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SEIDEL: Today is Thursday, June 1, 1995 and we're in the Charles Babbage Institute at the University of Minnesota to

talk with Neal Amundson about his career here at the University before, during, and after World War II, and the history

of the chemical engineering department which he built up here. We have two guests and for the purposes of voice

identification I'll let them introduce themselves so we'll know who they are when they speak. [Leon Green] [Donald

Aronson].

I was struck by something you wrote in Chemical Reactor Theory—A Review where you said, "Before World War II there

were almost no catalytic processes in a petroleum refinery, and, aside from certain early developments in basic chemicals

such as ammonia synthesis and sulfuric acid manufacture, there were few catalytic processes in the chemical industry."

I'd like for you to characterize in your own words what difference you think the war meant to the field and particularly

in what areas you think the changes were greatest.

AMUNDSON: Well, I would say before World War II most engineering was essentially non-mathematical. Electrical

engineering, for example, was worried about the power, for example, and the radio a little bit. Mechanical engineering

was very non-mathematical. Chemical engineering was a lot closer to chemistry than it was to engineering and most of

the better chemical engineering departments were attached to chemistry departments rather than engineering schools.

Now, in World War II there were lots of chemists and physicists and mathematicians who worked in government

laboratories, and they worked on problems that were essentially chemical engineering problems. For example, Manson

Benedict did the whole isotope separation thing at Oak Ridge. A large number of those chemists and physicists and

mathematicians after the war went to chemical engineering departments. The other thing that happened, of course, was

that there were large numbers of students who showed up from 1946 through 1947, GIs and so on, and there was a

shortage of teachers in chemical engineering departments, and a lot of people got essentially sucked into chemical

engineering departments and I was one of those. I was in the mathematics department at that time. I think that had a

remarkable effect on business because it really changed the whole research structure. For example, Owen Watson went

to Wisconsin. Manson Benedict went to MIT, and it really changed what was happening in most departments.



SEIDEL: But let's talk more about this change. You took your bachelor's and master's degrees here in chemical

engineering. What was the department like then? Could you describe it?

AMUNDSON: It was an operation that was in the basement of the chemistry building, and Charles Mann was the

department chairman and he'd been there since probably 1918. It had three or four full professors in it and then they used

a lot of instructors. It was certainly a competent department but certainly a starter department by a long shot. Montona

was there and a man named Monthill, and the reason I got out of it was I thought the research they were doing was

extremely dull. They were doing heat transfer and boiling heat transfer and doing all kinds of stuff from a very empirical

point of view, and I was the first one ever in that department to get a master's with a non-experimental thesis and that

was 1951.

SEIDEL: G. N. Lewis at Berkeley, who had one of the leading physical chemistry departments in the country, was asked

at one point to start up a chemical engineering department and he said if you want to be a chemical engineer you go take

a degree in the chemistry department and you go over to the engineering school and take a degree over there and that

will make you a chemical engineer.

AMUNDSON: That's what the Germans did for a long time.

SEIDEL: It intrigues me that that department, like Cal-Tech and like several others, had a strong theoretical bent to the

chemistry that was done there, but I think apart from MIT and maybe a couple other schools that was not true in the

chemical engineering departments before the war. You said that the University of Minnesota did not teach much math?

AMUNDSON: There was very little mathematics.

SEIDEL: How much math did you have to take to get your degree? What was the requirement?



AMUNDSON: As undergraduates, most engineers took five quarters. The two quarters in the second year, one was

called differential calculus and the other was integral calculus, out of an abominable book - Alacur & Hardy. Did you

ever look at it?

ARONSON: No, but it's probably no more abominable than the one we use now.

AMUNDSON: No, you'll have to look at it sometime. Somebody described it as the bare bones [laughs].

ARONSON: Yes, but that was the style. The calculus was a second year course.

AMUNDSON: That's correct. We started with college algebra and then trigonometry and then the quarter of analytic

ARONSON: What did you do in high school?

GREEN: Plane geometry.

AMUNDSON: A lot of that except analytic geometry.

SEIDEL: But you were particularly interested in mathematics?

AMUNDSON: Not really at that time. I didn't get interested in mathematics until I got my bachelor's and got to Baton

Rouge with Standard Oil, what is now Exxon, and a half a dozen of us took some evening courses at LSU and one was

a course in differential equations and it was taught by a very charming fellow and he kind of excited us.



SEIDEL: Do you remember his name?

AMUNDSON: Norman Rutt. He's still alive and lives in California. He was an awfully good fellow and I would say

he got me interested in it. Then when I decided to come back to the University I decided I was never going to be happy

working for a big corporation. And I came back and the only thing that was available for support was a TA in a

department that was in the college of engineering. It was called the department of mathematics and mechanics. I was

thinking about getting a Ph.D. in chemical engineering, but I discovered what they were doing really wasn't very

interesting, so I decided to pursue a degree in mathematics and I've worked for Hugh Thuret who is also still alive.

SEIDEL: Is he still here in Minneapolis?

GREEN: He lives in Toronto now. He just moved last fall.

SEIDEL: One of the questions I was going to ask you was how did you turn into a mathematician so miraculously after

coming back from Standard Oil? And I was going to ask you, too, whether you had any contact with the research that

was going on at Standard Oil?

AMUNDSON: Oh, no. One wasn't allowed over there. If you were an engineer you were told to stay away from what

was called the 100 Peril Plant. It was the early fluidized FCC. That was strictly verboten to go over to that place.

SEIDEL: So the main effect of your two years in industry was to convince you you didn't want to do any more years in

industry?

AMUNDSON: No, the problem actually was not with the work. That was not the problem at all, but it was structured

battling, and one really got bogged down in all kinds of non-productive activities. You had to write long reports, for

example, about everything. I finally got my fill of that and I came back in 1939.



SEIDEL: You were an instructor after you got your master's degree, and then you went to Brown University in 1944?

AMUNDSON: That's right. I was there for a year and a half and that's where I finished my thesis as a matter of fact,

because by that time Thuret was out in Italy, I think, in the first things that the armed forces called operations research.

And while he was there I finished my thesis while I was at Brown.

SEIDEL: Who did you work with at Brown? Anybody in particular?

AMUNDSON: Broshovsky.

SEIDEL: And he came back to Minnesota later, too?

AMUNDSON: He was brought here. When I went to Brown my eyes were opened up about what mathematics was all

GREEN: Was Rosie there then?

AMUNDSON: Rosey was there and Lerbner was there and Brodher and Heller, Martin. It was a whole new thing to me

as a matter of fact. It was as if somebody pulled me out of the water.

GREEN: Brown during the war deserves a history.

SEIDEL: I'm aware of the work they did in uranium separation, for example. They were involved in a number of things

apparently.



AMUNDSON: The math department was superb. Then what I did when I found out what was happening, there was a

chap that I shared an office with here whose name was Hugh Wilcox and I said, "Look, there are a lot of people here and

if you want to change the mathematics department this is the place to look." And so he contacted Samuel Lynn who was

the dean here, and Lynn got hold of the old department head whose name was Priester, and Priester came up with a few

people, and that was a hard show because it was obvious if George Priester weren't very, very careful he was going to

get lemons thrust upon him. But I took Priester to talk with Martin and I brought up the Broshovsky name and Martin

got euphoric about Broshovsky and they eventually offered him the job and he came here I think in the fall of 1945,

maybe January of 1946.

ARONSON: He came as an assistant professor?

AMUNDSON: Oh, no. He came as a full professor. He started to offer then, in that department, real graduate courses

that hadn't been offered before. He had a whole year of courses in mathematics. He had a full year of courses in PDE

(Partial Differential Equations), probably one of the first ones that was offered to us. It became obvious to Spilhaus after

he came that the old department chairman had to go, and so he made Broshovsky the department chair and that's when

the department started to blossom.

ARONSON: At this time Broshovsky was here and Hugh Thuret was also here1;

AMUNDSON: Yes. He came back in the fall of 1946, but I'm not really sure. Maybe it was in the fall of 1945.

GREEN: Wilcox was here.

AMUNDSON: Wilcox and I continued to share the same office over there until 1947 when I came over to the Chemical

Engineering Department because they needed somebody to teach. And I could see, for example, that the kind of

mathematics I was interested in and also the kind of mathematics I was able to do that I really didn't have any business



being in a regular mathematics department. So that's why I came over, and it was one of those situations where I

agonized over it for a long time. But I think it was the smartest thing 1 ever did, as a matter of fact, because I could now

solve all kinds of chemical engineering problems that nobody else had ever looked at.

SEIDEL: What fields had you gotten into while you were at Brown?

AMUNDSON: Brown had a program, I think it was called applied mathematics program, at that time and they had a lot

of refugee Germans and so on who showed up, and they taught a wide variety of things. So what I did there was just took

general courses in things which one would call applicable mathematics.

SEIDEL: By applicable do you mean to chemical engineering in particular?

AMUNDSON: No, not to chemical engineering at all. It was all fluid mechanics and continuum mechanics and plates

and shells and partial differential divisions, that sort of thing.

SEIDEL: Did you do much with numerical techniques?

AMUNDSON: No, there were very little numerical techniques.

SEIDEL: Now, right after the war, of course, with the digital computers coming on-line like ENIAC, John von Neumann

began to push the application of these machines to such problems.

AMUNDSON: He gave a seminar, a talk, while I was there.

SEIDEL: And were you influenced by that very much?



AMUNDSON: Well, I don't really remember. The computer influences I've had really happened here. Any influence

happened here because I was asked to be a consultant for Univac and so I got real hands-on experience running them

at Univac. That's what started that.

SEIDEL: You came back to work on reactor theory among other things. You were working on installation and reactor

AMUNDSON: We started in the math department, Rutherford Aris and I, started what is now called chemical reaction

engineering which was really only the application of non-linear mechanics, for example, to chemical reaction systems.

Reaction to fusion, and so on. I mean, that's all that was.

SEIDEL: Well, some of my colleagues in the chemical engineering department would give you a lot more credit, because

the Aris came along somewhat later. But let's talk a little bit about the post-war department. You came back here in '47

as an associate professor now as you say to teach...

AMUNDSON: I was in the mathematics department as assistant professor, and then in 1945/46 and early '47 the then

department chairman Charles Mann kept saying all the time, "Why don't you come over in the chemical engineering

department and, not only help us out with the teaching, but why don't we find out what mathematics is all about?" And

so every time I would see him up in the faculty club while he was playing billiards, he would say, "When are you coming

over?" And so finally one day I said, "Doc, either make an offer or let's forget this whole business," [laugh], "I'm tired."

So three or four days later Samuel Lynn called me up and asked me to come over and asked me if that was actually

something I wanted to do. And it entailed a salary increase from $3,800 that I was getting in the math department up

to $4,700. And that was an enormous salary increase. I told my wife and she said, "Let's go." [laugh]

SEIDEL: But you really didn't feel a great intrinsic interest in chemical engineering.



AMUNDSON: Not for any length of time, not really.

SEIDEL: So, when you moved over to that department, did this begin to revive?

AMUNDSON: Oh no, that changed everything, because you know I could see if you're going to be around the university,

you have to do some research, ok? One of the things I'd spent a lot of time on at Brown was what was then called non

linear mechanics out of the book by Nordsky. So when I got over in chem engineering, I had to teach undergraduate stuff,

and I discovered that nobody had ever made applications as far as I knew at that time of non-linear mechanics, chemical

reactions, this sort of stuff. And fortunately, about the same time we had a French student in chem engineering, and he

was extremely bright. He graduated from the Polytechnique and he and I started to fiddle and he became expert in

running our old analog computer. This is a fellow is named Bilous, Olegh Bilous. One of the first things we did over

there is we took what are called the ..(?).. copy equations and ran off phase-point (?) diagrams, and that's something that

hadn't been done at all at that time in the U.S. I suspect it had already gone on in Moscow, because some books came

out after the war which indicated that they also had been doing about the same thing. But here in the U.S., we actually

started that. So, what we were interested in at that time was called chemical reactor pathology. What can go wrong, ok,

that you can find out by studying these statistics.

SEIDEL: You did some earlier work with Dr. Andrew Acrivos on the IBM 602A punch?

AMUNDSON: Oh, yes, we used the 602A calculating punch.

SEIDEL: What got you into that?

AMUNDSON: No one up to that time had made any application of the use of matrices in things where matrices were

obviously the tool to solve the problem. They're called poly-components. We wrote the first large computer programs

for that sort of thing, some of them, if you look at those old publications like I carried over to UNIVAC where they used



computers.

SEIDEL: Now, you also did some work in that period on an analog computer.

AMUNDSON: That's the analog that I call the REAC, Reeves Electric Analog Computer. That had fourteen integrators,

and Bilous became an expert on that.

SEIDEL: And where did that machine come from?

AMUNDSON: When Spilhaus came, in probably 1948, he was appalled because there weren't any computers of any kind

at all. We were all using Monroes and Marchands and so on. He was appalled. So he was instrumental in getting that

computer. It was housed up on the second floor of the mechanical engineering department. That's also where the 602A

SEIDEL: Now, these were acquired through Cuthbert Hurd, do you think? Or just commercial purchase?

AMUNDSON: Well, I don't know what Spilhaus did. He had all kinds of...(?)... in his office [laugh].

SEIDEL: Hurd was going around about this time, promoting scientific applications of the 602.

AMUNDSON: Yes. Now Bilous used to work over there all night, and he came back one afternoon after he'd gone home

to sleep, and said that he had found a system with sustained oscillations. And, of course, nobody believed that at that

time. I mean, that was just not something that you could sell. Well, I said, let me see the printout. He said, "Well, the

printout won't come because a part of the cycle was off the paper. But I'll go back tonight and see if I can do it again."

He could never do it again.



SEIDEL: There was some earlier work that had been done by a Stewart Brinkley and Robert Smith at the Bureau of

Mines. Were you aware of those studies?

AMUNDSON: Oh, yes, indeed.

SEIDEL: So you were aware that this was being done elsewhere?

AMUNDSON: I knew about what Brinkley was doing. He was a remarkable fellow. Do you know him? Or know of

SEIDEL: I know about him from some of the early IBM scientific computations.

AMUNDSON: He was a chemist, and he was working for a Ph.D. at New Haven. And he was grinding silver iodide,

I think, in a mortar and pestle, and the whole thing exploded and blew off his hands and blinded him. So, he was an

extremely smart fellow and he said, "Well, I can't be a chemist anymore," so he became a quasi-mathematician.

SEIDEL: At about this time, you became head of the chemical engineering department?

AMUNDSON: I became acting head in 1949. It was called something else in '49 and '50 I can't even remember. 1950-51

I was called the Acting Head. We had an offer out to a fellow named Joe Franklin who was working at that time for

Humboldt Oil in Texas.

TAPE 1/SIDE2

AMUNDSON: Doc Mann was a suicide in 1949. Then we had a search, looking for somebody to be department head.

We had a hard time because the department had poor housing and was not really a thriving operation. So we had a



relatively hard time. Manson Benedict was offered the job at that time. Finally Spilhaus made an offer to a fellow named

Joe Franklin, who was a chemist at Humboldt, and he accepted the job. Our only difficulty was he never showed up.

After about 18 months or so, I went in to see - all this time I was acting chairman - Athel, and said, "Athel, we have

to do something, because I don't think he's ever going to come." So he said, "OK, I'll call him up right now." So he

called him up right now and Joe said, "That's true. I'm not going to come," [laugh]. So, then there was a fellow in the

department whose name was Edgar Piret, and he thought he was going to become the department chairman, or head.

As a matter of fact, they were called "chief at that time. And the whole department except for me, I discovered, went

to see Athel and said," We won't have Edgar Piret under any circumstances." So then Athel called me in one day and

said he thought he'd make Edgar Piret department chairman. I said, "Well, that's fine, then I leave," [laugh]. He said,

"OK, you're head," [laugh]. That's how I got to be head.

GREEN: Piret stayed on for many years. I remember him.

AMUNDSON: He and I didn't get along at all because he was a complete ass. He became the most successful scientific

attache in a foreign embassy, and he went to Paris. French was actually his native language, as a matter of fact. He was

from Canada originally. He stayed there for seven or eight years, and he was on leave all the time from here. As a matter

of fact, I used to fill out the leave form for him for several years. And then, finally, I decided not to do that anymore.

By that time, Gerry Sheperd was vice president, and he said, "You know, I was looking over your budget, and I don't

see Piret's name on it anyplace. And furthermore, in his file I don't find any documentation at all." I said, "Really?

That's not surprising." And he said, "What do we do?" I said, "I don't know. It's up to you - you're the vice president."

So Piret came into town one time and Gerry said, "Look, I have to have your resignation." And he got it. That's the way

that ended.

SEIDEL: So, this was not a proposition where you were being courted, particularly.

AMUNDSON: No, not at all.



SEIDEL: You had greatness thrust upon you.

AMUNDSON: Well, I wouldn't put it that way, but go ahead.

SEIDEL: And to build up a department -- at least in my historical studies thereof-- you always have to have some kind

ofsupport.

AMUNDSON: I will tell you exactly what the support was - very, very simple. Spilhaus discovered that if he left me

alone, I wasn't going to make any mistakes. So therefore, he began to let me do whatever I wanted to do. We were so

successful, for example, that he got positions from other departments, and gave them to the chemical engineering

department. We started hiring. Rutherford Aris is one of the early ones, of course, in 1953 or so. We were extremely

lucky in hiring lots of other people. And I just had one standard restriction on all hiring: if I thought I was smarter than

the fellow I was interviewing, I wouldn't hire him.

SEIDEL: Now, you hired a lot of people out of the chemical engineering field.

AMUNDSON: Oh, yes, that was all done by design.

SEIDEL: What was the design?

AMUNDSON: The design was that there was almost no money to build up a research operation at the University of

Minnesota at that time. The University did not supply any funds at all to the department for anything. It was a deficit

spending operation every year. So therefore, I decided we will hire for the foreseeable future only theoreticians. And

that's when we hired Aris and all those others - John Dahling and Skip Scriven and all those other people. That's why

we hired people like that.



SEIDEL: So you weren't looking particularly for physics to inform chemical engineering, or theoretical chemistry to

inform chemical engineering?

AMUNDSON: No, we wanted chemists and physicists who we hoped we could turn into chemical engineers.

ARONSON: But who didn't need any investment in laboratory.

AMUNDSON: But who needed no investment in laboratory equipment, that's right, [laugh]

SEIDEL: Now you were supported continuously, first by the Office of Naval Research from '4*

AMUNDSON: That was through Broshovsky.

SEIDEL:.. . and then from '53 on by the National Science Foundation.

AMUNDSON: That's right.

SEIDEL: Those are your chief sources of funding in those years for research.

AMUNDSON: That's right. I was never a big money-raiser.

SEIDEL: There was no protection particular to the industry at that time?

AMUNDSON: No, it was very, very rare. Extremely rare at that time.



SEIDEL: Yet here you are in the orbit of 3M.

AMUNDSON: 3M did not like us at all because we only did theoretical work, and they didn't like that at all. As a matter

of fact, we used to go over there every spring because they gave us $3,000 or something like that for a fellowship, and

when they gave us the $3,000 usually the president or the vice president gave us all a lecture about what a lousy

department we were.

SEIDEL: Well, it's a very striking contrast to MIT, which as you know was built up on close alliances with industry

before and after WWI, and the technology plan that Walker had and all that sort of thing. And here you have your

department, which ~ by many assessments that I have read — came to eclipse MIT in chemical engineering.

AMUNDSON: ...by a wide margin [laugh].

SEIDEL: . . . and yet you say you were not connected with industry and hired only theoreticians.

AMUNDSON: That's right, but we did a hell of a lot of research.

SEIDEL: Theoretical research.

AMUNDSON: That's correct.

SEIDEL: OK. That brings us back then to the computer, which is one of the instruments, I take it, of this research

program. Marvin Stein, who was a developer of the computer department here, recalls your name among a population

of one, that he can remember, who was interested in computing.

AMUNDSON: Let me explain how all this started. In 1955,1 started consulting at Univac.



SEIDEL: OK, this was after ERA had merged in?

AMUNDSON: Oh, yes, indeed. All the ERA people were over there.

ARONSON: In 1955, some ERA people were in Arlington, Virginia. I was one of them.

AMUNDSON: When I saw computers over there, I tried to convince Gerry Sheperd and the fellow who was president

at that time that the university has to have a computer. We bought the almost model 1 of the 1103, and we paid $285,000

for it. That was put up in the old experimental engineering building, up on the second floor, but that was one that I drove

through over there, and I drove it over here through Gerry Sheperd. The only difficulty at that time was Gerry Sheperd

wanting to build his own computer. And, that really offended me, as a matter of fact [laugh].

GREEN: He was attacking the wrong guy. I remember that machine. We used to have seminars over there because it

had to be cooled, so that was the only building with air conditioning.

SEIDEL: Now that was the variant of the Atlas that the ERA had built for the military, the 1103, as I recall.

AMUNDSON: The 1101 was project 13 at ERA, so it'd be 1101. Now, they'd gone through the 1102 and 1103 by the

time I was over there.

SEIDEL: But these are St. Paul machines?

AMUNDSON: That's right, in St. Paul.

SEIDEL: And had you been aware of their work before the mid-50s in any way? Were you acquainted with them?



AMUNDSON: Not really.

SEIDEL: (to Aronson) You said you were connected with them.

ARONSON: I worked for ERA one summer, (to Amundson) You were talking about building up your Chemical

Engineering Department as a threat to the Chemistry Department. You also, apparently, had a great deal of influence

in the Mathematics Department. How did that play into this story?

AMUNDSON: Honesty is now gone, you understand [laugh]. Broshovsky was here because of me. And he got the kind

of job, at that time, which he probably couldn't have gotten in very many places. He got a fancy salary, and he became

— in that department over there — the king. Everybody ducked to him and he could do whatever he wanted, and so on.

So when he had his office over at the engineering building, I was in his office almost every day. And the book that

Weinberger wrote was something that I had insisted that Broshovsky had to put in the department. We had to have a

course in elementary partial differential equations. That got taught early, and there were lots of sections for example.

I was always friendly with Hans and Marcus, and you two.

ARONSON: Before that, I mean the transition of the Math Department and the Department of Mathematics and Stat.

AMUNDSON: Oh, OK, you want to know about that. I'm a little bit confused now, but, pre-1960, there were two

separate departments. And the chaps over in the arts college department began to notice that the department over in the

engineering school was getting better and better all the time.

GREEN: And getting better paid.

AMUNDSON: And better paid, and a lot of other things. Now, from the early 1940s until sometime in the 1950s, there



was always the fear that the arts college department was going to swallow up this department when Bill Hart was around

there. Bill Hart just wanted it so badly, he could taste it. You're scowling, and I know why [laugh]. Then in the late '50s,

Terry Kalesh and Gil Baum and a few other people started to say they wanted to be in this department over here, that

they actually wanted to be swallowed up by the other department. So there developed a lot of activity back and forth,

and finally Wilson, who was president at that time, said he would combine the two departments, and Broshovsky could

be the chairman of the whole thing. That made everybody happy, except for Cameron and Laud ...

GREEN: Hart was still there

AMUNDSON: Hart was still there and

ARONSON: And Baumstead, don't forget Baumstead.

AMUNDSON: ... and Oscar and a few others. Then Broshovsky discovered when the budgets came up that each

department was now going to have its own budget. So Broshovsky had been carrying this offer for LaJolla for a long

time, and he wrote to LaJolla and said, "I'm comin'." That really pissed me, so I wrote a real hot letter to the president

and sent a copy to the dean, and said, "This is a tragedy because now things are developing, and it looks to me like now

they've failed." So Spilhaus called me over, and he wanted to know what it was all about. I went home, and a couple

days later, he called me up and said, "You are now head of both departments." So now I was head of three departments.

AYou are now head of all three departments." I was so thunderstruck that I didn't know what to do. I said, "Well, I'll

think about it." And I went home, and I came back the next morning and went to see Ann Pusack and said," I'd like to

see Athel," and she said, "Athel won't be back for a month." [laugh]

GREEN: His usual approach.

SEIDEL: Greatness was thrust upon you a second time.



AMUNDSON: So then I started to work very hard to get the departments combined, and also to find somebody to

succeed me. That took six months.

SEIDEL: Did Broshovsky go to UCSD?

AMUNDSON: Well, it used to be called LaJolla, UCSD.

SEIDEL: Was General Atomics involved in this decision at all?

GREEN: No, I don't think so. It was a new university, they were forming a new campus.

SEIDEL: General Atomics was very involved in the formation of UCSD and gave them money.

GREEN: Every department was new. The whole campus was new, so he founded the department, he had the opportunity

to build it.

AMUNDSON: I can remember that then, about the following week or so, I called everybody together, and told them that

I had no desire to be head the mathematics department. I really didn't want the job any more than they wanted me. And

that I would work extremely hard to find a department head for them, and then I'd get the hell out. So, 1 went over and

I sat down. And Hull Rosenbloom was sitting in the back, and he came and sat beside me and said, "What are we gonna

do about my salary?" [laugh].

ARONSON: Well you weren't the worst they had ever had.

AMUNDSON: Finally, the departments were combined, in December of 1963. We spent the rest of that year ~ you and



I were on the committee, and I can't remember who else — trying to find a department chairman. I guess Don Skirr(?)

GREEN: I was chairman of the IT when Broshovsky left. He said, "You're chairman." And I guess Laud was chairman

in SLA at that time. That fall was spent doing the surface things of the merger. The merger had been done behind the

scenes. But, of course, the senate had to debate this, because SLA was afraid of losing the science part of its SLA, which

it did. Physics had already left, I think. There was a big debate in the senate. I got up and said that we were sleeping

together already: make it a marriage [laugh].

SEIDEL: Can we get back to computers now? OK, you got 2 a million dollars, apparently, for that ERA machine, from

NASA and from the NSF.

AMUNDSON: Is that right?

SEIDEL: Or so Stein tells me.

AMUNDSON: OK, well, he would know.

SEIDEL: But he doesn't recall exactly how you did, and I was hoping you recalled what that was about.

AMUNDSON: My impression is that we didn't get any money at all from the outside. Now, we got money from NASA

somewhat after that. But I don't think that NASA money went to the computer.

SEIDEL: And then you were involved also in getting the Control Data 1700 and the.

AMUNDSON: . . . 1604 was the first one.



SEIDEL: OK, I though the 1700 was a little process computer you got, and then you went to the 1604.

AMUNDSON: Yes, I don't remember the first one we had.

SEIDEL: Because the 1604 was the first so-called supercomputer that they built.

AMUNDSON: That was a modification that was done by Seymour of the Univac computer that was known as an NTDS

configuration, Navy Technical Data Systems. And all he did apparently was modify that one so they could get a

computer out fast. That's when they brought the 1604.

SEIDEL: And did you receive special consideration from CDC, since this new company went on to sell?

AMUNDSON: Oh, I suspect we did, because we were sleeping with them for a long time.

SEIDEL: So there were close relations with CDC

AMUNDSON: Very, very close. Matter of fact, if that sort of thing happened now, we would get in grave trouble,

because we all owned stock in Control Data [laugh].

SEIDEL: I hope you sold it at the right time [laugh].

AMUNDSON: I sold it at the right time.

SEIDEL: That's good. Did you feel that that connection made it possible for the university to get ahead in this particular

game?



AMUNDSON: Oh, I think so, by a wide margin. I think it was an extremely good thing.

SEIDEL: It's my impression that this department had quite a lead over many other departments in terms of applying

computers to chemical engineering problems. Was there a great deal of resistance to that?

AMUNDSON: No.

SEIDEL: Not in your department?

AMUNDSON: Not in our department.

GREEN: You had stacked the department with people who were sympathetic.

AMUNDSON: I had stacked the department with my friends, [laugh]

SEIDEL: Well, Screbin was telling me that - early on, because of the kind of work that was done with Monte Carlo

modeling and the things at Los Alamos - it sort of had a bad name in the scientific community. He really thinks the

work that was done at Los Alamos delayed the application of these computers to large-scale problems. Now, I don't

know how specific he was being.

AMUNDSON: I really don't know.

SEIDEL: There's some suggestion in the particle physics world that when Monte Carlo simulations were used, peopl*

distrusted them. But in chemical engineering, which seems to have been one of the earlier engineering fields to make

use of these instruments, there was no great distrust.



AMUNDSON: That's as far as I knew.

SEIDEL: So it was a smooth transition into that. Did most graduate students begin to do work on computers fairly soon?

AMUNDSON: Oh, you bet. That's the way it was started. When we had the 1103, the fellow who was going to give

the commencement address here, for example, worked on the 1103. All kinds of people worked on the 1103. The

chemical engineering department at that time was the second-largest user in the university. Willie Lipscomb was the

biggest user when he was here doing molecular structures. And that's what he got the Nobel Prize for.

SEIDEL: So, would you think that other universities were more reluctant, or just didn't have the resources to

AMUNDSON: Well, they didn't have the people at that time. It was a people thing. Most other universities at that time

really didn't have strong theoretical departments. For example, there was nobody at MIT, almost nobody at Berkeley.

There was one of my students at Princeton, who consulted for IBM, and so he had free use of all early IBM computers.

But that didn't catch on for a while.

SEIDEL: What about in the national labs? Was there any work you were aware of there? They had some big computing

resources.

AMUNDSON: Yes, before we had a computer here we used one at one of the national labs.

SEIDEL: Did you use Maniac? Oracle?

AMUNDSON: No, I don't think it makes any difference. We used one of those. I had a student who used to commute.

He would go over there about every two weeks or so to use the computer.



SEIDEL: So really, the first use of computers was in that kind of a context?

AMUNDSON: That's right.

SEIDEL: This is why you thought you needed the computer here? Because you were able to do that work successfully?

Or were there other reasons that you felt the University really needed to get ahead?

AMUNDSON: Well, I'd say that Marvin Stein and some other people kept pressure on people in the university to

upgrade. We had a computer committee that he was chairman of for a long time, and I was chairman of, that we had

faculty people on. And there was always the urge to upgrade the whole thing -just as it is now.

SEIDEL: Did this committee leave any written record of itself?

AMUNDSON: I doubt it.

SEIDEL: Historians are doomed, [laugh]

AMUNDSON: If Marvin Stein doesn't know about it, then I don't think anybody knows.

SEIDEL: I don't know that he's been asked.

AMUNDSON: Well, I think he would probably know. He may have some references in that area.

SEIDEL: And this met monthly, or weekly?

AMUNDSON: Well, we met often. We used to do a lot of things. For example, we would really decide who could use



the computer, and how much and so on and so forth, so it was a working committee.

SEIDEL: Scheduling committee?

AMUNDSON: It was everything. It was the computer committee for the university.

SEIDEL: So, that's why you got more time than anybody but Lipscomb?

AMUNDSON: Undoubtedly, [laugh]

GREEN: Sounds like recent scandals.

AMUNDSON: Well, I said a lot of these now, if they have them, we'd be in trouble.

ARONSON: These were the bad old days when everything was done batch?

GREEN: Kolacky did a number theory program on that, you remember that?

SEIDEL: So a little empire grows up in the computer center at this point.

GREEN: There weren't any computer sciences then.

SEIDEL: Now, you recruited Aris from Cambridge?

AMUNDSON: No, in 1954/55,1 was a Fulbright scholar at Cambridge, and that chemical engineering department at that

time was probably the best one in Europe. K.G. Tendy was a fellow whom we had had here as a visiting professor. So



when I went over there, he took me — one cold, winter day ~ up to ICI.

SEIDEL: Which is where Aris was working?

AMUNDSON: Yes, that's where Aris was. Aris was one of the people that I talked to up there. You know, usually they

make up a schedule. He was one of the people in the research department. At that time he had had almost no formal

degree education at all. He had an external degree from University of London, and he had a Master's from the University

of Edinburgh, but these were all external degrees. He never attended those places. He and I went to lunch, and he asked

me whether there was any chance he could come to the department for a year. And I said of course, so that was that.

Then the next day, the fellow who was the general manager of the whole operation, a fellow named Kolani, said, "Well,

we have this young fellow who's in the research department, and we'd like to send him to the University of Minnesota."

He didn't know that Aris had already talked with me. [laugh] So I said, "Sure." So, then he came.

SEIDEL: And ICI paid his way?

AMUNDSON: I can't remember how the funding was at that time. We gave him something, certainly, but not all of it.

He hadn't quite finished those three big long papers that he and I cooperated on. He hadn't quite finished what he wanted

to do. At the end of that year, he suddenly got an offer to go to the University of Edinburgh. He went, but he said, "I'll

come back next summer, and we'll finish this up." So he came back the next summer. That summer he got acquainted

with his future wife, they got married, and they went back to Scotland. Claire, of course, decided that she didn't like it

at all, so then he asked whether he could come back. We made him Assistant Professor, and he still didn't have a Ph.D.

degree or anything. Spilhaus was probably the only fellow who would have approved of such a thing in the United States

[laugh], which he did. Well, then Aris decided that he had to get respectable. At that time, now, he had a dozen

publications or so. He gave those to the University of London, and he got an external Doctor of Science, but he wasn't

happy with that. As a matter of fact, it really wasn't quite the same. So then he asked me one time what he thought he

ought to work on. I said, "Well, there's this whole area of dynamic programming which really hasn't been exploited in



chemical engineering. Why don't you take a look at dynamic programming and see what can be done with it?"

TAPE2/SIDE 1

AMUNDSON: That was his Ph.D. thesis at the University of London.

SEIDEL: Now, these people that you recruited at that time — Aris and others who were theoreticians -- you recruited,

as you said, because you weren't well equipped for experimental research, and I gather you didn't have the kind of

industrial connections that...

AMUNDSON: There weren't any connections, and there wasn't a National Science Foundation for some time, you know.

SEIDEL: But you did have ONR support? Did that come out of any particular division of ONR?

AMUNDSON: It was from the mathematics division.

SEIDEL: Mathematics division? Grace Hopper was your benefactor?

AMUNDSON: Well, I don't know. I got Broshovsky, as a matter of fact.

ARONSON: This was Broshovsky's big ONR grant?

AMUNDSON: That was the big ONR grant.

GREEN: He put everybody in it.



SEIDEL: Oh, I see. Was he a refugee from Ludd (?), by any chance?

AMUNDSON: No, he was a German.

SEIDEL: He was German? Because it's a Polish name.

AMUNDSON: He got his degree wotj Bostrovsky, I think.

GREEN: Was Bostrovsky in Switzerland then, or was it Guernigan then?

AMUNDSON: He followed Bostrovsky from getting into Bossel.

SEIDEL: So he comes out of the Guernigan school.

ARONSON: ... but not the mainstream.

GREEN: Brown was a haven for the refugees, in mathematics.

AMUNDSON: You bet. It was great.

SEIDEL: I think there's a chapter about that in Fermi's book on illustrious immigrants. He talked a little bit about Brown

after World War II.

AMUNDSON: It was a real eye-opener for me. 1 was a country boy compared to those people. It was awful.

GREEN: It was also a repository for math books for the whole AMS, I think. So the library was the best in the country



- maybe the world for a while - because of the wartime difficulty getting publications. Rosie Present, apparently, read

his way through that library. Memorized it.

SEIDEL: When I studied the departments at Berkeley and CalTech, one thing stood out about the physics department.

That - in both cases - the departments of astronomy and'chemistry were very important in building up the departments

of physics. In part, because they felt they needed better physicists around, both for astrophysics purposes and for

physical chemistry. This is in the period right around World War I. What I'm hearing here is the mathematics

department gets built up, you come back with Broshovsky, and then you take this mathematical bent into chemical

engineering, changing not only this department, but the discipline as a whole. Were there other influences of that kind

in the university? Were other departments ?

AMUNDSON: Now, you mean here?

SEIDEL: Here when you came. Was there some sort of a domino effect going on? Were the sciences being built up as

a result of this?

AMUNDSON: Well, Spilhaus really tried to change all the departments. He worked very hard as a matter of fact to

change mechanical engineering and electrical engineering, chemical engineering. He was a great support. I mean, he

wasn't the fellow you had to convince that something was a good idea. He was smart enough to recognize an idea when

he saw it. He had trouble here because the chemistry department at that time was extremely strong. Historically, this

chemistry department here was an extremely strong department. But in the years while chemical engineering was going

up and mathematics was going up, chemistry was going down.

SEIDEL: Is that because of their orientation?

AMUNDSON: I think it is because Spilhaus knew they were awfully good, and I think he just left them alone. And when



Lynn Thai left the university, then they had a whole series of department chairmen who were not up to the job.

SEIDEL: So lack of a leadership.

AMUNDSON: Lack of leadership. They had Richard Arnold, who was a lovely fellow, but he just wanted everybody

to be happy. Stewart Fenton, for example, was one who just shouldn't have been a department chairman, that's all. So

the department I think really suffered from neglect more than anything else. But if you go back and look at that chemistry

department in the 30s - now, that's ancient history - it was an extremely dominant operation.

SEIDEL: What was its main line of work?

AMUNDSON: Well, they had Pistoff (?), for example, who was the chief analytical chemist in the world. And they had

people like Lee Earvin Smith, George Laughler, Richard Arnold, as a matter of fact, was a hell of a chemist, but he just

never should have been a department chairman. They had a lot of very good people in organic and analytical. They were

extremely good.

SEIDEL: Sometimes it's the field of chemistry that you're in that dooms you, in a way.

AMUNDSON: Well, that's what happened to analytical chemistry.

SEIDEL: The third school in California coming up between the wars was Stanford. Stanford's department was not strong

in physical chemistry, they were strong in organic chemistry. They had no particular interest in the physics department.

They didn't try to build it up, and so you see sometimes those disciplinary alliances becoming important. It's what I was

trying to get at with the mathematics/chemical engineering question. It seems to me there's a link there of some kind

that's one that's worth investigating



AMUNDSON: Lee Smith used to say in the 1940s —just 1947/48 when I went in the department ~ that the future of

organic chemistry was biological. But, for some reason or other, it didn't get followed up in his own department after

he retired. He knew that.

GREEN: He was forty years ahead of his time.

AMUNDSON: That's right, he was as a matter of fact.

SEIDEL: Well, we said something about the successes, the people that you recruited who really did well. Did you make

also mistakes?

AMUNDSON: Oh, everybody makes mistakes. When I started out, I hired three or four people who didn't particularly

last that long. We had a lot of help. After you get a few good people in, then it's much easier to get more good people,

and you have some good advice. We were able to hire Scriven and John Lawlor and Lanny Schmidt. We hired all those

people who are stars.

SEIDEL: Let me widen the gyre a little bit — 1949/50 that period — Frank Oppenheimer was dismissed from the

University of Minnesota because it was revealed, that he had lied to the president.

AMUNDSON: He had lied to the president. That's the story.

SEIDEL: Did that have a wider effect on campus?

AMUNDSON: Well, I think it upset lots of people on campus.

SEIDEL: Did that impact your department?



AMUNDSON: No.

SEIDEL: It did not. OK. So there wasn't the same kind of thing like the loyalty oath controversy at Berkeley that was

tearing that place apart.

AMUNDSON: No, I don't think that had any effect on us. John Spaulder (?) was probably the only real hard activist

we had in our department. He was in a very small minority. Usually, you don't find that kind of activism in engineering

departments.

GREEN: Very conservative.

AMUNDSON: Well, they're dull, too. Not only conservative, but in a large measure, they tend to be dull people. It's

only in the best engineering departments that you find non-dull engineers.

SEIDEL: Aris would certainly fit in that category.

AMUNDSON: Well, Aris and Scriven, these are not dull people.

ARONSON: I'm struck as we've been speaking about the influence of Spilhaus on the university. Where did he come

from? How did he get here?

AMUNDSON: Spilhaus was a South African. And, as a South African, he had been a student - I think an undergraduate

student - at Rotterdam. And then he went to MIT, where he became a meteorologist. Through World War II, the scare

was we were going to be flying airplanes all over the world, and we don't know anything about the weather, or how to

predict it. So he had charge of that whole meteorology program. There were two programs. One was called the



fundamental program, and the other was called the synoptic program. And he had charge of this whole thing to train

thousands of meteorologists in a very short period of time.

SEIDEL: This is Warren Spilhaus. Is that his first name, Warren?

AMUNDSON: Athelstan.

AMUNDSON: Then in 1949,1 think it was, we were looking for a dean, and he was hired. That's before I had anything

to do with anything at that level. He was hired, and he was a free-wheeler. He was a real free-wheeler, and a chronic

drunk. He was a roaring alcoholic, but he was a fellow full of ideas. He was a lousy store tender. I mean, he was not

interested in tending the store at all. He was just interested in doing things. For example, he took the "mechanics" out

of the Department of Mathematics and Mechanics almost as soon as he got here and formed the Mechanics Department.

He was the kind of fellow that every university should have around for some time, because he was full of ideas. For

example, if you talked to him about computers or something, he was all full of support for all that kind of stuff.

GREEN: Is he still alive?

AMUNDSON: Well, he was alive two years ago. That's all I remember. But he had the morals of an alley cat. We used

to have meetings of department chairmen and heads of the alumni group. Athel would always come, and Athel would

start drinking when he came. By the time the meeting was over, he'd just be roaring drunk, and somebody had to take

him home. And Gerry Sheperd, and Ben Lezan, and I used to flip coins to see who's gonna do it this time. Because all

the way home, he would tell you what a lousy department chairman you were, and you ought to be fired, and so on and

so forth, all the way home.

GREEN: He drove himself once.



ARONSON: Yes, he drove himself once.

AMUNDSON: He drove himself once and he had an accident, and that was the end of his career at the University of

Minnesota.

ARONSON/GREEN: It was also the end of alcohol at the Campus Club for a long time.

AMUNDSON: That's right.

SEIDEL: Well, I hate to make comparison with this man, but I think you were something of an entrepreneur, too, were

you not?

AMUNDSON: Yes.

SEIDEL: Much is said about your vision in building the department.

AMUNDSON: Well, that's what Scriven always said. I always say it was luck.

SEIDEL: So you didn't really have a well-thought-out script to go by.

AMUNDSON: No, there were certain areas that we started early. For example, we were the first department to have

somebody like John Dahler(?) in it, who's a theoretical/physical chemist who worries about molecular dynamics of

various kinds. We got him. He was a Hirschfelder student. One time when I saw Hirschfelder I told him, "if you really

ever get a student and he wants to come to the University of Minnesota in the chemical engineering department, let me

know." Hirschfelder called me up one time and said, "I have your check." And that turned out to be John Dahler. Also,

Piret was interested in biochemical engineering before anybody else in the United States knew the term. He has papers



that go back to the '30s and '40s, for example, on biochemical engineering. As a matter of fact, he has some key papers.

Most of the time, however, we were looking for nonconventional chemical engineers. You know, if a chemical engineer

showed up at the interview and said he was interested in heat transfer or mass transfer, or something like that, we forgot

about him very very fast. He had to have something which we thought could really add something to the discipline. If

there was a vision according to Scriven that was it.

SEIDEL: To broaden the discipline of chemical engineering?

AMUNDSON: That's right. Look at things from a very rational, fundamental point of view, and not use the alibi "this

is good enough for engineering". The general point was it had to be right. This is the way you do the problem right.

SEIDEL: At least one place I've seen this general movement that you launched in the tnid-50s toward the use of

sophisticated mathematics in chemical engineering - without going into the whole reactor theory and displacement theory

— described as the second revolution in chemical engineering: the first being the introduction of unit processes and unit

operations. I was curious, although I haven't had a chance to see it, what you think now in the light of the fact that you

made the NRC study of the future of chemical engineering, and apparently you have some doubts about the future. If

you think this revolution is coming to an end, if you think this era that was started in the '50s is coming to an end and

chemical engineering is changing into something different? I didn't read the article, so I don't know what the problem

is that you see with the discipline, but I wonder if you could just give a sort of a broad view of what you think has

happened in the past 40 years.

AMUNDSON: Well, the theoretical business is now being done by everybody. That's not news anymore. That's over

to a certain extent. The great development for the future is the whole interest in materials. That's going to dominate

chemical engineering from now on. And that makes us, for example, in that department, look like geniuses, because we

combined departments 25 years ago, when a lot of people said, "Geez, that's stupid!" Now we look like heroes.



SEIDEL: Now you were picking up at that time what had been a DARPA-sponsored effort in material science here? Was

that right? Had that been one of those departments that DARPA or the DOE started in the late '50s and early '60s in

material science?

AMUNDSON: No.

SEIDEL: It grew up on its own?

AMUNDSON: We grew it on our own. About '67 or '68 or so, there had been here a school of mines and metallurgy.

Warren Cheston was the dean, and he abolished it. Then there was the problem of where do we put these people? There

were probably four metallurgists at the time, so they came into our department, and we changed the name of the

department to Chemical Engineering and Materials Science.

SEIDEL: OK. The materials science, though, does come out of this broader movement in the late '50s, early '60s to build

up this interdisciplinary field?

AMUNDSON: That's right.

SEIDEL: There is a division at LBL called IMRD, which is a materials science division, which did come out of one of

these DARPA projects.

AMUNDSON: I don't think it had anything to do with DARPA.

SEIDEL: Well DARPA started, NSF took it over. NSF then began to phase them out in the early '70s, or phase out their

support, but the original impetus was kind of a DARPA/DOE thing in the late '50s. Given that this genius has arisen,

as it were, that we have a department of chemical engineering and materials science, here is an area where apparently



the computer is trying to bridge a gap between macro-molecular phenomena, and molecular phenomena. The last time

I saw a presentation on it, the gap was still pretty wide. You could do good calculations at the atomic level, and you

could do good calculations at the crystal level, but getting in between was a little hard. Do you think that's the way the

discipline is moving, though?

AMUNDSON: I don't think that's what this department is doing. This department is now an experimental department.

It's not a theoretical department anymore at all. It's an experimental department where they do very fine-haired

experiments, and very well.

SEIDEL: Well, what is a computer simulation?

AMUNDSON: Hmmm.

SEIDEL: It's an experiment.

AMUNDSON: It's an experiment on a computer, 1 guess, [laughter] I don't think they're doing much of that.

SEIDEL: Well, they've got a couple people over at the high-performance supercomputing center.

AMUNDSON: Who are they?

SEIDEL: Jeff Derby is one, and then there's another fellow.

AMUNDSON: Frank Bates?

SEIDEL: Bates, yes, is doing stuff like that, but it seemed to me that if you were looking at material science in this day



and age, as you looked at chemical engineering when you came back into the field here in Minnesota, again, this is where

computers are beginning to play an important role — at least at the national labs, where they have these high-performance

computing centers, in terms of being able to do predictive modeling of materials.

AMUNDSON: I really don't know. I think I am in complete ignorance about them.

SEIDEL: Well, it's intriguing to me, because of having come from Los Alamos where there was a lot of propaganda about

this. I interrupted you before you said what you thought of the future of the discipline as a whole, or what the problems

might be. You say the theoretical impetus, the way in which you built up this department, has passed. This department,

at least, has become more experimentally oriented.

AMUNDSON: Right.

SEIDEL: What's the next revolution, besides the adoption of material science?

AMUNDSON: I don't know.

SEIDEL: You don't think it's happening now, then?

AMUNDSON: I don't think something very obvious is happening.

SEIDEL: Is it possible to really understand the whole discipline of chemical engineering/material science in any simple

AMUNDSON: Well, it's a lot easier because it's not mechanical engineering or something like that. It's a narrow, rather

circumscribed area. At least that's what I think.



SEIDEL: Well, but to some extent this is because in making it a more theoretical discipline, you abstract common

features from ~ just as chemical engineering in becoming line extracted many common features from the

chemical arts.

AMUNDSON: Right, yes, that's right.

SEIDEL: If you look at what we could call chemical engineering in the 19th century, people really didn't think of

themselves so much as chemical engineers, as being in the chemical industry. If you were in alum, it was quite different

from being in other kinds of chemical manufacture, even though there were chemists running around trying to make it

a scientific discipline. So it seems to me that in the 20th century, this narrowing, this focus, has been the result of these

two revolutions people talk about. One, you isolate processes and operations and say, these are common, across the

board. Then you reduce many of these operations to theory: reactor theory and other theory that then can be understood.

Is that a fair assessment?

AMUNDSON: I think so.

SEIDEL: I've come to the end of my questions. I don't know if you've come to the end of yours.

ARONSON: Well, if you feel up to it, I would like to delve more into the transitional era, in which the mathematics

department went from the department of mathematics and mechanics — which is a purely service department - to a

research department. If you just want to talk a little bit about that process, and what part you play in it.

AMUNDSON: I think it has something to do with Broshovsky and some hiring that he did, and so on. But I never

thought I was a central player in any sense of the word. I was always a hell of a big supporter when the mathematics

department wanted something. I was a big supporter in the dean's office for it. I never considered myself- after the

early foray -to be a central player in the math department. In combining the departments, I think I was a central player.



Do you remember Jack Darling?

ARONSON: Just vaguely.

AMUNDSON: Jack Darling was head of the psychology department, which was the other new department on the campus

at one time. I think, at a cocktail party I said unwisely that was the year I combined the mathematics departments. And

he said, "I thought I did that." [laugh] There were two departments here, I don't know when they started or how it

happened. One was almost a pure teaching department. This one over here, and it had ... I think when I went into it in

1939,1 think that Hugh Thuret and Glen Peebles and Herberg were the only three Ph.D.'s in the whole department. I

don't think there were any others in 1939. As a matter of fact, all earlier Ph.D.'s in mathematics at the University of

Minnesota had gotten their degrees through Jackson. And I was the first one that decided I didn't want to do ....? So,

I was the first one to break the mold. Bob Evans then followed shortly after I, Thuret, and I don't know who else. Then,

but Jackson had had all of the early Ph.D.s.

GREEN: They had planned it to have one person do the undergraduate degrees, and all the others were teaching

assistants. It was a pattern that they wanted to continue. Cameron was supposed to take Jackson's.

AMUNDSON: He was Jackson's successor. That department over there was a very strange operation. It had Brink and

Bernard, Underhill, Jackson, three ladies: Thorpe, Gibbons and Carlson, and then it had Pelbaum and Daly somewhat

later on. There were three or four others who came and went. But it was a very small department with a very small

graduate program, almost phantasmal.

ARONSON: What were your relationships with Jackson?

AMUNDSON: Jackson was a very superior man who I think had a hard time seeing other people at all. He taught,

usually, a different course every year. It usually had a graduate number, but it turned out that there were a lot similarities



between these different courses and they were offered at a very elementary level. For example, his course in Fourier

orthoginal polynomials didn't offer one single proof of conversion for the entire series. The teaching over there wasn't

aimed at training mathematicians, it was aimed at training high school mathematics teachers. That was the aim of the

department. They had a big summer school over there, where mostly women showed up. They would offer shotgun

courses in titles like "Limits and Series" - essentially statistics - and so on. It was really pretty bad. But I say that when

I looked around and had my eyes opened up, I am not lying, [laugh]

SEIDEL: What about the physics department here? They had John Tate.

TAPE 2/SIDE 2

AMUNDSON: And then they lost everybody during the war, everybody left. And Al Near was the only one who came

SEIDEL: Well, there was the fellow who built the VanDeGram II.

AMUNDSON: John Williams.

SEIDEL: Yes, he was very strong.

AMUNDSON: He was a strong fellow, but not a very likable fellow.

SEIDEL: That's why they put him in charge of building things in the war. Built Los Alamos and told them how to do

it. What I was thinking about is, if you don't have a very strong mathematics department, that can hurt a physics

department, if you have any kind of theoretical tensions. Of course, Van Bleck came and left very quickly in the 20s.

And I was wondering if there might be a connection between those?



AMUNDSON: Oh, I suspect there was. That's because mathematics was extremely weak.

SEIDEL: Was there a feeling, because it was a land grant university, that one ought not to be too theoretical in most

AMUNDSON: Well, I don't know about that. I doubt that. I think it was more that this operation over here was populated

by old engineers who came back and who weren't equipped really to do anything but teach standard undergraduate things.

The group over in the Science, Literature, and Arts College were just horrible. They were old, and I don't think any of

them really did any research at all. Do you think any of them did any research?

GREEN: They were textbook writers.

AMUNDSON: Yes, Hart was a big textbook writer.

GREEN: He always boasted the university salary paid his income tax.

AMUNDSON: So that was how they made a lot of money.

SEIDEL: Now, in the period after the war, you're expressing certain values here that weren't obviously universally held.

You come back, you become head of a department, and obviously one of your desires is to build research. You're not

content to just have a service department or textbook-writing department. Did you have a model in mind? Some other

university or school that you thought Minnesota should be more like?

AMUNDSON: I don't think so.

SEIDEL: Cambridge or MIT?



AMUNDSON: Well, Cambridge, because Cambridge had a big effect on me.

SEIDEL: But that was after you'd been there?

AMUNDSON: You see, Cambridge, the year I was there as a Fullbright scholar, had an extremely good department.

It had Hemvik, Ankwertz, Stanley Sellers, and Peter Gray. It had a lot of very good people, they worked extremely hard,

and taught very well, on top of it.

ARONSON: Did Fox have a vision?

AMUNDSON: Fox? No, he didn't. Fox did not have a vision. Fox was a teacher, and a very good one, extremely good

quality, but the year I was there was really the last year he was in the department.

SEIDEL: So your vision was more a seizing of opportunities, given limited resources?

AMUNDSON: For a long time, I had a friend that I fished with almost every night during the summer. And after that

long time, they start to level with you. And he would say, "You know, Neal, you're just a compulsive 'firster'." I think

maybe that's accurate. I hate to be second in anything.

SEIDEL: Who were your rivals? Who did you have to beat?

AMUNDSON: Well, the good departments in 1946 were MIT, Michigan, and Wisconsin. Wisconsin had only probably

three or four good people. Berkeley wasn't on the scene. CalTech wasn't on the scene. UCLA, places like that weren't

on the scene at all. University of Illinois was small, but I've always had a hard time being second.

SEIDEL: What did you think of Lewis' effort at MIT?



AMUNDSON: Lewis was a giant. He was Mr. MIT for years. He had jillions of good ideas. But he got lost in the

modern shuffle. He was not a theoretician at all. He was a real back-to-the-envelope engineer and he was extremely

good at it. He ran a lot of stuff at Exxon and his students were all over Standard Oil Company in New Jersey. They were

just all over the place, and when he showed up - when I worked for Standard Oil down in Baton Rouge - they all bowed.

And he deserved it. No, he was very good. But, you know, it's one of those situations: everyone has his time.

SEIDEL: What's interesting about W. K. Lewis is that he has attracted no biographers, and not a lot is written about him,

you know, as a person. There are a few things, a few piece studies, but not very much. Yet he seems, at least during the

war, to have been right in the middle of everything.

AMUNDSON: Oh, yes, he was a giant among us, and a very strong character. He scared the hell out of everyone. He

was really a powerful character. In undergraduate chemical engineering they teach a lot of standard things with Lewis'

name attached to them: Lewis and Tilland (?) method for calculating distillation; Lewis' numbers; the psychometric thing

has his name on it; and so on and so forth. He did a lot of that kind of stuff. The difficulty with Lewis was that at MIT

they just kept on hiring their own students over and over and over. They all wanted to look like W. K. Lewis, so they

all went to pot at the same time, [laughs]

SEIDEL: But you weren't looking for people that looked like you?

AMUNDSON: No, they had to be smarter than I was.

SEIDEL: Was there a standard test?

AMUNDSON: Just an ass-feeling.



SEIDEL: Yes, seat of your pants. Well, let me ask one final question. This is the traditional one final question: What

do you want to be remembered for?

AMUNDSON: Oh, dear. I think I'm being remembered enough already.

SEIDEL: But, if there were one thing to pick out of all the things?

AMUNDSON: Let me do it this way. We did three things, as far as I'm concerned, that really grew in the U.S., I don't

want to say in the world. For example, we started, in a certain sense, chemical reactor dynamics. We were the first ones

that really solved the whole problem of equilibrium chromatology. We were the first ones to freeze multi-component

installation problems with matrix methods and we wrote the first computer programs before anybody else would have

thought of them. Those are three things I think that we did first.

SEIDEL: Whatever happened to those computer programs?

AMUNDSON: Everybody uses them these days. One thing that happens in chemical engineering is, chemical

engineering students grow up and take courses, and they don't know a thing about the history of their own field at all.

Mathematicians are very careful to talk about priorities. In chemical engineering they don't pay any attention to this at

ARONSON: But history and priority are two different tones.

AMUNDSON: Well, but they're related, don't you think?

ARONSON: Yes, they are related.



SEIDEL: Well, I think it's true that of the sciences - chemical and the engineering disciplines - chemical engineering

has been largely neglected. And even though the chemists have a huge history center at Penn, there hasn't been as much

done. I think it's an interesting field, but it's one that's very hard to get a grasp on.

AMUNDSON: The fourth thing is that we took a department — we, not I — which before the war and for 8 or 10 years

after the war was a very marginal operation. And by 1977, we were easily the best department in the country, by a wide

margin. As a matter of fact, I keep saying there wasn't anybody in second or third place. If you say what do I want to

be remembered for, I think that's it.

SEIDEL: Well, let me say in closing that if you want to pursue this idea of a history of the department, I'd be happy to

help, because I think it's a good thing to get it out.

AMUNDSON: Yes, I guess maybe I'm the only one now who could probably do it. Siedowski is gone. There isn't

anybody else. 1 used to look forward to coming over here on Monday morning. I don't do that any more. I mean, there

were sparks flying all over the place. Showalter is a fellow who's dean at the University of Illinois, and he was professor

at Princeton. He spent a sabbatical year here — I think it was 1964, '65 or so — then seven years later, he went to CalTech.

And I said, "Well, did you have a good time at CalTech?" And he said, "Yeah, I had a good time, but it was nothing

compared to Minnesota [laughter]."

SEIDEL: And you would say that it was largely the collegiality?

AMUNDSON: Collegiality - we had lunch together, we didn't have any fights in the department, and everybody worked

like hell. Worked very very hard. Spilhaus used to say, "I never see any minutes of your faculty meeting." I said, "We

don't have faculty meetings, we lunch together every day."

SEIDEL: Yes, that's what I heard, too. When I came here I said, "Well, now that I'm in this department, when do you






