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Clarkson is a private, independent, non-sec-
tarian, co-educational institution, located on a
700 acre campus in Potsdam, New York—a small
community in the St. Lawrence River Valley
lacking the modern touches of air pollution,
traffic congestion, and urban blight. We have
access to several Metropolitan centers, particu-
larly Montreal and Ottawa—both within approxi-
mately a hundred-mile distance from Potsdam.
We are also on the boundary of the Adirondack
State Park, the largest public park in the nation.
Within 10 miles of Clarkson are located three
other college institutions. Total enrollment in the
four area colleges exceeds 11,000. Thus, our im-
mediate area presents ample academic, cultural,
and recreational facilities.

Founded in 1896, Clarkson currently has ap-
proximately 2700 students, about 200 of whom
are graduate students. The PhD is offered in
Chemical Engineering, Chemistry, Mathematics,
Physics, and Engineering Science.

Clarkson, and its ChE Department in par-
ticular, has always produced a large number of
undergraduate engineers. This year we awarded
44 BS degrees, 14 graduate degrees and had re-
search expenditures of about one-half million dol-
lars. The total number of sophomores, juniors, and
seniors in our department is presently about 200,
an all-time high, and it appears that as many as
100 freshmen may choose chemical engineering
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department

as their future course of study. The fact that the
number of recruiters interviewing our students
each year has consistently exceeded the sizes of
our senior classes attests to the high quality of
our graduates. For example, during the last five
years the excess of recruiters over seniors has
averaged nearly 20%. Currently our graduate and
research programs are beginning to feel the im-
part of a $590,000 NSF Departmental Develop-
ment Grant.

NSF DEPARTMENTAL DEVELOPMENT GRANT

Through the persistent efforts of Herman
Shulman, former chairman of ChE, an active
graduate program was developed in the late
1950’s. Development of the program was viewed
as an important and desirable goal, not solely for
its own value, but as an important adjunct to a
vigorous and well-taught undergraduate program.
In 1965, the first PhD’s in ChE were awarded. In
the same year, Bill Gill became chairman and
promoted further the development initiated by
Shulman. In 1967, carefully documented long
range plans for departmental expansion were sub-
mitted to the National Science Foundation. The
resultant Departmental Development Grant,
awarded in 1969—the second given by NSF to
a ChE department—has enabled us to grow from
10 faculty members in 1968 to 14 in 1970. We
expect to have 22 faculty members and 100 gradu-
ate students by 1980. Recent changes in the mili-
tary draft and cut-backs in national research
funding may somewhat affect our time schedule
but hopefully will not strongly inhibit the realiza-
tion of these goals. Generation of new ideas and
programs essential to expansion will be aided by
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the fact that we have a faculty with diverse back-
grounds and interests.
In order of arrival the faculty are:

Herman Shulman is currently Dean of the Graduate
School, Vice President of the College, and Dean of Engi-
neering.

Bob Cole has been actively engaged in research on
nucleate pool boiling and bubble dynamics.

Tom Ward’s major interest is process control, but he
has worked in the areas of ion exchange, clay mineralogy,
the properties of liquid, and stream pollution.

Joe Estrin is continuing his research on nucleation
phenomena, particularly secondary nucleation.

Gordon Youngquist has worked on the equilibria and
kinetics of adsorption of gasses on ion exchange resins,
ete.

Bob Shaw, a nuclear engineer, does research on water
purification by reverse osmosis.

Bill Gill has done both theoretical and experimental
work on various aspects of transport phenomena, par-
ticularly convective diffusion.

Dick Nunge’s research emphasis is on convective
transport phenomena.

Ken Lu has been involved in studies of phase equilib-
ria at high pressures and stability analysis.

Jim Davis does research in heat transfer and fluid
mechanics associated with two-phase flow.

Andrew Burke’s primary research interests have been
in corrosion and atmospheric pollution.

David Cooney has developed programs in various bio-
medical and biological transport topics.

John Beamer’s interests are optimization and systems
modeling, with applications to environmental and societal
problems.

Joseph L. Katz has made a major contribution to the
field of nucleation phenomena.

Drs. Burke, Cooney, Beamer, and Katz are
the faculty members who have been added as a
direct result of the expansion called for by the
Development grant. The research interests of
these people have expanded the breadth of our
research and teaching efforts considerably. New
courses in air pollution, electrochemical phenom-
ena, high temperature gas dynamics, biomedical
lengineering, optimization, systems simulation,
and statistical mechanics have been generated.
Such courses have added considerably to the evo-
lution of a dynamic undergraduate program.

UNDERGRADUATE PROGRAM

During the last year, our undergraduate en-
gineering curricula underwent complete revamp-
ment. Our heretofore rigid programs, with a
plethora of time-consuming laboratory courses
and only four electives, were reorganized. Fewer,
better, and more relevant laboratory courses, com-
bined with reductions in the number of required,
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courses, now give us a curriculum with much
greater flexibility. This also has allowed us to
split some of our larger classes into smaller sec-
tions, in which greater interaction, discussion, and
personal attention are possible. Our undergradu-
ates now are taking a lesser number of courses
(124 credit hours vs. 140 before, for graduation),
but they are able to delve much more deeply into
them. Rather than specifying exactly their 3rd
Physics course, their 5th Math course, ete, we
now simply require any suitable additional course
in these areas. In the four year program, 17 elec-
tives are allowed, of which we limit six to Hu-
manities and Social Sciences, one to Physics, one
to Math, two to the Materials Science-Electrical
Science-Mechanics elective areas, and three to any
science or engineering curriculum, with the re-
maining four being completely unrestricted. The
large freedom of choices now offered will enable
students to pursue various programs depending
on their own career objectives, e.g., environmental
applications, industrial (management oriented),
industrial (technically oriented), graduate school,
ete. Our chemical engineering program still re-
quires all of those courses normally considered to
be indispensible, for example: stoichiometry,
stage-wise operations, thermodynamics, fluid me-
chanics, heat and mass transfer, kinetics, chemi-
cal engineering laboratory, and process design.

. a curriculum with much greater flexibility . . .

The new curriculum is also designed to permit
easy transfer of students from two-year colleges
into our program at the junior level—an option
which is becoming of increasingly greater impor-
tance.

An exciting addition to our freshman year
program has been o two-course sequence in rele-
vant engineering design. This is part of a new
experimental “Creative Engineering Systems De-
sign Program’” supported by a $200,000 grant
from the Alfred P. Sloan Foundation, spear-
headed by George Leppert, Chairman of Mechani-
cal Engineering. This program will give all of
our engineering students an opportunity to re-
ceive design education throughout their under-
graduate work. The program is computer-oriented
and provides for a variety of experiences such as
formal course work, independent study, team de-
sign projects, seminars, and close contact with
faculty. Experts in various areas where engineer-
ing is related to social and environmental prob-
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lems are brought in to deliver timely lectures to
the freshmen. Some typical topics have been
“Computer Simulation of Societal Systems,” “The
Relationship of Overpopulation to Engineering,”
“Urban Transportation,” and “Conservation and
Pollution.” A considerable portion of the Sloan
Grant has been used to provide partial support
for an extensive time-shared computer system for
our undergraduates.

The development of this program was moti-
vated, in part, by the feeling among high school
and college students that engineering education
is failing to relate adequately to society’s real
problems. A great deal of emphasis in this pro-
gram is placed on working on society’s complex
problems by the systems design approach.

Clarkson’s location in a rural county makes it
an ideal area in which to study societal and urban
problems on a “pilot plant” scale. Further, by
determining the factors governing migration
from rural areas, it may be possible to make
them more attractive and reverse the traditional
migrational flow, thus alleviating urban problems.
We feel that the flexibility of the program and its
orientation toward current problems are impor-
tant steps toward meeting the challenge of edu-
cating today’s student. Incidentally, a number of
professors in our own department are handling
discussion sessions of the freshman design course
in an effort to interact with and counsel, during
their critical first year, those freshmen who have
indicated a preference for Chemical Engineering.

Another mew prospect in the undergraduate
program, being developed by Drs. Burke and
Beamer, is a program in “Social Engineering.”
This four year program would include courses in
Social Science, Engineering, Economics, and Man-
agement and hopefully would develop technical
personnel with the social background and sensi-
tivity to attack effectively many of our country’s
more pressing socio-technical problems.

The recent cry for relevance and teaching ex-
cellence which has been raised on all U.S. cam-
puses has inspired us to search actively for ways
m which we might further improve our teaching.
A formal procedure for teacher evaluation, using
questionnaires developed by groups such as the
ASEE, has been instituted and the results will be
included in all actions related to salary raises,
promotion, tenure, etc. Many of our staff partici-
pated last summer in an ASEE-sponsored “Effec-
tive Teaching Institute.” Additionally, we employ
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complete videotape facilities to aid us in seeing
our own lectures as the students see them.

Another aspect of our emphasis on excellence
m our undergraduate program is a continuing
series of Student Orientation sessions, developed
m conjunction with our honorary ChE fraternity,
Omega Chi Epsilon. Aimed primarily at fresh-
men and undecided sophomores, programs dealing
with “what does a chemical engineer do?”’, “what
educational training does a chemical engineer
need ?”’, etc. have helped to guide the career de-
cisions of our younger students (these, incident-
ally, have abated attrition and drop-out problems
to a significant degree). This program also seems
to have encouraged our upper classmen, for sev-
eral of our seniors have recently set up their own
student counseling system, in which they have
offered to talk to any interested persons concern-
ing courses and similar subjects. Many of the par-
ticular students involved in this activity are en-
gaged in our Undergraduate Research Participa-
tion (URP) program, and have offices and lab
space in our building.

The URP program has been active since 1950
and has received NSF support six of the last

. . . being developed . . .
engineering.”. . .

is a program in “social

seven summers. Normally, six NSF-supported
participants are involved each summer for 12
weeks. Participants are initially selected before
their senior year, enabling them to carry over
their work into the academic year, for which
undergraduate thesis credits are given. Addition-
ally we usually have another six students engaged
in academic-year projects which are sponsored
by the department—so that at any one time as
many as 12 students may be doing independent re-
search. The success of this program has been out-
standing, perhaps because the students are care-
fully selected with respect to ability and motiva-
tion and because faculty involvement has been
extensive. Specific measures of the quality of our
URP program have been evidenced by the suec-
cess of our undergraduates in Regional AIChE
Student Conferences, in which several schools
meet, exchange ideas, and present research pa-
pers. Last year, in a conference attended by
several schools with strong ChE departments,
Clarkson students swept the first three places.
In the previous year, in a similar competition at
the University of Buffalo, a paper won first prize.
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Additional wundergraduate success has been
achieved in the AIChE Student Contest Problem
competition in process design. Clarkson students
have won two first prizes, and one second prize,
one third prize and nine honorable mentions (the
last one in 1969). We feel that these successes
reflect on the quality of our whole undergraduate
program inasmuch as excellence in both inde-
pendent research and in comprehensive process
design depend directly on skills and knowledge
acquired during the whole course of study.

We are encouraged by these indications that
our efforts in the undergraduate area are of
value. However, we feel that somehow our ac-
complishments in this sphere have hinged on the
recent great strides in our graduate program.

GRADUATE AND RESEARCH ACTIVITIES

The graduate programs of the School of Engi-
neering are organized along four main lines:
Fluid and Thermal Sciences, Systems Analysis,
Solid Mechanics, and Socio-Environmental Engi-
neering. A majority of our own staff is aligned
with the first group, as might be expected.

Graduate student enrollments of less than 10
during the first three years of the past decade
show, by comparison to the present 45 how we
have grown in this respect. The factors which
gave the greatest impetus to expansion of our
graduate program were the institution of the
PhD program in our department in 1961 (along
with Chemistry and Physics), and the vigorous
leadership of Bill Gill.

Our Master’s program requires a research the-
sts, and, like most of our research, is strongly
oriented towards engineering science (as opposed
to “pure” science). While the program is de-
manding, the students feel it is well worth the ef-
fort. We strive to have every MS thesis result in
work of publishable quality, and we feel that the
level of excellence of our MS degree is well above
average. For those students who do choose to con-
tinue on for a PhD (22 of our current 45 gradu-
ate students are intent on working to the PhD),
the amount of extra effort required beyond the
MS is consequently not as large as it would be at
many schools. The strength of our Master’s pro-
gram gives a tremendous head start towards the
PhD. It should be mentioned, with respect to our
research, that all projects are oriented towards
educating our students via theses. We undertake
no contract work aimed at testing or developing
specific products or processes. All of our studies
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deal with basic engineering and scientific funda-
mentals.

One interesting graduate research project
which has been funded recently under NSF’s new
program “Interdisciplinary Research Relevant
to Problems of Our Society” is a study entitled
“A Quantitative Model of Agropolis.” Bill Gill
and John Beamer are two of the five faculty mem-
bers working on this project. The objective of
this program is to make a predictive computer
simulation model of St. Lawrence County, the
county is which Clarkson is located. This will in-
volve developing a selected set of quantitative
indices to describe the state of the county (popu-
lation, economics, quality of life characteristics,
ete.) and creating a model to predict future
changes in the county and its relationship to the
rest of the world. While this research is not tra-
ditional for chemical engineers, it involves fa-
miliar analysis and modeling techniques and re-
flects our increasing concern for, and commitment
to, societal and environmental problems.

A striking index of the increasing activity of
our research programs is the steady growth in
funds expended for chemical engineering research
over the past few years. The monetary levels of
research activity in these last few years compare
favorably with most of the large established de-
partments throughout the country. Evidence that
these funds have attracted and active and scholar-
ly research faculty is at least partially reflected
by the number of papers published (or in press)
by the faculty in major refereed journals—155
in the last five years (88 published while at
Clarkson and 67 published while elsewhere). Dur-
ing this same period, our faculty members pre-
sented 57 papers at technical conferences and
meetings and delivered 46 invited seminars.

Some specific items which we also feel have
added directly to our graduate and research pro-
grams include:

e Engineering Science Seminar Program, in which about
10 distinguished lecturers per year are invited to Clark-
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son. Some recent visitors have included Sir Geoffrey Tay-
lor, R. Bellman, E. M. Sparrow, H. Brenner, C. Sleicher,
D. D. Perlmutter, D. J. Wilde, and S. Corrsin.

e Distinguished Visiting Professorships, partially sup-
ported by NSF last year, which allowed us to have two
scholars of international repute, Dr. Eli Ruckenstein of
the Polytechnical Institute, Bucharest, Rumania and Dr.
T. Brooke Benjamin, FRS, of the Department of Ap-
plied Mathematics and Theoretical Physics at Cambridge
University, England, reside with us last year (for one
full and one half year, respectively).

e Writing the “Fluid Dynamics Review,” published an-
nually in Industrial & Engineering Chemistry. Since 1966,
Cole, Davis, Estrin, Gill, and Nunge have been involved.
e The presence at Clarkson of the Institute of Colloid
and Surface Science has been of great value also in pro-
moting research interaction in areas of mutual interest.
Founded in 1965, the Institute has 27 members, of which
7 are chemical engineering faculty. Members include many
distinguished scientists who are authorities in colloid
chemistry, surface phenomena, and solid state physics.
» Facilities which said our research projects include an
IBM 360/44 computer, recently updated by the addition
of more input/output capability. This machine is acces-
sible to all of our students and faculty. A whole range of
research tools include a Philips electron microscope, a
six inch Mach-Zehnder interferometer, high speed photo-
graphic facilities, a Pace TR-48 analog computer, a sub-
critical nuclear reactor, high pressure reactors, hot-wire
anemometer equipment, and various chromatographic
and analytical devices. New physical plant facilities, in
the form of a $5.5 million Science Center to be com-
pleted in the spring of 1971 will permit a great ex-
pansion of all departments in terms of office, lab, and
classroom space. ChE will take over all space currently
occupied by the other departments in our present building.
e Additionally, one new development which may lead to
greater interdisciplinary effort and research on problems
of general societal and environmental importance is the
recent formation of a four college consortium linking
Clarkson with the- State University College at Potsdam,
St. Lawrence University, and the State Agricultural and
Technical College at Canton. Hopefully, the various
strengths of each member of the consortium can be co-
ordinated and brought to bear on problems of sig-
nificance. This is one of a great variety of factors which
will play an important part in our future plans.

HOPES AND PLANS FOR THE YEARS AHEAD

Clarkson always has been, and always will be,
a major source of undergraduate engineers. Our
primary responsibility will continue to be the
maintenance of a strong and contemporary under-
graduate curriculum. Our graduate program, still
in its early years, has shown great vigor, and has
proven itself a producer of high quality advanced-
degree personnel and research results, as well as
a valuable direct influence on our undergraduates
and their curriculum.

Our experience urges us without reservation
toward our 1980’s goal of 22 staff members and
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Professor Robert D. Cole demonstrates the use of a motion analyzer
interphaced with a card punch system. The apparatus will be used
in an analysis and computations laboratory soon to be activated by
the Department of Chemical Engineering at Clarkson College of
Technology.

100 graduate students. With the help of the De-
velopment grant we will strengthen our staff by
adding two new faculty members in the near
future. Specifically, we believe that greater repre-
sentation in the areas of heterogeneous catalysis,
control and systems analysis (especially as re-
lated to reaction engineering), and experimental
rheology would be valuable. Moreover, as a young
department (average age of 37 with a range of
27 to 48), we feel that additions at the associate
and full professor level would help.

If the present shortage of graduate students
and research funds is reasonably temporary, we
anticipate being able to generate sufficient en-
rollments and support to carry us forward after
the initial phase of our expansion is over. We are
ready, willing, and—we trust—able to continue
to expand our frontiers at Clarkson.

news

Columbia, Mo. — Dr. James R. Lorah, former chair-
man of Chemical Engineering at the University of Mis-
souri-Columbia has retired with a status of emeritus
professor.

Ames, Towa — Dr. George Burnet, Head of ChE at
Towa State University, has received this year’s Iowa
Citizen—Chemical Engineering Award. This annual
award is presented by the Iowa Section of AIChE to
honor and recognize the Iowan who has achieved excel-
lence in the chemical engineering profession and who has
made a significant contribution to society through his
work in civie, church, or similar type social institutions.
The award consists of an engraved plaque plus a check
for $200.
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