, who determine what is needed
and help secure support.


Additional help from government is
being sought by educational institu-
tions. One effort in which Dean Streett
is involved, along with other engineering
deans in New York State, is the


preparation of a proposal by the Associ-
ation of Engineering Colleges of New
York State for state funding in support
of undergraduate education. On the
basis of a study of facilities of twenty-
one engineering institutions in the state,
the association has concluded that an
average of $3,600 per graduate per year
would raise these schools' laboratories
to state-of-the-art conditions and sustain
them at that level. (The National Science
Board report, referred to above, also
recommended that the states provide
substantial funding for laboratory
instrumentation; the amount suggested
is $2,000 per engineering or science
graduate per year, as recommended by
bodies such as the National Society for
Professional Engineers.) An appropri-
ation of the magnitude called for by the
New York State association could bring
the Cornell College of Engineering as
much as $1 to $2 million a year for
several years.


The quality, content, and context of
engineering education is the overall
concern. Evident in the current effort
by the College of Engineering is the
recognition that at Cornell the expe-
rience of learning to become an engineer
is not gained exclusively in certain
classrooms and laboratories, but ex-
tends to the rest of the university
enterprise and to the professional world
beyond.—GMcC
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A period in which engineers will ex-
pand the range of their activities and
participate more visibly in economic
planning, public affairs, and interna-
tional development was projected by
Edmund T. Cranch in a recent inter-
view with the editor of the Quarterly.
Cranch, who became dean of the Cor-
nell College of Engineering in Decem-
ber (see the Autumn 1972 issue of
this magazine), also discussed ways in
which he feels engineering schools can
and must adapt their programs to meet
changing conditions in society. Some
questions and answers emerging from
the interview may help give readers
interested in the future of the College
an idea of what the character of Dean
CrancKs leadership is likely to be.


ENGINEERING TODAY


Some Views of Cornell's New Dean


What is the status of engineering as a
profession today? Are the functions
of engineers changing?


The engineering profession is by na-
ture characterized by change because
its role is to apply new techniques and
materials in meeting the evolving needs
of man. Thus, in our rapidly develop-
ing technological society the engineer-
ing profession has assumed an im-
portant role—one which has led to a
heightened societal awareness of the
impact of technological change. The
innovative, adaptive, and planning
roles of engineers have not changed
appreciably, but engineers are now
being called upon to perform these
functions in an ever widening arena.
For example, they are becoming heav-
ily involved in issues of public plan-
ning and policy; and the resolution of
these issues involves important ques-
tions of public safety, welfare, and
finance. I believe that we will see in
the years immediately ahead a more
apparent movement of young engineers
into work with a public-needs dimen-
sion. This is bound to be reflected in


the professional organizations and edu-
cation of engineers.


What kind of activity do you mean by
"work with a public-needs dimension?"


There is a high probability that an en-
gineer beginning his career, whether in
industry or government, will become
involved within a very short time in
economic concerns. Alternatives are
not only technological in nature, but
almost always involve economic and
social parameters. Such considerations
are important from both the corporate
and public points of view. If we want
to do significant things—if we are to
improve the quality of life for a
much greater number of people—large
amounts of capital must be committed
and economic, social, and environ-
mental consequences of great magni-
tude are often involved.


Committing large amounts of money
and large segments of society to new
ventures requires wise planning. It is
easy to squander resources in programs
that at the outset are not well planned.
For instance, the implementation of a
mass transportation system entails mat-







". . . expanding opportunities for
engineers will exist beyond the basic


and traditional categories."


ters such as land acquisition and en-
vironmental quality which affect many
people; large-scale housing projects
have extensive socio-economic ramifi-
cations. The time dimension of such
projects is often significant, for once
embarked upon, they are part of our
system for long periods of time. Plan-
ning and policy determination are tre-
mendously important at every level and
in every aspect of technological and
economic development.


How do you think this affects engineer-
ing students and engineering schools?


Those who are involved in the educa-
tion of engineers must raise the con-
sciousness of students to embrace both
planning and technological considera-
tions. Engineers are eminently equipped
to participate in the decision-making
functions I have cited because their
analytical background enables them to
evaluate technological and economic
trade-offs from a knowledgeable posi-
tion. But they must be willing and pre-
pared to deal with other issues as well.
Engineering students will to an increas-


3 ing extent be exposed to the kind of


integrating process required in solving
the problems of the real world. We
must provide students with the oppor-
tunity to study in areas that not only
broaden their basic education but also
provide, in a much more visible way,
educational experiences that relate
their studies to an integrated whole.
It is this process of integration that
will be recognized as an increasingly
important part of the professional
component of engineering education.


How do you think this kind of ap-
proach could be infused into the en-
gineering curriculum at Cornell?


A natural way for engineering would
be the case-study approach, which has
been used successfully, for example,
in business schools. At one time, some
years ago, many disciplines did include
the relationship of technical skills with
economics and management, for exam-
ple, but this was done in a much nar-
rower sense than present circumstances
require. We must now make another
try. The basic difficulty is that, as a re-
sult of ever-increasing complexity and
depth of understanding, we have di-


vided our education into increasingly
specialized units. Very little attention
has been given to the interrelationships
and interactions among specialties, so
that we are now in a position of having
virtually no educational experience or
materials available for this mode of
education.


I would like to see more of our fac-
ulty become involved in professional
activities, through working or consult-
ing in industry or governmental agen-
cies, and thus make themselves familiar
with the relationship between their
field of expertise and the wider social
context of its applications. Our staff
should be encouraged to extract from
such experiences material that has po-
tential instructional value, and to con-
vert it for educational purposes. Cer-
tainly this will not be an easy process,
for it must be done without eroding the
technological strength of the curricu-
lum. The establishment of priorities is
involved: we have been under pressure
to increase the scientific content of our
curriculum as well as provide the
broadening component. Nevertheless,
we must direct a certain fraction of







"I would like to see
more of our faculty


become involved
in professional
activities.


our efforts in this new direction. The
basic question is one of implementa-
tion. Should a separate unit be estab-
lished to meet these needs, or should
a broader consciousness be infused
through the offerings and activities of
the various schools and departments?


Are there constraints applied by gov-
ernment, industry, or professional so-
cieties on engineering education?


Engineering educational institutions are
and must be guided by the nation's
overall manpower needs, and as An-
drew Schultz, Jr., has pointed out re-
cently (in ENGINEERING: Cornell
Quarterly, Vol. 7, No. 2, Summer
1972), a shortage in numbers of en-
gineering graduates is a certainty in the
immediate future. Historically, man-
power predictions have not been very
accurate as far as engineering is con-
cerned, however. One difficulty is that
they have usually been based on a nar-
row conception of the potential roles
of engineers—assessments are made
within defined categories that are no
longer adequate.


It is estimated that about fifteen


million new jobs will open up in the
1970s and that of these, thirteen mil-
lion will be in the so-called service
industries. The services needed by our
society are shifting and changing and,
in so far as engineering is concerned,
job classifications can no longer be
confined to the traditional categories.
Clearly, engineers are going to be mov-
ing into these positions, in business,
government, education, and industry.
For example, we can look to such a
critical area as energy production and
see whole new areas of energy sources,
modes of distribution, and manage-
ment. Questions of environmental im-
pact, societal cost, and equity must be
investigated and resolved. Similar ex-
amples can be drawn from the field of
health care and delivery, in which anal-
ysis and planning of complete systems
will be a necessity. Engineers will be
needed to work in areas, such as these,
which have not been itemized in man-
power reports under the traditional
categories of engineering. Students
should feel free and be encouraged to
consider a wide range of activities not
only in engineering per se, but in ad-
joining areas. Our engineering schools
will best meet the overall needs of so-
ciety if they prepare students for entry
into a variety of new engineering-
oriented pursuits, as well as the tradi-
tional specialties.


At the present time, the organization
of the engineering profession into spe-
cialties does have a considerable influ-
ence on the character of engineering
education, even though no monolithic
organization, such as exists in medi-
cine, controls both the profession and
education for it. With respect to en-
gineering, industry and government are 4







The expanding compass of engineering
is evident in the activities and specialty
fields of many College of Engineering
faculty members, including those pictured
here.


1. Pollution control has emerged as a
prime concern in the research of pro-
fessors in several departments. One is
Joseph L. Rosson, professor of electrical
engineering, who is working with students
on the development of an electric car as
an alternative to combustion-powered ve-
hicles. This prototype, designed and built
by electrical engineering students, won
the Emissions Award at the 1972 Urban
Vehicle Design Competition and has been
in daily operation for the past year.


2. Research on the development of myo-
electrically controlled prosthetic devices
is directed by Donald L. Bartel, assistant
professor of mechanical engineering.


3. Bioengineering of a different kind is a
principal interest of Kenneth B. Bischoff,
professor of chemical engineering, whose
work includes the mathematical modeling
of drug distribution in the body.


4. Environmental law is the specialty of
Philip Bereano, assistant professor of en-
vironmental engineering, who holds de-
grees in chemical engineering, regional
planning, and law.
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Interdisciplinary research is conducted by
members of all engineering departments
at Cornell. Some of this activity is coordi-
nated in University centers in which col-
laboration among professors and students
from various Cornell units is facilitated,
and some is developed independently.


1. Among engineering professors active
in the interdisciplinary Laboratory of
Plasma Studies is Hans H. Fleischmann,
who is using the laboratory's high-power
electron beam to develop novel methods
of plasma heating and containment.


2. Robert W. Balluffi is one of a number
of professors in the Department of Mate-
rials Science and Engineering whose re-
search is connected with Cornell's Ma-
terials Science Center, which provides
extensive research and facilities support
for various groups in the University.
Balluffi and his associates are studying
imperfections in solids by electron mi-
croscopy.


3. Biophysics is an interdisciplinary field
in which several College of Engineering
professors are working. Miriam M. Sal-
peter, who holds a dual appointment at
Cornell in applied physics and in neuro-
biology and behavior, is studying the
physiology of nerve cells using electron
microscopic techniques.


4. The study of laser Raman scattering
from biologically important molecules is
a special research interest of biophysicist
Aaron Lewis, new this year to the faculty
of the School of Applied and Engineering
Physics.


5. Research in atmospheric phenomena
is a province of several engineering fac-
ulty members, including Neil M. Brice
of the School of Electrical Engineering.
Much of the work in this area makes use
of data from the giant radar installation
operated by Cornell in Puerto Rico.


6. Engineering activity in the geological
sciences has increased rapidly in recent
years, and a Department of Geological
Sciences was incorporated into the Col-
lege of Engineering in 1971. Professors
Jack E. Oliver (left) and Bryan L. Isacks
are directing research in seismology and
its relation to the recently proposed the-
ory of plate tectonics. The theory is pro-
viding an integrating basis for research
in several disciplines, including geology,
physics, and chemistry.











Environmental engineering is emerging as 2
an important field. Current research ac-
tivities of professors in this department
at Cornell illustrate this development.


1. Planning for the use and development
of natural resources is facilitated by tech-
niques, including air-photo interpretation,
developed in faculty-directed research
projects in geophysical engineering. A
current contracted project, for example,
is helping Puerto Rican planners apply
land classification and resources inven-
tory methods. Professor Ta Liang, shown
with Cornell staff members, is serving as
a consultant.


2. Working in the area of public systems
planning and analysis is Professor Walter
R. Lynn, who has a major interest in the
administration of public health programs.
In one project he is developing computer
procedures for predicting the probability
and course of an epidemic; he is shown
sending and receiving data at a typewriter
terminal of Cornell1 s computer facility.


3. Alonzo Wm. Lawrence is directing re-
search in the area of water quality control
technology and environmental protection.
Here he confers with a graduate student
on analytical techniques for the determi-
nation of heavy metals in natural waters.







Associate deans of the College of Engi-
neering confer with Dean Edmund T.
Cranch. Left to right are A. Richard
Seebass, whose main concern is with re-
search and graduate education; John F.
McManus, who is in charge of financial
and personnel matters; Cranch; and Mal-
colm S. Burton, whose area of responsi-
bility is undergraduate education.


structured around the established spe-
cialties, so that although schools have
been broadening the educational base,
students do tend to confront, upon
graduation, a "channeled" job market
in which openings are quite naturally
classified in terms of required special
expertise. As I have suggested, how-
ever, I believe that expanding oppor-
tunities for engineers will exist beyond
the basic and traditional categories.


You have recently been involved, at
Cornell, in the Program on Policies for
Science and Technology in Developing
Nations. Would you like to comment
on international aspects of engineering?


To an increasing extent, the United
States is no longer self-sufficient in
either a resource or economic sense,
for we are inextricably involved with
all of mankind. The entire world com-
munity is changing rapidly. I believe we
are now experiencing a period of transi-
tion from societies based on the concept
of nationalism to a system in which
the interactions among groups will be


9 dominant. The importance of world


trade and its political consequences is
brought home to us every day.


Clearly, the world of engineering sees
this changing situation through a wide-
spread interchange and flow of tech-
nological information, and also through
an awareness of the importance of tech-
nology in international business enter-
prises. This is another realm in which
engineers must cope with nontechno-
logical factors, including economic, cul-
tural, and geographic considerations.


They must also be prepared to con-
front a rising level of technical as well
as economic competition from other
nations. The United States will be con-
fronted with a succession of techno-
logical equals—Japan is an obvious
example—and because of differences
in economic levels, some of these na-
tions will be able to compete success-
fully with us. Engineering educators
must recognize the international rami-
fications of the profession and help
raise the level of students' conscious-
ness of them so that they will be pre-
pared for careers having an interna-
tional component.


The emerging world of engineering


will be different in many ways from the
traditional one. Engineering schools
and, indeed, all components of the pro-
fession must adapt to the changing
attitudes of man and his society.


Edmund T. Cranch became dean of the
College of Engineering last December
after serving as an associate dean for al-
most six years and as a member of the
theoretical and applied mechanics faculty
for almost twenty-three. He was educated
at Cornell, also, earning the B.M.E. de-
gree in 1945 and the Ph.D. in 1951.


During his years in administration,
Dean Cranch has continued an active
teaching interest in the fields of me-
chanics and engineering mathematics,
and has maintained a research program
in his specialty areas of wave propagation
in solids and the dynamics of shells. He
also has an extensive record of service as
an industrial consultant.


He is a member of a number of engi-
neering societies, including the American
Society of Mechanical Engineers, the
American Society for Testing and Ma-
terials, the Society for Experimental
Stress Analysis, the American Society for
Engineering Education, Sigma Xi, and
Tau Beta Pi.
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Edmund T. Cranch has been named
Associate Dean in the College of Engi-
neering. His biography and brief biogra-
phies of new and visiting faculty members
follow.


• Edmund T. Cranch, Chairman of
the Department of Theoretical and
Applied Mechanics, has been appointed
Associate Dean in the Cornell College
of Engineering. His primary College
responsibilities are in the areas of
research and graduate study. In addi-
tion, he will continue in his position of
department chairman.


The appointment of a dean responsi-
ble for research and graduate study is
an indication of their increasingly edu-
cational role. Dean Cranch will be
concerned with the further development
of research activities and with the fund-
ing necessary to institute new research
projects. During the past year, College
research was supported by expenditures
of more than $5 million. This repre-
sents a threefold increase in monetary
support in the last six years.


Dean Cranch notes that some
changes now are occurring in the way
in which university research projects


are initiated and in the way in which
support money is provided. Previously,
the individual professor initiated a
research proposal and then sought
funds from an interested sponsoring
agency. Now the government is focus-
ing more attention on what may be
called "mission-oriented" projects in
which many professors and their stu-
dents participate. Thus academic exper-
tise is channeled towards broad prob-
lems of national importance. Block
amounts of money are given to univer-
sities which then internally administer
the funds to support the research efforts
of professors with different specialties
who are working on various facets of a
large-scale problem. Frequently, part of
this support is in the form of laboratory
facilities and technicians. The advan-
tage of this approach is that a more
powerful attack can be mounted on a
problem when several engineering and
scientific disciplines are drawn together
to work on it.


In nearly all areas of engineering,
one of the major obstacles to progress
has been the lack of suitable materials.
The Materials Science Center at Cor-


nell was established to enhance the
research and educational programs in
those fields of engineering and science
which are most closely related to the
study of materials.


A more recently developed area of
research activity is the Plasma Studies
Laboratory where the talents of stu-
dents and professors from four or five
divisions of the College of Engineering
are brought together. It is the goal of
the Laboratory to do research in the
area of thermonuclear fusion, which
may be the power source of the future,
and to train researchers and teachers
who will carry on this work.


Though no decision has been made
as yet to explore the areas of biophysics
and bioengineering in terms of a Col-
lege-wide research center, several pro-
fessors are working in these areas, and
Dean Cranch feels that these studies
have great potential for future interdis-
ciplinary activity.


Another field certain to attract
increasing attention is that of engineer-
ing in the ocean environment. Through
the National Science Foundation, the
United States government plans to 24
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support an extensive program for the
exploration and utilization of the
oceans and large lakes. Such diverse
topics as communications systems,
materials synthesis, ocean floor soil
stability, mineral extraction, and under-
water structures are but a few of the
areas which would be involved in an
ocean engineering program. At Cornell,
the Water Resources Center could be
expected to play a vital role, and a
major contribution could be made by
the biological scientists. Thus, the need
and possibilities for an interdisciplinary
approach are evident.


Part of Dean Cranch's own research
involves mechanics problems which
arise in the ocean environment. His
recent research has been on the dynam-
ics of shell structures, especially when
they are subjected to initial loads which
strongly influence their dynamic
response. Although his first interest
was the use of such shells in light-
weight space flight applications, he is
now concerned with shells made of
glass and fiber-reinforced composite
materials which are subjected to the
intense load of the ocean.







In his consulting practice, he has
worked for the M.I.T. Lincoln Labora-
tory, the Cornell Aeronautical Labora-
tory, the Ramo-Wooldridge Corpo-
ration, the General Electric Company,
the Aerojet General Corporation,
Bausch & Lomb, Incorporated, and the
International Business Machines Cor-
poration.


He is a member of several profes-
sional and honorary societies including
the American Society of Mechanical
Engineers, the Society for Experimental
Stress Analysis, the American Society
for Testing Materials, the American
Society for Engineering Education, Tau
Beta Pi, and Sigma Xi. He is listed in
Who's Who in Engineering and is a
reviewer for the Journal of Applied
Mathematics.


After taking the Bachelor of
Mechanical Engineering degree at
Cornell, Dean Cranch became a mem-
ber of the technical staff at the Bell
Telephone Laboratories. He returned
to Cornell for the Doctor of Philosophy
degree and joined the faculty in 1952.


During the academic year 1958-59,
he was a National Science Foundation


Faculty Fellow at Stanford University.
In 1962 he was administrative director
of the NASA Summer Seminar in
Space Mathematics. The academic year
of 1964-65 was spent at the Swiss
Federal Institute of Technology in
Zurich where he was a National
Science Foundation Senior Postdoc-
toral Fellow.


At the undergraduate level, he has
helped to develop a unique sophomore
mathematics course which is taken by
all engineering students after a year of
freshman calculus. The purpose of this
course, which has been given now for
five years, is to provide high quality
mathematics instruction which has
relevance to engineering. The lectures
are given by two faculty members from
the Department of Mathematics and
two from the College of Engineering.
The course is coordinated with the pro-
grams of the Departments of Physics
and Chemistry, as well as with the
instruction given in the basic engineer-
ing sciences in order that the students
may be prepared for the mathematical
demands made in these areas. There
are indications that this type of mathe-


matics program will be adopted by
many colleges of engineering. The
instructional materials were gathered
under an NSF grant and now are being
revised into a textbook which is au-
thored by Professors Henry D. Block,
Mr. Cranch, Peter J. Hilton, and Robert
J. Walker.


• Kyle T. Alfriend comes to Cornell
from Virginia Polytechnic Institute
where he completed work for the doc-
toral degree in 1967. He received the
Bachelor of Science degree from this
institution in 1962, and took the Master
of Science degree from Stanford Uni-
versity in 1964. Now an Assistant Pro-
fessor in the Department of Theoretical
and Applied Mechanics, Mr. Alfriend
is specializing in dynamics, space me-
chanics, and optimal control. He has
had professional experience with Lock-
heed Missiles & Space Division of Lock-
heed Aircraft Corporation. He is a
member of Tau Beta Pi, Sigma Xi, the
Institute of Electrical and Electronics
Engineers, and the American Institute
of Aeronautics and Astronautics. 26
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