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DR. TAPE: …Clarence, my career started in physics still as an undergraduate where I was attending what is now Eastern Michigan University, but at that time was Michigan State Normal College.
MR. LARSON: What year did you enter your college work?

DR. TAPE: I entered college in 1931.

MR. LARSON: Oh yes.

DR. TAPE: Even before that I had some rather interesting experiences. My father was a school administrator in Michigan, a public school administrator and was also a principal of a laboratory training school for the teachers’ college. Every seven years he had a sabbatical leave, and every seven years he went to Columbia University to work on his doctorate degree. So every seven years, I went to New York City. It just so happened that one of those occurred in my senior year. So I was enrolled in the, then, Lincoln School of Teachers College, an experimental school. It was operated in conjunction with the Teachers’ College and it was quite an experience. The class size was 30 students. That was the entire senior class, and we had some rather illustrious people in the class. I remember one of the juniors who was in my physics class, a young man by the name of David Rockefeller.

MR. LARSON: Oh yes.

DR. TAPE: So we had quite a group of students. I did get a high school diploma from that school, but when I went back to Michigan, my old school gave me gave a high school diploma also. 

MR. LARSON: So you’re well supplied with high school diplomas.

DR. TAPE: I jokingly say that I got two high school diplomas. People think I needed to go an extra year, but it just so happened that they are dated the same year. Anyway, to go onto the Teachers’ College in Ypsilanti, Michigan, I started and really didn’t know whether I would end up in chemistry, physics, or mathematics. Being a small college with a limited number of science courses, it was easy to take all of them, if you will, as one went through. When I became a junior, the Physics Department asked if I would be willing to teach a freshmen laboratory section. I was very much pleased that I was asked to do that. I wanted to try it, do it, and besides it paid all of $18 a month.
MR. LARSON: Oh yes. You were handsomely reimbursed. 

DR. TAPE: Well, those were Depression days and anything was handsomely accepted in those days, but I decided that if I was going to be teaching in physics, I better be a major in physics. So that really determined, at the time, the selection of physics over one of the others. It might just as well have been, perhaps, chemistry.

MR. LARSON: Well, in speaking to people in the science field who have been in professorial roles, they have said that they really have learned an awful lot about their subject by having the experience of teaching eager undergraduates and trying to field all of their questions. 

DR. TAPE: That is absolutely right. I finished at the college in Ypsilanti in 1935 and immediately went on to the University of Michigan where I did then follow up in my graduate work and four years later received my Ph.D. The Physics Department at Michigan at that time had a very strong reputation in infrared spectroscopy and other spectroscopy, but it also was undertaking a new area called nuclear physics. One of the professors there, James Cork, had become very interested in cyclotrons and was very enterprising. He was an entrepreneur and was able to get some support to build an cyclotron at the University of Michigan. 

MR. LARSON: As I remember, one of the early, early textbooks in nuclear physics, I think, was written by Dr. Cork. 

DR. TAPE: Cork did write a book before he got into nuclear physics. He was actually an author of a book on heat as well. 

MR. LARSON: Yes.

DR. TAPE: One often remembers Cork and [William] Wood as a kind of interesting combination of authors. Cork had gone to Berkeley and worked with Lawrence for a while to get acquainted with cyclotrons and what they were like. In addition, he was able to get one of the young Berkeley people, Bob Thornton, to come out and spend some time in Ann Arbor to work on the cyclotron there. So, as a young graduate student, I started off in nuclear physics and was probably two years at finishing my degree there and working in that field. Basically, we were building cyclotrons and rebuilding, as you know, in those days.

MR. LARSON: Oh yes.

DR. TAPE: I managed to do some research work discovering a few new radioisotopes and measuring beta spectra with cloud chambers in the days when it took a year to get a value for a spectrum as contrast to a few minutes, or a few seconds today. Following work at Ann Arbor, I was very fortunate in 1939 to be asked to join the staff at Cornell as an instructor and had the opportunity there to continue work in nuclear physics. The experimental nuclear physics program, at that time, was led by Dr. Robert Bacher. Bob Bacher, who also was a Michigan graduate, by the way, was my mentor at that institution. The work there was split teaching engineering physics, in which I played a role with the sophomore sections, and half time devoted to research as well. We had a rather interesting small group at that time. The work was interesting in the sense that the cyclotron was a 17-inch cyclotron, one of the babies of that day, but still a lot of good work was carried out on it. One of the interesting episodes at Cornell, again where I was very pleased to be an instructor but was also asked to set up an experimental nuclear physics course at the graduate level. Cornell had a system in which all graduate students would take a year of general experimental physics, trying to get experience in various fields of physics, and then in the second year they were asked to take on specialized courses, maybe a semester in nuclear, a semester in crystallography, a semester in spectroscopy. These met once or twice a week and concentrated in a particular area. Of course at that level, one didn’t really have laboratories in the sense that one has a general laboratory, but the individual instructor or professor in charge would accumulate from old research efforts, and so on, whatever he could to set up the laboratory. So there had been no such lab in nuclear physics, and when I was asked to do it, I said, “Fine, I would be grateful to undertake this.” I said, “What kind of a budget do we have?” The answer was, “Well, you have $250.”
MR. LARSON: Oh yes.

DR. TAPE: So I spent one whole summer without a salary in those days with a soldering iron and being able to draw from the stockroom and build a lot of electronics equipment. I scrounged and borrowed. I got some cosmic ray counters from Bruno Rossi. I got some old cloud chamber parts from our part of the world, and of course, I could use the cyclotron for sources for the group and so on. 
MR. LARSON: You could even build an electroscope or two for that budget.

DR. TAPE: I blew half the budget to buy an electrometer in those days. As I recall, it cost me $125, and that was half the budget. We had a course of five students the first year, and many of those students have gone on to rather important positions elsewhere. One of them is a professor at Cornell today. One of them is President of the University of Rochester. 

MR. LARSON: Oh yes.

DR. TAPE: So it’s interesting to have had the experience of working with young people. Actually, in those days, I think we were about the same age, graduate students, instructors, and so on. The post Pearl Harbor period saw our group broken up with the war effort and the demand for physicists in the major defense laboratories and so on. Dr. Bacher had gone off to the radiation laboratory at MIT. This was a radar laboratory devoting its efforts to microwave radar. He, as I recall, went off in early 1941, I think it was. Then after Pearl Harbor, there was even greater pressure for physicists to leave their institutions and go into war work. I left Cornell in February of 1942, and joined the staff at the radiation laboratory. The other individuals, the research associates, graduate students, and so on, and the cyclotron group at Cornell stayed on a little longer. The knowledge that there would be a major effort in nuclear physics meant that some of them stayed with the Cornell group and then went as a group eventually to Los Alamos. There they spent, their particular work, but in fact the whole nuclear program at Cornell was shut down as a consequence of these two endeavors. The work at the radiation laboratory, of course one went in not knowing it was radar. Of course, it was, “We want you,” “We have a job for you,” and you said, “Yes.” Like most of these things, when I was first introduced to it, briefed, I couldn’t believe that such things were able to be done, but indeed after being shown around and participating in some of the experiments, I was quite impressed with what all had happened. 
MR. LARSON: It was somewhat similar with atomic energy. The new recruits didn’t know anything about it until they arrived, I’d say. 

DR. TAPE: Then I started out in what was called the indicator group. This was the group responsible for the cathode tube development, the instrumentation that went with displays and so on. But that was rather short lived, and very quickly I was asked to participate in a study of, well really not a study, but a survey of all radar then developed or about to go into production in [inaudible] operation because the military had no real appreciation for what the equipment was like, what the equipment could do, and how it might be used in operations. I spent several months as a technical advisor gathering together this information from all of the research laboratories, like Bell Labs, from the producers, like [inaudible] and Westinghouse, and so on. We had a group of about a dozen people who put together what was affectionately called the Admirals and Generals Volumes, but it was the first most highly classified set of information that one would want, or one could imagine because it was all contained, all radar equipment in one series of volumes. Well, that was completed, and I then went from there and went into synthetic training equipment. Those were the days when our computers were ball and disc integrators and not the circuits we know of today. So, about a year was spent in that kind of effort. I found later on that was very helpful to me in later years because of the interaction with trying to train people on this equipment as well as the techniques of actually generating information which could simulate. So I had an opportunity to go around the country and see what other work was being done there. I also spent about a year working as project head of what was then called relay radar. Now this was simply relaying the radar information collected in an aircraft to the ground or to a ship at sea. As you can imagine from the Navy’s point of view, the antenna height was usually restricted to mast head, which is not a very high antenna in most cases. 
MR. LARSON: Oh yes.

DR. TAPE: In order to get longer ranges, and especially to get longer ranges on aircrafts, it’s nice to have the antenna at say, 10,000 feet. So, the notion was that if one could put the radar set in an aircraft, but instead of having the radar operator analyzing the data and making command decisions on the basis of what he had in front of him, all of that information could be transmitted to a command post at ground or at a sea command ship, then the command decisions could be made by people who had real time information on what was happening.

MR. LARSON: I suppose, also, with multiple planes up you could get a lot of information.

DR. TAPE: That’s right. The ultimate of that, in the eyes of some people, would be to put four such planes up in different locales, bring the information back and superimpose it on a common plot. This was the first time we started to do such things as plotting information with north at the top of a scope, whereas in general, in an airplane, north was whatever direction, at the top of the scope, or whatever direction the airplane was heading. To cut that story off, I tried to sell that equipment in the Navy and the Navy said, “There is no room on the carriers today. We are chockablock, just no room for the receiving equipment.” So the project was dropped.

MR. LARSON: Oh yes.

DR. TAPE: It wasn’t very long after that the Japanese kamikaze attacks were starting. It was just absolutely necessary that the Navy have long range warning on aircraft. They couldn’t wait to get something. The gentleman that was then heading the naval electronics branch in Washington was Lloyd Berkner. Lloyd Berkner came to the radiation lab and said, “We have got to have something of this kind.” Well, fortunately it’s like many of these R and D developments. We were too early in the first aspect, but then when the demand came, fortunately the research work had been done, and within a very short time, the radiation lab put together some 24 sets that went into the field, an eight foot antenna under a torpedo bomber, a high power radar transmitter [inaudible], and a link to the ship in order to give them the information that they needed. Also fortunately, by the time they were shortly into service, the war was over. The atomic bomb had brought an abrupt end to that, so that further development wasn’t necessary. However, the modern [inaudible] is the modern version of that, but the command post has been put into the aircraft, rather than on the ground. 
MR. LARSON: Oh yes. Well, that’s a very interesting story of the development because in modern planes and ships and so on, the degree of sophistication that’s required is tremendous. 

DR. TAPE: I ended my last year at the radiation laboratory in field service work. It was very obvious that the sets, the radar equipment that was being developed in the ’44 period was probably not going to be a great service in World War II. Some of us would be of greater service to the cause by going out into the field with the equipment and helping the military. So I spent some eight months in England, 1944 to June of ’45, working with the Eighth Air Force and our Air Forces in general working on radar bombing and precision devices for trying to carry that out. That was an interesting experience also because it got us in close contact with the military. We understood the military problems, and we could anticipate. One of the classic projects that we had was one of helping the Eighth Air Force fighters rendezvous with the Eighth Air Force bombers over Germany. It’s surprising how many times these aircraft cannot see each other, even with a formation of bombers to search out. But one must remember, at that time, the fighters were taking off from the continent and the bombers were taking off from England. So there was a question of rendezvous. The laboratory had developed a very powerful, what was originally called microwave early warning set, but it had the range and capability of following the bombers at their high altitudes. It did not have the capabilities of picking up fighters at some distance. So if we were to put in a beacon or a responder set into an elite fighter that would show up on that screen in ground control then they could vector the bombers and fighters and bring them together in a rendezvous. Well, I proposed this to the command, the elite Air Force command, and they looked at me and said, “Well, it’s not for this war.” What they were thinking about was the way in which they must write a requirement. It must go back through channels. It must get staffed and all of that. Well, we had anticipated that this would be great and the laboratory had already built 24 sets. We had from the military free transportation across the Atlantic, free transport. So I said, “If you want to go ahead with it, we’ll have it. You give me so many sergeants to do the work, and we’ll set up an airbase station to do it all. We’ll have 24 elite fighter aircrafts fitted in 30 days.” They couldn’t refuse that offer and it was done. The reason was that the civilian side had the flexibility to respond…

MR. LARSON: Yes.

DR. TAPE: …as contrasted with the military side.

MR. LARSON: Not only that, but there was a lot of foresight in getting the equipment ready and…

DR. TAPE: We were close enough to see what the needs were and were willing to gamble that the equipment could be built and would be successful, and it was all tested. Well, that sort of finished off the four years of non-university, non-academic, whatever you like to call it. At the end of the war, then at the end of the radiation laboratory which, by the way, was brought to zero staffing in rather short order.

MR. LARSON: It was really closed down.

DR. TAPE: It was terminated. It left a great legacy and a series of volumes, books having to do with our technical achievements, but the laboratory itself was terminated. Nowadays, Lincoln Laboratory is sort of a follow on to that in a modern context. 

MR. LARSON: Oh yes. 

DR. TAPE: Well, I decided I really wanted to get back into the university, academic life. So I was like many others looking for employment at that time. I had an opportunity to return to Cornell. I also thought I would look elsewhere and see what other possibilities existed. Two of the individuals at the radiation laboratory, one with whom I worked closely with was Leland Haworth, and the other was Willard Lumus who was a Deputy Director of the laboratory, and both of them came from Illinois and were going back to the University of Illinois. When Willard Lumus offered me a position at the University of Illinois, I was very taken by that, so the combination of being most interested in the work. They had a cyclotron there, and a very active nuclear program. I elected to join the University of Illinois.

MR. LARSON: What size cyclotron did they have?

DR. TAPE: They had a 42-inch at that time.

MR. LARSON: Oh yes. It was a good source.

DR. TAPE: It was a good source and a common big cyclotron of that era, before the 184-inch really got back into the uses as a nuclear physics tool. My principal job there at Illinois was again a mixture of research and teaching. Dr. Lumus put me in charge of the sophomore engineering physics course. The post-war expansion of the veterans coming back, that was a sizable undertaking. I know at one time, I had over 600 students in the course and when you recall that this was usually lecture sections, quiz sections, recitation sections, laboratory sections and most of the individuals doing it on a part-time basis, I had a staff of 28 people engaged in this one course. I learned a number of techniques from my predecessors and we had a highly organized arrangement, but I think it went quite well. In fact, nowadays when I run into people who were students at the time of teaching assistantships and somebody wants to introduce the two of us, the other fellow will say, “I know him. He was the one who held a whip over us.”
MR. LARSON: Oh yes. Well, those are very interesting experiences with students.

DR. TAPE: So for four and a half years, I was managing the engineering course there and was working with the cyclotron group also trying to do some work in nuclear physics. Some of that time was spent again rebuilding the equipment for the cyclotron itself. I was fairly heavily involved in getting power oscillators rebuilt to modern tubes, of those times. Used to be we built our own. When we got a little money, post-war, we could buy some tubes. The Illinois experience, I found, was very gratifying. If someone says, “What’s in Illinois besides cornfields and soy beans?” Well, the University there and good western people. 

MR. LARSON: Yes, well of course Illinois had a very powerful physics department and very powerful mathematics.

DR. TAPE: That’s right.

MR. LARSON: Pioneered in computer work also for a long time. 

DR. TAPE: In fact, one of the colleagues in the cyclotron group when I was there left nuclear physics and went into computer science and took over much of the research work on the computer, which was just starting up about the time I left. Lee Haworth left Illinois after about a year and went to Brookhaven National Laboratory as an assistant director in charge of the special projects. Special projects in those days meaning the new graphite research reactor, the new cosmotron accelerator, and so on. In the early winter 1949, he called me one day and asked to meet me in Chicago. He was going to be there for a meeting. We got together, and he asked if I would come to Brookhaven. Well, I had never visited Brookhaven at the time, although I had known about it. So at the time of the New York Physics meetings I went out a few days early and visited Brookhaven and was again very intrigued by this new large laboratory. Of course, the radiation laboratory was a large laboratory, and I was comfortable in those settings. Also, I found that many of the individuals who had been at the radiation laboratory during the war had found their way to the Brookhaven Laboratory. Many of these were both scientists and non-scientists. It wasn’t a question of all new faces and unfamiliar surroundings, but after a short consideration, I thought I would indeed like to go. I left Illinois with a lot of regrets because it was a fine institution, and I would have enjoyed staying there, but I also realized at about that time I was making a decision that I would get more into the administrative side of science and less into research itself. So in 1950, July 1950, we moved to Long Island, and first I was assistant to the director and after about a year, I was appointed Deputy Director and served as, in many ways an alter ego to Lee Haworth as Director.
MR. LARSON: Oh yes. Let’s see, about that time, had the Brookhaven reactor been completed, or was it in the process of being completed at time.
DR. TAPE: It was just in the process of being completed when I went there in July. It went critical in August and so it was just then getting underway. 

MR. LARSON: So…

DR. TAPE: And the cosmotron at that time was still under construction, and it was another couple of years as I recall before it was placed in operation. 

MR. LARSON: So you arrived just at the right time to finish off those projects.

DR. TAPE: Probably a little better than the right time. The right time to finish it off, but some of the growing pains that occurred prior to that were ones that Haworth and others had to live with and were traumatic.

MR. LARSON: The shake down of both of those big projects was traumatic as well as all projects of that type are.

DR. TAPE: Well, one could never do it today, but I still think there is still some merit in the way it was done.  For example, the graphite reactor, as I recall, about a year, shortly before they thought it was ready to go, they had run some additional calculations and had found that there were some, going to be some stress problems due to heating and what not, that hadn’t been taken into proper consideration. 

MR. LARSON: Oh yes. 

DR. TAPE: So construction, in effect, was stopped. They brought some engineers in from B&W to do analysis and so on and they found that some major modifications would have to be done. That whole analysis and the modifications, all of those were completed within a year’s time. In fact, the whole reactor with all those changes was built in less than four years to go critical. 

MR. LARSON: Well, that’s an amazing story considering the problems that we have today in getting these…

DR. TAPE: And look at what we do today.

MR. LARSON: Of course the degree of understanding of what the requirements were, you had to more or less start from scratch that time.
DR. TAPE: But certainly it cost more, but I look at the final cost compared to the initial cost of that reactor, then what happens today when we delay, delay, delay. It was cheaper. 

MR. LARSON: Oh yes. No doubt about that.

DR. TAPE: It was cheaper. 

MR. LARSON: So essentially then, Brookhaven had two very powerful scientific tools coming in about the same time.

DR. TAPE: And very complimentary. One with neutrons and one with protons. So it covered a wide spectrum. At the same time, there was rather extensive attention placed in those fields who would make use of those facilities, not just in the physical sciences either, but in the life sciences as well. The medical program was growing. The biology program was growing, whereas early on those programs concentrated on use of radio isotopes and radiation in their work. They eventually broadened out to where they were much more directed at some of these other facilities as well. 

MR. LARSON: All right. Let’s see. Suppose we take a break.

[Break in video]

MR. LARSON: …more or less finishing up one of the phases of your activities. I think suppose we go on to some of your further activities in this field.

DR. TAPE: Let me add, one or two points about the Brookhaven experience. Obviously, I had a very wide range of responsibilities as Deputy Director because it covered all aspects of the laboratory’s programs, as you know from your own experience.
MR. LARSON: Yes. 

DR. TAPE: The new experience though, for me, was working with a new type of operation, not a university, but a not-for-profit corporation with a board of trustees. Trustees in this case coming from the university environment, and also an institution that had a major commitment to major facilities which would be used by people who weren’t necessarily employees of the institution. So this concept of user facilities and an organization devoted to serving a broad part of the scientific community was a somewhat new development, a post-war development. In fact, the whole Brookhaven concept was a post-war development that was sparked by principal people like I.I. Robby and those in the Northeast who recognized that the university community could not build these accelerators and these reactors on their own. It would have to be, if you will, a marriage between the scientific community represented through the universities and the federal government. So, people often referred to the Brookhaven experiment, in the sense that it was a new technique for bringing these parties together, and to getting as much as possible out of the new areas of research.

MR. LARSON: I think this is a very important, you might say, new social phenomenon because I don’t think that before the war there was any such thing. Then of course most universities are quite jealous of their [inaudible] tremendous amount of detail to be worked out in these cooperative arrangements.
DR. TAPE: That’s right. There were a few institutions before the war that were small, but doing something like this on the other hand, they had a lot of private financing and were not so much government institutions. On the other hand, this type of operation required government financing, and it required the best of the scientific fraternity to actually direct it and to utilize the facilities. So I gathered, through the experience at Brookhaven and working with a board of trustees, and AUI [Associated Universities, Incorporated] and working with the Atomic Energy Commission, I became very enamored if you will with that type of operation for various endeavors, big scientific endeavors. In the mid-‘50’s, we found that in the field of radio astronomy, for example, the facilities were getting to where they needed this type of operation, this type of home, if you will. Associated Universities Parent Corporation took on the responsibility in cooperation with the National Science Foundation for the establishment of the Radio Astronomy Observatory. So there was a parallel, much smaller, but a parallel type of operation. There the facilities were established first in Greenback, West Virginia. Nowadays, their facilities are broadly spread across the country, and the original observatory in Greenback is still there. The headquarters institution is in Charlottesville on the University of Virginia campus. There is one major installation in New Mexico, a very large array, some 27 antennas; it’s spread over a wide distance and a smaller millimeter wave telescope is operating in Tucson, Arizona. Now before the government, before the Congress, is a proposal to build what is called a very long baseline array. This takes antennas, instead of coupling them by cable or by coupling them by microwave lengths to work as a series of interferometers, the interferometers are coupled by taking very accurate time measurements at each antenna and recording these on tape and bringing them together later on and making the measurements from tapes of that kind. 

MR. LARSON: The degree of sophistication needed for that is just unimaginable.

DR. TAPE: To give you some idea of the baseline, one antenna will be in Hawaii and the other extreme will be in Puerto Rico. 

MR. LARSON: Oh yes.

DR. TAPE: There are some ten antennas spread across the earth in this way and you use them in pairs. The resolution that one gets by these devices is just unbelievable compared to what we’ve been doing in the past. Resolution, for example now, at radio wavelengths is exceeding that of the optical wavelengths with telescopes like Palomar.

MR. LARSON: Oh yes.

DR. TAPE: On the other hand, the optical observers are finding ways of also getting better resolution by larger pairs and segmented mirrors, and so on.

MR. LARSON: I was wondering if perhaps you might make a remark here about how much the development of radar techniques in these varying and developing detectors and detecting transmitters, these very short wavelengths helped in the development of radio astronomy. 

DR. TAPE: Well, getting ahead a little bit, I later became president of AUI which meant I had responsibilities for radio astronomy as well as at Brookhaven. I must say that my four years in radar business gave me some comfort in moving into there because most of the frequencies that are involved in present day radio astronomy were frequencies that were used in radar.
MR. LARSON: Oh yes.
DR. TAPE: The difference being that radio astronomy is passive for the most part. You receive radiation that comes from space, outer space, whereas in radar, one is generating and then receiving echoes. But it’s interesting. One of the members of the AUI board of trustees, Bob Pound, at Harvard, invented a mixer during the war at the radiation laboratory. He comes around to our radio astronomy observatories and is introduced, and the young radio astronomers sort of look at him and “Is that the Pound of the Pound Mixer?”

MR. LARSON: Oh yes.

DR. TAPE: So you’ll find that many of the original techniques are still present today except the technology of making these devices has improved. The electronics have improved immensely, and the capabilities of operating with very, very high speed circuits have done wonders. Of course, many of these which take information and compare and combine can only do that through the computer technology that has developed since then.  The very large array, long baseline array is only possible because of computer advances over this period of time. Well, to drop back a little bit, many of the large operations today that have big scientific implications have sort of followed what I call the AUI pattern, not directly but in general, along those lines. So that there is an optical group now, NOAO [National Optical Astronomy Observatory] that operates the laboratory having to do with optical astronomy. That same group has taken on the responsibility with NASA for the space science telescope which will be launched in the near future. The atmospheric sciences people, recognizing the need for large computational facilities and coordinated work have their organization. Of course on the international side, the CERN [European Organization for Nuclear Research] organization in Geneva which has brought together many of the European countries in high energy physics is again patterned very much like Associated Universities. In fact, Robby, who I think stimulated the concept of CERN in Europe, referred to it early on as the Brookhaven of Europe, meaning it was a device to get in one place through cooperation, in this case, in many nations a laboratory which would be able to fund accelerators not really possible on a national basis. So, there have been some very successful endeavors. Nowadays, every time someone talks about international cooperation, fusion or in other areas, there is always a question, “Is there a mode of operation one can follow?” Either a CERN operation or one of these other types. So I’ve been in and out of working in areas that have to do with that kind of development. It’s been very interesting, very interesting and, I think, very rewarding. I think it’s made it possible some of the developments in this country. Of course the major, big accelerator laboratory in our country today now is the Fermi Laboratory and again, Fermi Laboratory has that general pattern of a number of universities agreeing to cooperate and form a new corporation. This other new corporation has the responsibility.
MR. LARSON: Yes. there were, I think, in the beginning many skeptics that whether or not that type of organization would be successful or be too unwieldy, but success of Brookhaven and Fermi Lab and CERN, I think removed all doubts.

DR. TAPE: I think that’s a question of the past. 

MR. LARSON: Yes.

DR. TAPE: It was, going on, you were mentioning some of the other activities. I was Deputy Director to Lee Haworth for a number of years and then in 1961, President Kennedy asked Haworth to come to Washington to be a Commissioner to the then Atomic Energy Commission. He was reluctant to leave Brookhaven. On the other hand, Haworth is one of the most dedicated, patriotic individuals, and this was something that he had to do, and something that he wanted to do. So he left Brookhaven, and for a while then we had some changes. I remained as Deputy for a while. Maurice Goldhaber came in as Director. Robby took on the Presidency of AUI and he said he would like some help and would I be Vice President. So I was serving with two hats for a while. Then I became Vice President 100 percent of the time. Finally, he said in his opinion Haworth wasn’t going to come back. He was wedded to Washington.

MR. LARSON: Oh yes.

DR. TAPE: So he stepped down as president of AUI, and I was elected President. Well, that didn’t last very long because that was October of 1962 and in the spring of the following year President Kennedy asked me if I would come to Washington...

MR. LARSON: Oh yes. 

DR. TAPE: …also to be a Commissioner of the Atomic Energy Commission. In fact, to take Haworth’s position. It happened that there was a change in Directorship about that time with the National Science Foundation and it was Kennedy’s choice that Haworth be the Director of the Foundation. At the same time that he did that, he wanted to nominate a replacement for Haworth. Haworth said he did not have anything to do with my name getting in there.

MR. LARSON: Oh yes.

DR. TAPE: But anyway, it so developed that I was elected to come to Washington. I came in July of 1963. I think many of us who had experience in the radiation laboratory or radiation laboratory like the situation during the war, were much more amenable and sort of intrigued by an opportunity again to participate directly with the government, especially with those matters that had to do with national security, and defense, and so on. So it, I must say, it took very little persuasion. The big problem was making arrangements to leave AUI, and so on. One of the nice features about AUI and its board of trustees, and so on, was the flexibility that they were able to show and the willingness they are [inaudible] their people leave for periods of time and help out in Washington. So I came here in 1963, joined the commission and, although I had not been exposed to the military side of the atomic energy program at all, I was immediately thrown into that one. Being a newcomer in July, and having other commissioners who wanted to get a little leave time in August, I found myself being the only one around at certain times during the August period. One of the first jobs I was given was to coordinate the testimony on behalf of the AEC in support of the Limited Test Ban Treaty. Well, there is nothing like being given a job of pulling together information and having to get it down on paper. Maybe you don’t write it, but somebody has to write it. You have to go along with it. I learned very rapidly, I hope I learned and got very much acquainted with the people in various government positions, the Secretary of State, head of the ACEA at that time and Mac Bundy over at the White House and Sunday mornings and Saturday nights coordinating this. It was Glenn Seaborg who was then chairman, of course, who had to actually testify and support this, but it was a good experience. 
MR. LARSON: Of course, that Limited Test Ban Treaty was a very complicated thing to work out, not only internationally, but probably even more difficult coordinating all of the various parts of the U.S. government, with all their points of view.

DR. TAPE: There were many points of view and there were those, just very much opposed to it and then others who felt it was a step in the right direction. I think the analysis that Lee Haworth gave me, he was very much involved before he moved over to the Science Foundation, his analysis was to always look for something that is doable. In this case he recognized, and many others recognized, that one could monitor tests in the atmosphere. One could monitor them in the seas, over water, but monitoring underground tests, in the sense of verification was almost impossible at the levels that we would be interested in and so the underground testing was left out, but one did focus on the things that could be achieved, and that worked.
MR. LARSON: Oh yes. 

DR. TAPE: I think it was that type of logical approach that convinced people that it was worthwhile and something that could be done and verification was not that difficult. As you know today, every treaty that tends to come up today, they issue verification. It tends to be a hang up.

MR. LARSON: Oh yes. That’s the first thing that people…

DR. TAPE: The first thing that people question. 

MR. LARSON: And of course one of the problems is that the, getting a particular solution to that verification that’s doable but which is not 100 percent assured is a big hang up.

DR. TAPE: The question is what is the risk.

MR. LARSON: And the risk benefit is a very important factor in there. 

DR. TAPE: The Atomic Energy Commission, as you know, had a very wide ranging program and covered many of the sciences. There were five of us and many felt that the commission form was not the best form. On the other hand, we had not only what was called the promotional side, the operational side, but we also had the regulatory side. So, that was the form that was originally set up. I think that Glenn Seaborg and other commissioners cooperated very well in managing this large endeavor. We had not officially, but understandings of areas of responsibilities where each of us wouldn’t try to be the expert in everything, but at least various ones of us would try to take responsibility for certain areas. I (very quickly), I guess because Haworth had taken that responsibility, had the defense side, military side, also basic research, just because I had been in that for most of my life. Glenn Seaborg had to be across the board as Chairman, but he was very much concerned about the basic research himself. Then others, John Palfrey, for example, was very much in the regulatory and international side. Jim Ramey, very much on the reactor side, reactor development, also interested in applications of atomic energy, and involved heavily also in the regulatory side. Bob Wilson, at that time also on the commission, was interested in reactor development work and the move of trying to get the private sector much more involved in the entire atomic energy program. You may recall during that period the move to open things up a bit more. There was a move to permit private ownership of materials, to get the commercial sector much more involved.
MR. LARSON: Yes. There were many important decisions that had to be arrived at if civilian nuclear electric power was ever going to become a reality. So that must have been a very active time for decisions.

DR. TAPE: It was very active for decisions of that kind and of course what was to us, at that time, the breakthrough, well, GE came in with some turnkey proposals and rather attractive pricing for some of the reactor plants. Oyster Creek was the famous breakthrough there. The reactor development program moved very rapidly at that time. In fact, I suppose if I go through hindsight and try to see what happened from one’s point of view, perspective at that time, I would say that we probably moved too fast and it was a race of technology being there and could be handled, but we were moving faster than the industry was able to handle it and faster than the public was able to accept it, but that’s hindsight. 
MR. LARSON: Yes. Of course, then there was controversy whether we should have gone to the bigger reactors as fast as we did.

DR. TAPE: That’s really what I was emphasizing. Perhaps if it had been a somewhat slower approach, longer time period spent developing 400 megawatts, 600 megawatts, some of these questions of today might not be with us, but who knows. It’s impossible to tell. The other aspect, or another aspect of that period of reactor development was our ability to explore many avenues. We had a number of different concepts that we were able to look at, and even commercial companies were involved in cooperative programs. It’s sort of regrettable that we can’t do that today. 

MR. LARSON: Yes, that’s unfortunate because I think we are so wedded to the so-called light water reactors, the question comes up, perhaps will we ever be able to explore some of these other avenues which have potentially great advantages as far as safety and pressure and so on. 

DR. TAPE: I would like to. I try to ask myself, “Why can’t we do today what we did then.” I think the basic problem is, at that time, the organic reactor had to compete with only other 100 megawatt reactors, but today when we start talking about these new concepts where we’re asking them to compete with 1,000 megawatt reactors.

MR. LARSON: Yes.

DR. TAPE: It’s almost impossible to structure R and D programs at a reasonable cost undertaking that will do this unless one steps back and says there is going to be a hiatus of some number of years in which we’ll do that. Whether that will happen, I don’t know. On the military side, during that period, as I was saying the Limited Test Ban Treaty went into effect and was well accepted. At the same time, however, there was very strong emphasis on continuing to maintain a very active nuclear weapons R and D program and production. So that the whole turn around of going to underground testing took place and there we started out with the promise saying, “Yes, it can be done.” It was believed that, but I don’t think any of us at the time anticipated the extent or the success to which the underground testing program really was able to show over a period of, well, now almost two decades. 
MR. LARSON: There was a great deal of skepticism that you could get really enough useful information from an underground test, compared to what you would like to have, but apparently the techniques and the technology was developed to a high degree of perfection for underground testing. 

DR. TAPE: As some people on the intelligence side have remarked, going to underground testing has cut off vital information of other kinds.

MR. LARSON: Well, that’s right. 

DR. TAPE: But I wouldn’t continue the atmospheric testing just for that purpose. Another aspect of the atomic energy days was our international endeavors, of course, with Glenn Seaborg there who is very internationally minded. We had the start of many bilateral arrangements with countries for the development of their programs. The Atoms for Peace Program had started prior to that, some almost 10 years before, and many of the developments in these countries were coming to fruition. I know on several occasions I was able to present checks to some of the developing nations for our contribution to their reactor work. Many people have felt that that it was a mistake, that is the Atoms for Peace Program was a mistake. I, myself, disagree with that. Again, I can’t prove one way or another whether it was right or wrong, in a sense; their objections to it. However, I have said on many occasions that, where I have had an opportunity to visit those countries after the fact, I have found that they, like everyone else, need a goal, need a stimulus. They wish to be in the forefront of something and I found that the atomic energy program in their own countries was a kind of bootstrap operation which it gave their scientists a chance to get out and work in a new area, get satisfaction. As you well know, the atomic energy program has a lot of engineering and applied science in it. So from their point of view, they were able to bring up their own standards and reflect it back into their educational system. It might have been that at some other time it would have been some other endeavor that was done, but atomic energy was there at the time and provided the impetus and motivation. I think it was very worthwhile. 

MR. LARSON: Yes. I think it certainly was a rallying point for the bright young people of these developing countries.

DR. TAPE: That’s correct, and with President Eisenhower’s Atoms for Peace initiative and the establishment of the International Atomic Energy Commission, cooperation through the commission, participation of member states, the Atomic Energy Agency and the cooperation of member states in that agency, they all felt a part of that. So this, to me, was a very rewarding experience. When I was still at Brookhaven, some of the early organizers of the IAEA [International Atomic Energy Agency] came through and talked to us about how we in the laboratory managed some of these things. Then they later on after they were in charge and had to start thinking about safeguards they came and asked about how they might apply safeguards. As you recall, the United States offered some four reactors that would be put under IAEA safeguards so they could have a learning experience.
MR. LARSON: Oh yes. I think that was a very important foundation for them.

DR. TAPE: Very important and the U.S. was really very forthcoming and helpful and this was remembered by the agency personnel who looked to us for much help. One of the Brookhaven reactors was one of the early ones placed under that. So we were able to get a feel for that type of experience. The international program I think was, as I said, very worthwhile. Seaborg was very dedicated to this. He was very strong on international cooperation with the Soviets and through that whole period we had the exchange agreements which had been set up, but they were sort of opened up somewhat more during that period. Before I joined the commission, he invited, Seaborg invited me to go on his first major visit mission to the Soviet Union in May of 1963. We had about a 12 day visit in which we were shown many of the laboratories over there. In fact, we saw one which had never been visited by foreigners before. It was an interesting experience to come out from dinner that night and see this mob of, a great large group of local citizens almost like being in a zoo…

MR. LARSON: Oh yes.

DR. TAPE: …wondering what the animals looked like and we were the animals. 

MR. LARSON: Yes. Well that was an amazing experience. Very unique.

DR. TAPE: Very unique for us, but that developed a number of long-standing friendships with the Soviets and shortly thereafter their mission came to our country and we had the privilege of taking them around and showing them various activities. A little aside here, it’s always difficult for the United States to entertain foreign dignitaries. As you know, the government doesn’t have any money for that sort of thing, but when we go abroad, there is no problem. We are always taken care of, so, whereas somehow our foreign visitors should be buying their own airline tickets in this country, when we go over there, we’re always taken around in there aircrafts. But we did manage to get a military aircraft to take the Russian group around. It turned out to be President Eisenhower’s Columbine, the old TWA Constellation.

MR. LARSON: Oh yes. 

DR. TAPE: So it was nicely outfitted, but it was not one of the modern jets of the time. The trip did involve going cross-country. It involved being in Boston, the Cambridge area, New York area, Oak Ridge, then out to the West Coast, back through Idaho Falls, Argonne, what was then the Fermi reactor in Detroit, and back to Washington. The reason I remember this visit so well was because when the Soviet delegation was in San Francisco, that was when President Kennedy was assassinated.

MR. LARSON: Oh yes. 

DR. TAPE: This was very upsetting to the Soviet delegation, and as you recall, at that time, that there was some worry about conspiracies and so on.

MR. LARSON: Oh yes. 

DR. TAPE: We were worried.

MR. LARSON: That must have posed a terrible problem.

DR. TAPE: Well, very quickly, the people who were there with them at Berkeley arranged that they go to Yosemite for the weekend and they did. They had a very enjoyable time, and then were flown to Idaho Falls at the reactor test station out there. One of the interesting, two or three interesting things about that visit: one, they were there on the day of the funeral. I was not with them at the time, but it was reported to me afterwards that two of the most senior academicians of the party simply said to the leader of the delegation, “We are staying in the motel and watching television.” They were more concerned about the funeral of the President and the general tenor of everything then they were about seeing the reactors. Now, the two of them happened to be theoriticians and fusion experts and not reactor experts, but even so. It was an interesting commentary.
MR. LARSON: That’s a very interesting story. 

DR. TAPE: Normally, I would expect the head of a delegation say, “No, you’re coming with us,” but he did not object. 

MR. LARSON: Oh yes.

DR. TAPE: That weekend when they returned to Washington, they asked if they could visit the gravesite and lay a wreath.

MR. LARSON: Oh yes.

DR. TAPE: We arranged that. 

MR. LARSON: That’s a very interesting, I hadn’t heard that story before.

DR. TAPE: They were deeply moved by this whole experience and I think in many respects the Soviets had been quite comfortable with the Kennedy administration, the Test Ban Treaty and the developments and cooperation that was going on. It was that uncertainty that caused them much concern, but some of these small personal type reactions that you see in your, one’s, foreign associates and contemporaries and so on, I think proved to be very interesting. Well, those relationships then continued for a number of years and we, as our heads of delegations seemed to change periodically, [inaudible] the chairman of the Soviet Atomic Energy State Committee was Chairman in 1963 when I first met him and I think is only now retiring as Chairman. It’s been 20 years or so, but he’s fulfilled that responsibility. 
MR. LARSON: I can remember in about 1971, he made another visit. 

DR. TAPE: He made several visits.

MR. LARSON: I was privileged to go on the plane with him to see some of the same things, Idaho Falls, and then the reactor at San Onofre and Detroit, and so on, but they certainly were very impressed with our program and very anxious to learn about these things. Well, there are two other areas  I wish you would comment on, particularly the National Science Foundation relationships and then also any remarks you may have as a result of your being ambassador to the International Atomic Energy Agency. There were some very interesting developments during both of those periods. 

DR. TAPE: To go back just a moment to the Atomic Energy Commission, I guess one would say I finished out the Haworth term, which was not a full five years, and then came the end of that. The question was whether I would stay, or whether I would leave. It was during President Johnson’s tenure. He asked that I remain, which I accepted. It was about three years after that that I decided that being an Atomic Energy Commissioner was not a career, and six years had been a reasonable time. The presidency of AUI was again open, and the board of trustees asked if I would come back as President. I considered that, and said I would. I liked the association very much. I went back to AUI. The period then from 1969 when I went back, until 1980 when I retired from the presidency of AUI was one that saw many advances both at Brookhaven and at the National Radio Astronomy Observatory, new facilities. It also saw the ups and downs of support for basic research in the country. We were in periods of extreme inflation and the government’s position tended to be one of, “Well, we’re lucky to give you the same dollars that we gave you last year,” coupled with inflation that meant rather stringent cut backs and so on. The period then was one of working closely with the government and working with the laboratories and the Directors at the Observatory and trying to get new endeavors going. We were fairly successful in these areas. On the other hand, new facilities costing what they did, were larger, more costly, more complex, they don’t come as often, as frequently as when they were smaller, so there were longer periods of time between changes, but the concept of the user facility and the concept of supporting the government in its mission and so on was still strong. At the same time, on what had been the atomic energy side, the Brookhaven side, we went from the Atomic Energy Commission disappearing, ERDA, Energy Research and Development Administration appearing, but not really having a long enough time to establish itself before the Department of Energy came in. Then with the Department of Energy, well first with ERDA and the Department of Energy, the broadening of the mission of those agencies and the national laboratories trying to fill a role for them meant that some programs were going up very rapidly, relational with changing priorities in presidential administrations and so on. On the one hand, in the Carter administration, conservation was strong, but in the Reagan administration, not strong. One found that there was a lot of what we called roller coaster type programs. So, perhaps the most difficult activities of those years had to do with either inflation of changing priorities of the government and this general question of the national laboratories in support of the government’s programs.  During that period, while I was also President of AUI I was asked if I would become the U.S. representative to the International Atomic Energy Agency. I might go back to, oh, I believe it was the early ‘50’s when professor Smyth, Harry Smyth was the first, I shouldn’t say the first, but the first in this context, U.S. representative to the IAEA where it was a part-time arrangement, where a technical or a scientist had been selected to hold the post rather than a more generalist, or a career foreign service type, and Harry Smyth served, I think, to the order of 10 or more years in that position and did a wonderful job. He was there at a time when the Soviet and U.S. positions were somewhat opposite and there was a certain amount of friction. After a fair amount of negotiating with and convincing the Soviets that the IAEA was indeed an invaluable institution and it was here to stay, there was almost a turnabout on their part and they became very cooperative. So for the latter part of his tenure, he had a much easier job, but it was still a growing institution, a new institution with many members and interests, very divergent interests. My point is that Harry established a pattern of scientists or someone who had a scientific background, it could be done part-time. it didn’t have to be a full-time operation. When he left that position, Keith Glennan was appointed, and again, Keith took it from the point of view of part-time. He had been a former commissioner, as Harry Smyth had been a former commissioner, a scientist, and so on. Keith had filled the role for several years. Well, Keith left in, I guess it was 1973, and I found myself being asked to fulfill that role again. Again, part-time, scientist background, former commissioner.
MR. LARSON: Well, the pattern was well set. 

DR. TAPE: The pattern was almost the same all the way through. That was an appointment made by President Nixon. I served there for four years and it was indeed a most enjoyable experience. Again, the flexibility of the AUI presidency came out in which the board of trustees said, “Sure. If you want to do it, and we know it’s important. We know it’s part-time status. You serve part-time on the other side.” So I was trying to do both things at the same time. The Agency during that period was undertaking a number of studies and, of course, the program was growing on the safeguard side because prior to that time, much of the work had been what you would call laboratory-type work for which safeguards were not the issue, it was more the exchange of information. With the growing reactor development programs, the larger industrialized countries, and a few of the developing countries being interested in getting into the business, there was a need for that. The question of bilaterals which had started out in this country being turned over to the Agency under an international safeguards program raised the level of activity in safeguards. At the same time, there was very strong interest on the part of the developing countries for assistance, and they were very much interested in getting technical assistance through the IAEA rather than competing in a larger environment or even bilaterally for that type of assistance. There was a bit of, as they say North-South, or Third World versus other competition here in which one would hold technical assistance sort of in hostage for more safeguards then the other would hold safeguards hostage for more technical assistance, but these were always very straightforward and friendly discussions, and so on. We did have some really serious problems though when some of the nations wanted to get into reprocessing, the Koreas, the Pakistans and Brazils and so on and there was great concern whether this was appropriate or necessary on their part. At the same time, those countries were able to talk to other nations. France, for example, was willing to assist them with technology and so on, and development, and the question then was would there be a safeguards agreement covering that type of operation. Well, the United States was in a bit of a dilemma, as you can see. On the one hand, we would have liked for it not to have taken place. On the other hand, if it’s going to take place, we wanted it to be under IAEA safeguards and have all of the controls that would come out of an international agreement. It was difficult. We finally would work very closely with all the parties and would try to make sure that whatever safeguard agreement was adopted by the IAEA and the country that it indeed was as tight an agreement as one could effectuate at that time. But I know having been a party to agreeing to some of those, I later read in the paper where I supported reprocessing in those countries.
MR. LARSON: Yes. This is a matter of what makes the best headlines, some of these things.

DR. TAPE: That’s right. I was having one Sunday morning meeting in Vienna with the Brazilians and the Germans over one of these reprocessing, one of these agreements which would be the major agreement for the two nations having to do with Brazil’s purchase of a number of nuclear power plants, Brazil’s obtaining enrichment technology from the Federal Republic of Germany and obtaining reprocessing help. We were trying to make this as tight as possible. A Brazilian looked at me and this was just at a time that Kissinger, Secretary Kissinger was in Brazil, had been in Brazil and he turned to me and said, “Aren’t you under,” no, he said, “You are under instructions from the secretary to approve this.” I said, “I’m under no instructions from any secretary to approve this.” He was trying, he insisted that Kissinger had told them that everything was all right. 

MR. LARSON: Well, there was quite a bit of confusion sometimes and the State Department didn’t quite understand all of the ramifications, and perhaps was misunderstood.

DR. TAPE: I can also imagine that the Secretary could very well have said, “It will be worked out some way.”

MR. LARSON: Surely.

DR. TAPE: And they simply took their interpretation as to how to work it out and then came back through the back channels to try to get me to agree to it. I didn’t give in on it. I simply said, “We’ll leave it this way and I’ll find out.” I think we prevailed in keeping it tight. So there were a lot of interesting and difficult…

MR. LARSON: There were a lot of issues that came up very rapidly at that time. 

DR. TAPE: I think it’s interesting to note that in many of those cases, although many of those safeguard agreements are there and there was intention to go ahead with those plans in the countries that diplomatic activities since then have tended to turn some of those off. The Koreans, for example, were finally persuaded that it wasn’t in their interest, and our interest, and the world’s interest, for them to go forward with this. So they did not proceed along those lines, even though that agreement with safeguards is in place. Of course with respect to Brazil, many other events have overtaken them in the sense of their general economy and their ability to support a program of that kind. So everything has been going very, very slowly there, whether they get around to doing all these things remains to be seen. So over a period of four years, there were many interesting developments. We have been, we were very concerned then because of some of the other activities that were not strongly supporting the nonproliferation regime. Then later on, after my tenure and during the Carter Administration, some of what seemed to be about-face policies of the U.S. government and interactions with our allies brought a certain amount of confusion. So the present situation, I know the IAEA is concerned about what used to be U.S. leadership. What made for a rather strong nonproliferation agreement with them, now there is the confusion of the U.S. not being as strong, not being in that leadership position and others taking over. The strong representations of the group of ’77, as they call them, the more developing nations, their concerns about whether we’re as reliable a partner as we ought to be and so on. This argument made, put a lot of concerns into the picture. I think that we’re working our way out of it, but it’s going to be a long period, I believe, in my book. 
MR. LARSON: Yes, well, this is such a very complicated situation and so many different countries involved with such different outlooks on things that it just, it’s a constant battle to keep that whole situation under control. 

DR. TAPE: I know the whole situation with respect to nuclear power, where it’s going and all the questions today, I have to be on the optimistic side. I also think I’ve learned a number of things over the years. If I go back some time, at Brookhaven, we had a concept in the 1950’s of a liquid metal cooled reactor, bismuth.

MR. LARSON: Yes. 

DR. TAPE: We thought that was great, but when one really got down to analyzing it, it was probably maybe 20 percent better on paper, economically and so on, than some of the others. It has some inherent safety factors that were good. When the AEC said, “Stop development,” we were heartbroken. I thought this was a terrible decision. Then in talking to industrial people, the people who have to really market these, develop them, product them and market them, 20 percent to change one’s whole product line just isn’t going to happen. I’ve learned that 20 percent may be fine if it’s an improvement of a product that is already moving along, but to change and go into a whole new development was impossible.
MR. LARSON: Yes, well, of course, it’s turned out that 20 percent better in an uncertainty of three or 400 percent and the cost of nuclear power reactors leads to a very confusing situation. 

DR. TAPE: That’s right. So, I backed off and said, “There are more factors to this than simple technology, or even complex technology.” working more recently where I’d been on the Advisory Council for the Electric Power Research Institute I have been exposed to public utility commissioners and their problems. I’ve been exposed to the utility CEOs and Vice Presidents of Research and Development and their problems. So many of them have so little to do with technology and don’t have technological fixes, which everyone would love to see.

MR. LARSON: Yes.

DR. TAPE: They are either economic problems, sociological problems, or perceptions, and those are the ones that seem to be overriding today in terms of progress. So I’ve spent a lot more attention in recent years on some of the non-technical aspects. Whereas I’ve had arguments with my friends, and I believe whole heartedly, I myself was a supporter of the economics of scale in the ‘60’s, went to larger reactors faster because of economics factors. I’ve gotten to the point now that if there are other factors that prevent us from buying and building those, the economics of scale doesn’t matter at all.

MR. LARSON: Yes, of course, in theory the economics of scale if you go from 300 to 500 to 1,000 and to 1,400, you get these, supposedly all of this gain, but in the meantime, these uncertainties of 200 and 400 percent have crept in and confused the situation. 

DR. TAPE: That’s right. Well, those are some of the activities. With respect to the Science Foundation, I was not Director.
MR. LARSON: Oh yes. That’s right. I remember you had many dealings with…

DR. TAPE: I’ve dealt with them a lot and I had to deal with them, I’ve dealt with the foundation on the radio astronomy work. I’ve dealt with them on respect to universities and their grants and so on. Most recently after I’ve retired, I’ve been doing some different things for different people. I’ve been helping the Director there with respect to recruitment… 

MR. LARSON: Oh yes.

DR. TAPE: …of some of his senior people. I’ve learned a lot about difficulties in recruiting presidential appointments in an election year, presidential appointees in an election year. So that’s been going forward. I’ve had a lot of good associations with the Science Foundation, but I have not been in one of their operating responsible positions. 

MR. LARSON: Well, you’ve had a tremendous number of experiences through your career, starting all the way from your educational aspects to administrative aspects in so many different fields. It certainly, you must look back with a feeling of gratification to see so many of these things that you have worked on coming to fruition at this stage.

DR. TAPE: I had a bit of an argument with one of my sons a while back. He was in a university teaching in a field, but he was devoting a lot of time, his own personal time to investigations of low key waves in another field. He was a mathematician and was working in geology. He was sitting in all the geology courses. He was taking field trips. He was doing all of his own thing. I said, “Why don’t you change and become a geology professor?” He said, “Well, then it wouldn’t be fun.” I said, “Wait a minute. Are you telling me that where one’s employed, you’re employed and it’s not fun there?” “Well, no,” he said, “If I got a hobby, I don’t want to be paid for it, I just want it to be fun.” I said, “My boy, every job I’ve ever had and got paid for I thought was fun. I enjoyed it and didn’t mind it at all.”
MR. LARSON: Well, I think that’s typical in the fields of science, perhaps more than any other field, no matter what field, all the way from the test tube stage all the way to administrative work. There are so many challenges all the way through. 

DR. TAPE: You see things happen and looking back, I get just as much fun out of seeing people that are working with me do it and achieve it, as if I had done it myself. 

MR. LARSON: I think that’s a wonderful philosophy there which I think more or less summarizes the outlook on a very successful career. So I certainly want to thank you Jerry for this very fine exposition which covers many of the aspects of the history of science throughout this period. You’ve added a great deal to our understanding to what has happened over the last…

[End of Interview]
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