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First Interview Session (May 4, 1998): Tapes 1-2
Tape 1/Side 1
00:00:20
Question: Start out by telling us where you were born, a little bit about your family, and where you went to school in your early years. Answer: Warren Stewart (WS) was born on a farm near Delevan, Wisconsin.  His family moved to Delevan when the Depression started so his mother could get a job and add extra income.  WS spent 13 years in the Delevan Public Schools.
00:04:24
No question: WS has many teachers that he remembers fondly. His high school civics teacher encouraged WS to pursue his studies in Madison, and his chemistry and physics teacher gave him the chance to conduct interesting experiments.  WS’s career aspirations were influenced by his mother, who said he needed to pursue a practical line of work such as engineering.  Since he had enjoyed chemistry, WS thought chemical engineering would be something he might enjoy.
00:07:32
Question: Going to college was never an issue for you, it was just something you assumed you would be doing all along? Answer: WS attended Madison for his undergraduate training beginning in 1941.  He had several outstanding teachers.  Elizabeth Sokolnikoff was his math teacher for two semesters.  He enjoyed Harvey Sorum and his chemistry lectures.  Professor Doke, who taught drawing, was also a favorite of WS’s.  Later on, when he got to the upper levels of chemical engineering, he took a course on thermal dynamics from Olaf Hougen.  He also took a course from Roland Ragitz, who was an excellent teacher.  As finals approached, Hougen took WS aside and said he had just received a manuscript in the mail and WS could assist him in reviewing the manuscript in lieu of taking the final exam. 
00:12:41
No question: Engineering was scattered all over the campus at the time.  Classes were moderate sized.  The students were practically all V-12 trainees.  In the first part of his junior year, WS withdrew from school so he could join the V-12 program.
00:16:22
No question: Upon graduating in 1945, he traveled to Minneapolis to be commissioned and then to Norfolk to serve on the USS Midway.  WS was the first student in engineering at the UW to ever graduate with a 4.0 average.  After boarding ship he received a large envelope from Professor Ragitz with a scroll commemorating his accomplishment.  The scroll was drawn up by Professor Doke, WS’s first drawing teacher.  The chemical engineers on board were made communications watch officers.  Part of their job was to decode any messages the ship might receive.  WS discusses some of the decoders they used.
00:22:28
No question: After being released from the service, which took place in early August, 1946, WS returned to Delevan.  He then went up to Madison, where he enrolled for a master’s degree.  Dean Withey offered him a teaching assistantship in mechanics, which he turned down.  WS had spoken with Olaf Hougen before being commissioned about continuing his studies and OH suggested he do just that.  OH also suggested that because WS had aspirations to teach in Madison he should consider taking his doctoral degree from another school, which he did.
00:25:11
No question: WS took Farrington Daniels’ course on chemical kinetics and Joe Hirschfelder’s two courses on quantum mechanics and statistical mechanics.  WS enjoyed JH’s courses and thought him a lively teacher though not a particularly organized one.  He also took a “term problem” course from FD—where you were given a problem and worked on solving it.
00:30:01
No question: About this time, WS became engaged to a classmate, Jean Potter, whom he had met  the first Tuesday of Freshman Orientation in 1942 at a dance in the Great Hall of Memorial Union.
00:31:10
End of side.
Tape 1/Side 2
00:31:10
No question: WS discusses his wedding to Jean Potter.
00:32:32
Question: How did you end up in Sinclair? Answer: He then got a three month summer job in the Research & Development wing of Sinclair Research in Harvey, Illinois.  He describes the research project he worked on during the course of the summer.
00:35:47
No question: They then went to Boston so WS could begin his work on his Ph.D. at MIT.  It was WS’s hope to someday return to the University of Wisconsin.  MIT ranked right at the top in chemical engineering.  UW was highly thought of.  Olaf Hougen had done much to build up the research aspect of the Department.
00:39:33
Question: You found your place at MIT in Boston? Answer: When WS and his wife arrived in Boston, they immediately went to visit the chem eng building—building 12.  WS had several thermal dynamics courses and he hoped to TA in that course at MIT.  WS spent the first semester serving as a TA and getting acquainted as much as possible with the courses.  He knew that these would provide the foundation for the qualifying exams, which he hoped to take after two semesters.  WS decided to take the qualifying exams in January and passed them.  This meant he could choose a major professor.  After doing some interviewing, he ended up choosing Professor Harold Mickley.  In the second semester, WS became an instructor.
00:44:02
No question: At the same time WS was working on his research problem in the area of heat and mass transfer.  His work involved a wind tunnel.  The work was successfully completed.  A draft was submitted to the faculty in November, 1950.  WS worked a little faster than he might have, because he learned that Sinclair had an opening in their Project Evaluation Division.  He accepted an offer from Sinclair, but Sinclair had to turn around and give WS a three month leave so he could complete his research.  He completed his dissertation and defended his thesis in January, 1951.
00:48:13
Question: Was it a common path for chemical engineers to finish their graduate work, work in industry for a while, and then come back? Answer: It was a common pattern, WS notes, for engineers to go into industry after completing their schooling then return to academe.  Robert Marshall, for example, followed that path.  The reason for going into industry is to give the engineer some practical perspective.  WS’s research at Sinclair was centered on chemical reactor modeling.  The bulk of that was on the catalytic reforming process that Sinclair was developing.  More than a hundred people were working on the project.  He explains his specific responsibilities on the project.  He talks about some of the computers that were used on the project.  WS developed some statistical programs for these computers that would be used to analyze experimental data.  He discusses some of the experimental work they conducted and some of the problems they encountered.  Later, when on the UW faculty, he came back to some of the problems he worked on that summer.  WS explains some of the interactions he had with engineers from other companies, such as Kelloggs.  The research proved to be successful and the technology was sold to several other companies.
01:02:24
End of side.  End of tape.
Tape 2/Side 1
01:02:24
No question: WS continues his discussion on research he conducted at Sinclair.  It was an interesting six year period, and, when he left, WS was sorry to leave the people he had worked with.  The work had become a little repetitive, however, and he had the goal of returning to UW to teach.
01:04:48
Question: What happened that brought you back to Madison? Answer: WS wrote to Professor Ragitz about the possibility of returning to Madison.  This was in the winter of 1955 or ‘56.  He told Ragitz that, among other things, he wanted to pursue his interest in research more freely.  Professor Ragitz wrote a response offering an interview trip.  It was on this trip that he met Edwin Lightfoot and R. Byron Bird for the first time.  An offer letter arrived shortly thereafter.  Even though it meant taking a large cut in pay, WS accepted.  There was no consideration given to lab facilities or lab assistants or anything like that.  Although it was not made clear to WS that he was replacing someone, he later learned that a member of the Department had been terminated a few months earlier.
01:08:45
Question: You moved up with your wife, did you have any children at this point? Answer: WS discusses his move to Madison, which was in December of 1956.  The discussion turns to the Common Freshman Year Committee, of which WS and Harold Peterson were members.  WS found himself opposing the concept, because he wanted chem eng students to be taking chemistry with the chemically oriented students.  The concept of a common freshman year was dropped.
01:12:22
Question: What was your impression of dean Marshall? Answer: Regarding the COE deans, WS says there was a concern among other departments that Bob Marshall played favorites with chem eng.  As a result of this, BM probably gave chem eng less than they deserved.  WS liked the fact that Marshall was an advocate of continuing education and that he believed in providing technical education to non-engineers.  Marshall also initiated the negotiations that brought George Box to the University.  Previously there had been more or less informal courses in statistics; but George Box put these courses in the hands of statisticians.
01:18:32
Question: If you would like to comment on any of those that you worked with during the course of your career I would appreciate it. Answer: WS comments briefly on several members of the Chemical Engineering Department who were on staff when he arrived.  WS took Roger Altpeter’s course on heat transmission which strengthened his grasp of some of the principles he had learned from Betty Sokolnikoff.  Altpeter also taught the operations and process laboratory, the same course WS had taken as an undergraduate.  WS shared a number of teaching assignments with him.
01:20:52
No question: Olaf Hougen was “a very special person.”  WS first heard about him from reports from students in his class—which were all positive.  Getting back to Bob Marshall, WS did not meet him until he came for his interview in 1956.  Marshall was new to the deanship but had a short but successful career in the Department, during which he produced a very famous book on applications of differential equations to  chemical engineering.  Marshall had a very broad view of education.
01:23:47
No question: Wayne Neill was an early teacher of WS’s.  Neill took over a course in unit operations that WS was taking.  He did so because the teacher, Professor Ragitz, had just assumed the department chairmanship. Neill was more interested in the mathematical than the practical aspects of the course.  WS found him a challenging teacher.
01:25:32
No question: WS met Professor Charles C. Watson for the first time in the fall of 1947.  He was a very humble person as well as an excellent teacher.
01:27:39
No question: Professor Robert S. Kirk was in charge of the Technical Analysis Laboratory when WS took it.  They were fraternity brothers and WS and RK had a very good relationship.  Kirk, like Neill, was very concerned with laboratory safety.
01:28:50
No question: WS also worked with Bob Beckman, who, at one point before the outbreak of World War II, had been in charge of the Technical Analysis Lab.  He had a flare for teaching and WS thoroughly enjoyed his course.
01:31:16
Question: Were there any other people like department secretaries, librarians, staff people who stand out in your mind as being particularly important people or interesting people in the life of the department? Answer: WS discusses Bob Pufahl, a young assistant who was WS’s first chem eng advisor.  He helped WS through “some rough spots” at the beginning of his sophomore year.  WS had memorized the material for his first exam in Industrial Chemistry and had been unable to condense his thoughts sufficiently to complete the exam.  He talked with WS about how to better manage his time.  He modified the score on the exam but warned WS that after this he “was on his own.”

End of side.
Tape 2/Side 2
01:35:20
Question: What kind of impact if any did the protest movement have on the department of chemical engineering and on you personally? Answer: The discussion switches to the anti-Vietnam protest movement.  Some security measures had to be taken, WS says, but otherwise things were reasonably calm.  He describes how angry her daughter—who was a student—became when protesters interrupted her classes.  COE faculty, students, and teaching assistants were not in sympathy with the protestors, according to WS.  Even during the TA troubles that took place later, COE graduate students were generally supportive of the administration.  When the bomb went off in Sterling Hall, WS notes, “people sorted out their ideas very quickly.”
01:40:12
Question: What about your five years as chairman, any major things happening with the department? Answer: WS was chairman of chem eng from 1973-78.  One of the major issues was the need for “new blood.”  The Department “was viewed as perhaps not quite as outstanding as in the late ‘60s.”  Altpeter, Neill and Watson were also nearing retirement.  Neill taught Process Control and they had to decide whether to continue in that direction.  They interviewed several people and ended up hiring Harmon Ray, who took a salary cut to come to Madison.  WS talks about some of the other hires he made—and did not make—when he was chairman.
01:50:45
Question: Were there any other issues that faced or challenged the department during your years as chairman that really stand out in your mind? Answer: Recently there have been a series of consecutive retirements and there is no one left in the Department over 60.  Two outstanding people have left for industry, which WS says seems to be a growing trend.  WS is concerned about the future of the Department and speculates that one reason people do not stay at one school the way they used to is, in part, that faculty life has become more demanding.
01:55:49
Question: How have chem eng facilities changed over the course of your career here? Answer: Facilities have improved dramatically since WS first arrived on campus.  Still, the Department is close to full utilization of their lab space on campus.
01:59:05
End of side.  End of tape.  End of interview session.
Second Interview Session (May 6, 1998): Tapes 3-4
Tape 3/Side 1
00:00:00
No question: WS begins by discussing his family and a few other people who influenced his life.
00:01:32
No question: The focus shifts to a discussion of his research.  He begins by talking about the project his MIT professor Harold Mickley presented him with.  It dealt with investigating the interaction of mass transfer and heat transfer across boundary layers.  WS ended up constructing a wind tunnel, which he describes.  When he arrived at the completion of his thesis, the theory and experiments had correlated reasonably well.
00:04:43
No question: WS had an opportunity to do a post-doc at MIT which he turned down.  He did so because there were some people at Sinclair whom he had considerable respect for, thus he chose to go back to work for them.  Besides, the pay at Sinclair was better  and MIT was not known to be a friendly environment for assistant professors.  Another reason for choosing Sinclair was that with strong family ties WS wanted to be back in the Midwest.  A new research laboratory also awaited WS at Sinclair.  He was put in charge of doing correlations for the investigation of catalysts and processing conditions for catalytic reforming.  Electronic computers come on the scene about the same time and WS ”became an enthusiastic programmer.”  He talks about some of the work he did with the computers.  Through his work at Sinclair, WS developed a long term interest in facilitating the analysis of experimental data.  This area continues to interest him.
00:09:02
No question: When WS returned to Madison as a faculty member various research possibilities presented themselves to him.  Professor Hougen suggested some to him, which he discusses briefly.  He did not follow OH’s suggestions, however, because the opportunity to work on the transport phenomena book arose.
00:10:47
Question: Could you spell out how these new opportunities came onto the scene? Answer: WS discusses the background on how he became involved with Robert Bird and Ed Lightfoot on transport phenomena.  He then discusses the background for the course on Transport Phenomena.  Hougen voted for the course; Roland Ragatz voted against it.  The bulk of the first draft of the book was written in the summer of 1957—chiefly by Bob Bird.  WS discusses some of the chem eng professors from other schools who taught transport phenomena.
00:20:03
Question: You had something to do with the Spanish translation? Answer: WS discusses the publishing record of Transport Phenomena.  It was translated into several languages.  WS assisted in the Spanish translation.  He told the person doing the bulk of the translating about the “secret message” the original authors had implanted in the preface to the book.  The translator took up the challenge and, WS says, actually did a better job.  The message reads: “This book is dedicated to O. A. Hougen.”
00:22:38
Question: Give me a little background on how you learned Spanish and your interest in the field? Answer: WS discusses how he got interested in Spanish.  His interest goes back to 1961, to a conference he attended in Argentina.  WS taught in Argentina during a time of political unrest.
00:26:44
Question: To what do you attribute the success of Transport Phenomena? Answer:  WS says that the book is well organized and deals with important subject matter.  The three co-authors had all done research in the area, and they all contributed their own expertise.  They also communicated very well.  Olaf Hougen did an excellent job of bringing the team together.
00:29:31
Question: Could you walk us through your other research interests and projects? Answer: The discussion turns to other research WS conducted during the course of his career.  At first, WS’s research ideas were based on his experience at Sinclair and in his thesis research.  When he came to Madison, he immediately submitted research applications to WARF, which at the time was the principle source of research support.  His proposals dealt with chemical reaction kinetics that dealt with some of the work he had done at Sinclair.
00:31:11
End of side.
Tape 3/Side 2
00:31:11
Question: You had applied for four but received two, correct? Answer: WS applied for four research grants and received two.  These were for the fall of 1957.  WS’s first two doctoral students, Paul Korbach and Donald Woods, worked with him that first fall.  He discusses the nature of his research.
00:33:03
No question: WS also continued working on what he had begun at MIT.  He explains how he went about doing that.  Eventually a student, Richard Prober, came to work with him on the MIT oriented research.  The work was put aside eventually and WS did not get back to it for quite awhile.
00:38:12
No question: Another student, J. P. Sørensen, joined WS in the late ‘60s and worked on various problems related to heat transfer and mass transfer.  The research turned out to be very successful.  Because of the research, they were able to do calculations for catalytic reactors.  Later another student, Ben Weidman, pursued that same line of research.
00:42:32
No question: WS discusses his work in mathematical approximation methods.  He also became fascinated with the efficient methods of numerical integration.  He discusses some of the work he did with L. J. Snyder and John Villadsen.
00:49:50
No question: In the fall of 1968, WS discusses a chest pain he had.  A heart catheterization failed and he became dizzy and fainted.  He spent some time resting in bed, which gave him the chance to think about formulating a program to analyze people’s reaction models.  Sørensen took this up, put it into Fortran language, and was able to do some very successful analyses of industrial reaction data.  Sinclair was impressed with the work.
00:57:02
No question: WS turns to some other lines of research he pursued.  He returns to a discussion of a boundary layer article he wrote.
00:59:00
No question: When he returned from a trip to Argentina, WS knew he needed to work on the publication of Dick Prober’s thesis.  He got the manuscript out and started work on it.  At almost exactly the same time, in the summer of 1963,  he received a manuscript he was asked to review.  The manuscript was on matrix analysis of multi component mass transfer.  WS put it back in the envelope and told Ed Lightfoot that he did not intent to review it because of conflict of interest.  Lightfoot said WS had to or it would look as though he had stolen the ideas.  From there WS worked hard on upgrading Prober’s piece.  The article that resulted was submitted in early 1964.  He assumed he was in a close race to have his work published first.  WS’s paper came out a few weeks before his rival’s.  Some concerns were raised by his rival’s colleagues about the matter
01:02:25
End of side.  End of tape.
Tape 4/Side 1
01:02:25
No question: WS notes the distinctions between the two papers.  He then goes on to discuss other research he did immediately following the controversy, which included a paper he did with Ed Lightfoot and one of Lightfoot’s graduate students.  The paper has been adapted to numerous situations.
01:07:33
No question: WS discusses some of the work of Professor Hanreddy, who worked in some of the same areas as he did.  WS was unsure of the outcome of some of Hanreddy’s research so he worked on the problem over the course of several years, finally arriving at a solution in the late ‘80s.
01:14:43
No question: Another line of research was developed when WS was introduced to Jerry Dempsey of Pulmonary Physiology who was doing work that involved characterizing the performance of people’s lungs.  WS used a program he had devised to characterize the lung.   WS then proposed an alternative model, which he discusses.
01:21:18
No question: WS discusses statistics and the fact that in his fourth year at UW he proposed a course on Engineering Data Analysis.  He taught the course just once, in the fall of 1959.  Shortly before he taught the course, he and Professor Ragatz came upon a notice about a conference on statistics at Princeton taught by George Box.  WS attended the conference and found it helpful.  He was delighted when Box later took an appointment at UW.  WS discusses Box and why he came to UW.
01:26:02
Question: Can we talk for a moment about the research environment at Wisconsin? Answer: The topic shifts to the research environment at Wisconsin.  By and large, WS notes, the research environment in chem eng is very collegial.  Things were easier when WS first arrived because of the size of the Department.  Still, there is much sharing and collegiality today within the Department.  When WS arrived on campus—first as a student and then as a professor—the mere size of the Department almost assured collegiality.  There were also student seminars and departmental picnics that worked in this direction as well.
01:33:13
No question: The discussion switches to Warren Porter’s research, which WS first learned about while reading the faculty news.
01:33:43
End of side.
Tape 4/Side 2 
01:33:56
No question: The research he did with Warren Porter related to heat transfer in fur bearing animals.  WS eventually attracted a graduate student, S. Budaraju, to work on the project, which turned out to be a success.
01:45:08
End of side.  End of tape.  End of interview session.
Third Interview Session (May 13, 1998): Tape 5
Tape 5/Side 1
00:00:00
Question: Could you talk about the Numerical Analysis Lab? Answer: The interview begins with a discussion of the Numerical Analysis Lab.  WS has been familiar with the NAL since 1956.  Preston Hammer was the senior person at the time.  Wayne Wymore had been head of the NAL and might still have been on the premises.
00:05:09
No question: The second year WS was on the faculty he found cause to use the NAL in his research.  He usually did his computer work at night because it was easier to reserve time.  WS discusses a computer in the Electrical Engineering Department.  A little later the COE acquired a computer called the Cadet—which was a 1620.  WS used the NAL pretty much continuously from 1957 through the mid-’80s.  The NAL started out in Bascom Hall.  From there it moved first to Sterling Hall then to 1210 W. Dayton Street.  Hammer subsequently left UW and was replaced by Marv Muller.  
00:11:35
Question: When you came to UW, what courses were you assigned to teach? Answer: When WS came to UW he was assigned to teach Technical Reports, which was a course on engineering English, and Unit Operations.  The courses WS taught most frequently are Transport Phenomena, Unit Operations and the undergraduate course Chemical Kinetics.  He discusses some of the other courses he has taught on occasion.  WS created a course called Engineering Data Analysis.
00:16:16
Question: You created Transport Phenomena and Data Analysis, did you create any other courses? Answer: WS discusses how Transport Phenomena was taught the first year it was offered.  WS discusses a few team teaching efforts he was involved in, as well as an interdisciplinary course on Fluid Mechanics.
00:19:40
Question: In 1981 you were awarded the Benjamin Smith Reynolds award, what is that for? Answer: WS discusses Olaf Hougen and the importance he attached to undergraduate teaching.  WS won an undergraduate teaching award, which he discusses.  WS discusses some of the graduate students he has worked with.
00:23:50
Question: In your estimation, do you think the number of foreign students working in chem eng has changed at all in your years here at Wisconsin? Answer: The discussion turns to the demographic makeup of the COE.  WS says he is certain the number of foreign students have increased over the years.  This is especially true in the undergraduate program.  The same is true with women.  It used to be rare to have a female graduate student, now more than 25% are women.
00:27:00
Question: What about departmental and university of committees, were there any particular departmental committees that stand out in your mind? Answer: WS discusses his committee work for the Department and the COE.  He also served on the University Committee for a three year appointment in the early 1960s.  WS remembers dealing with quite a few personnel issues, such as promotion.
00:31:06
End of side.
Tape 5/Side 2
00:31:10
Question: Could you talk about how your travels abroad arose? Answer: WS discusses his trip to Argentina.  He would lecture from 5:30 to 8:30 every night.  He also traveled to Taiwan to present seminars.  WS traveled to Mexico several times, including a trip to Monterey Tech.  Most of his lectures were delivered in Spanish.
00:37:28
No question: WS discusses his involvement in different engineering societies, including the National Academy of Engineering, the American Institute of Chemical Engineers, the American Chemical Society and the American Society for Engineering Education.
00:43:37
Question: I notice in 1991 you were awarded the Byron Bird Award, was that for research? Answer: WS won the Byron Bird Award in 1991.  This is a research award that was established by R. Byron Bird in honor of his father.
00:44:40
Question: How busy have you been as a consultant since you came here? Answer: WS discusses some of his consulting activities, which began in 1956.  His first client was Sinclair, which was where he had worked early in his career.  He served as a consultant for Sinclair for 30 years.  He also taught short courses at various companies such as Exxon.
00:48:00
Question: You've been retired now since when? Answer: WS retired in January of 1997.  He will remain active in the Department and discusses the terms of his retirement that he negotiated with the dean.
00:50:53
End of side.  End of tape.  End of interview session.
END of Oral History #525
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