THE CHIEF

by some of his Frontiersmen

BACK IN THE DAYS when it was not yet

clear how far the analytical insights of the
mathematically inclined could usefully penetrate
the forests of practical Chemical Engineering or
cross the lakes of empirical knowledge, there
arose a frontiersman of unusually penetrating
gaze and persistent hardihood. Not only did he
start to explore the country himself in a series
of daring expeditions, either on his own or with
a lone companion, but with a Pisgah-sight of the
vastness and variety of the terrain he brought
together a band of voyageurs and mountain men
and fired them with a zeal for exploring and push-
ing back boundaries. No band of frontiersmen
has had a better “Chief” than Neal Amundson,
and least not on the frontiers of scholarship and
teaching. The statement stands whether you put
his department alongside others in science and
engineering or match it with all comers on the
University scene, for leadership of the quality
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NEAL AMUNDSEN
OF MINNESOTA

... “leadership of the quality Amundsen has
shown at Minnesota is as rare as a temperature
of 80° on a January day in Minnesota.”

Amundson has shown at Minnesota is as rare as
a temperature of 80° on a January day in Minne-
apolis!

Prosaically enough, the title “Chief” goes back
to the times when Chemical Engineering was but
one division in a Department of Chemistry, but
though all those little fiefdoms have been reor-
ganized many times and Chemical Engineering
has long been a department of the Institute of
Technology with its official “Head,” the more
familiar title persists appropriately enough as an
unofficial mark of esteem and a witness to the fact
that not all prophets are without honor in their
own territory.

When Neal Amundson was made Acting Head
of Chemical Engineering in 1949, he took over a
department that was at low ebb. It was fortunate
that the efforts that he and others made to bring
in a new Head were frustrated, for it allowed
Dean Spilhaus to put on the required pressure
and make Amundson himself the permanent Head
—an administrator of the only valid and safe kind,
reluctant enough to be saved from the snares of
power politics and efficient enough to make admin-
istration a means and not an end. Certainly Spil-
haus, himself an unusual Dean, must have seen
the promise of a 33 year old professor who had
spent as much time in departments of Mathe-
matics as he had in Chemical Engineering. For
after getting his Bachelor’s degree in Chemical
Engineering in 1937, Amundson worked for Esso
at Baton Rouge before returning to Minnesota to
take a Ph.D. in Mathematics. As a bridge be-

. . . he brought together a band of voyageurs
and mountain men and fired them with a zeal
for exploring and pushing back boundaries.
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In the analysis of the control and stability of
chemical reactors, Neal has produced a long
series of papers which go back to the early 50's.

tween the two he picked up an M.S. in Chemical
Engineering along the way; his thesis—the first
purely theoretical one to be accepted in the depart-
ment—concerned a problem that he suggested
himself, the application of matrix theory to staged
processes. Then in 1944-45 he was at Brown Uni-
versity at a time when the chances of war had
brought together in one place an unusually large
group of distinguished mathematicians. On his
return he was the effective cause of getting one of
them, Stefan Warshawski, to head the Mathe-
matics Department in the Institute of Technology
and build it up into a first-class department, re-
markable among departments of mathematics for
the willingness of so many of its members to dis-
cuss problems with engineers. Nor did Neal’s
connection with the Department of Mathematics
end there, for in 1964 when it found itself tempo-
rarily leaderless he stepped in as a head pro-tem
to steer it through some particularly critical
rapids.

But to return to the early explorations that
Neal made with individual scouts. One such area
was the theory of distillation with Andy Acrivos
for company, an area in which they found some
remarkable systematic results and laid the basis
for work that Neal later did with others on com-
puter methods for distillation. Another was that
of chromatography and ion exchange with Leon
Lapidus, an area to which he returned more than
fifteen years later to break new ground with
Hyun-Ku Rhee. In the analysis of the control and
stability of chemical reactors Neal has produced
a long series of papers which go back to the early
’50’s when he first had the insight to apply the
methods of non-linear mechanics and the enig-
matic Bilous was fiddling all night with an ancient
analog computer. This line has had many ramifi-
cations in exploring all sorts and conditions of
reactors. From the simplicities of the stirred tank
with a single reaction he advanced to two-phase
reactions, polymerizations, tubular reactors and
other distributed forms and most recently to spray
reactors. All these forays are marked by the pre-
cision of thought that is proper to the mathemati-
cal arts and the map of the territory which he
brings back is always accurate and as complete
as the conditions of the terrain and the resources
of the expedition allow. To the average explorer
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it has always been a source of amazement that he
could manage so many of these forays while still
providing the leadership of the troupe and doing
so many of its chores. He might say that he had
been fortunate in his scouts—Acrivos, Bilous,
Goldstein, Kuo, Lapidus, Liu, Luss, Rudd, Rhee,
Schmeal, Schmitz, Valentas, Warden, Wissler,
Zeman — to mention only an alphabetical few—
but they would say that they had been more than
fortunate in having a guide who could not only
lead their first excursion but also teach them the
lore that has allowed them to go still farther on
their own.

IN 1954-55 AMUNDSON took his first and only

sabbatical, leaving the Northwest Territory to
spend a year in Cambridge, England at a critically
interesting time. A year later they would have
been dispersed, but that year saw Denbigh, Danck-
werts, and Sellers all there under the professor-
ship of Fox and the department soon to expand
into new quarters. For Neal there was the oppor-
tunity not only to work up some earlier lines of
research and exchange ideas with a fresh group of
colleagues, but also to lay plans for strengthening
his crew and for many of his later explorations.

. . . his scouts—Acrivos, Bilous, Goldstein, Kuo,
Lapidus, Liu, Luss, Rudd, Rhee, Schmeal, Schmitz,
Valentas, Warden, Wissler, Zeman

This break followed the difficult years of
planning and moving into a new building in which
he had yeoman help from Isbin, Preckshot, Mad-
den and Ceaglske—some of the original members
of the department. In 1956 the first non-chemical
engineer, microbiologist, Tsuchiya, joined the
band to reinforce the tradition of intimate coop-
eration with other disciplines, for strong connec-
tions with bacteriology, as well as with mathe-
matics and chemistry, had existed since the
1920’s. During the academic year of 1958-59 Piret
departed for the highest circles of international
intrigue just as a motly crew were assembling on
the east bank of the Mississippi. Even those
brought up as chemical engineers were a little
“irregular”’; Ranz had travelled a lot with me-
chanical engineers and coped with the fogs of
aerosol science while farmer Frederickson, for
all his annular, Avian and non-Newtonian revels
at Wisconsin, had the seeds of his later botani-
cal interests and the germs of his bacterio-
logical predilections at work within him. After
post-docing in Holland and surviving a spell
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in the Air Force, Dahler, an Hirschfeldian
theoretical chemist, contributing not only a new
expertise and the highest intellectual stand-
ards to the group but also a new awareness
of the world around. From Edinburgh Aris
(“almost a mathematician”) came that year, and
in 1959 Scriven, the rectitude of whose technical
upbringing was matched by the variety of his
interests and thoroughness of his work. It was
never true that the department had a prejudice
against chemical engineers or experimentalists,
though the Dean was once heard to wonder when
the next would be hired. The next in fact was a
chemical physicist, the fire-eating Davis, whom
Dahler attracted to the troupe and who, like the
others, took to the routine mapping as conscien-
tiously as to the more exciting excursions, peri-
odically returning from Hilbert space to teach
compressible flow. From Admiral Rickover via the
Johns Hopkins came the urbane and able Keller
in 1964, his biomedical interests reinforcing the
teaching and research of Frederickson and Tsuchi-
ya. Yankee Carr and plainsman Schmidt, a brace
of gifted experimentalists, followed a year later
to strengthen and broaden the work in kinetics
and surface chemistry and the far-travelled Hick-
man, with interests ranging from electro-chemis-
try and ecology to Teilhard de Chardin and the
Fish, joined a few years later. Such a various
bunch would never have been knit without the
superb leadership they found in ‘“The Chief.”
Most recently the troupe had an even larger ad-
dition when four materials scientists—Hutchin-
son, Nicholson, Sivertsen and Toth—moved en
bloc from a redistributed metallurgy department
and Macosko came from Princeton, to polymerize
in place and help cement the structure. As it did
before in the interactions with biology, chemistry
and mathematics, so now with materials science
is the process of cross-fertilization in teaching
and research beginning again.

ERHAPS IT WAS THE problems of cross-

fertilization that attracted Neal to the art of
growing orchids, another project—this time for
personal rather than public good—that blossomed
under his hand. A few years ago, his wife’s gift
of African violets, for “the man who had every-
thing,” started this interest which, followed up

It was never true that the department had a
prejudice against chemical engineers or
experimentalists . . .
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When he disappears at meetings, it is usually to
the local orchid growers and he is commonly
rumored to count their chromosomes before
going to bed at night

with characteristic thoroughness, soon led him to
graduate to orchids. When, a year or so ago, he
built a new house, it was distinguished not only
for the tastefulness of its architecture—to which
he would readily admit that his wife made a major
contribution—but also for a 20’ x 30’ greenhouse
now stocked with a few hundred orchid plants.
When he disappears at AIChE meetings, it is
usually to the local orchid growers and he is com-
monly rumored to count their chromosomes before
going to bed at night.

To recite the honors and awards that Neal has
received would be like decorating a voyageur’s
buckskins with boy scout badges. But his Regents’
Professorship perhaps deserves mention. In the
University of Minnesota a handful of professors
are entitled ‘“Regents’ Professors,” an honor for
which they are proposed and judged by their
peers. From the morass of the present-day state
university, overburdened with top-heavy adminis-
tration and forced to make meretricious advances
to all and sundry, the distribution is intended to
select a few outstanding faculty members among
those who have kept faith with the traditions of
scholarship and service. It would be a strange in-
terpretation of the charge of that selection in any
university if Neal Amundson were not among
those few.
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ONE WEEK COURSES AT
SAN FERNANDO VALLEY STATE COLLEGE

Control Systems Design. A short course covering basic
principles of control system design for linear, non-linear,
continuous, and discrete-data systems using modern opti-
mization techniques will be presented July 26-30, 1971.
Applications to chemical and petroleum industries will
include the analyses and design of control systems for
distillation columns, blending systems, and chemical re-
action systems. The fee is $300. Contact E. J. Hriber, 227
Engineering Building, San Fernando Valley State College,
Northridge, California 91324.

Analog Simulation and Computation. A lecture-laboratory
course in basic concepts and advanced techniques for the
solution of engineering problems by analog simulation will
be presented August 2-6, 1971. No prior knowledge of
analog computers is required. The fee is $300. Contact
J. F. Paul, 414 Engineering Building, San Fernando Valley
State College, Northridge, California 91324.
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