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MR. MCDANIEL: Tell me, tell me again about your book. Tell me a little bit more about your book.

MR. TRAUGER: Well, the title is, Horse Power to Nuclear Power, and it started out to be a memoir, but I wanted it for the family, just to kind of be remembered. But as I got into it kept thinking about a message that I had about energy, because that's what I had done all of my life. That's what I knew to write about was energy, and so I wrote to the title Pioneers in Energy, but when we came to the publisher they said that we can't sell a book with the word ‘energy’ in the title. The American public won't buy it. So we changed the title to Horse Power to Nuclear Power, which gives the same idea. So I combined the memoir, and the editor said, you used a memoir as the vehicle to tell the story of energy, and that is true. It's the story of energy in our country both resources and uses from the mid-1800's to the present. Then the last chapter, foolishly or not, I suggest measures we can take to maintain our standard of living through the next hundred years. So, that is the essence of the book, and I enjoyed writing it very much. MR. MCDANIEL: How long did it take you to write it?

MR. TRAUGER: I spent about five years working on it off and on, but long periods of time would go by without doing anything with it, and it was harder to remember where I was, but it took quite a while to do it. I took another couple of years finding an editor, finding a publisher and then doing all the final editing, and getting illustrations for it, ‘cause it is pretty heavily illustrated. 
MR. MCDANIEL: Tell me about your career at Oak Ridge. Tell me about when you first came to Oak Ridge and just kind of go through, you know, what you did.

MR. TRAUGER: Well, I had ... 

MR. MCDANIEL: If you can give me years, I mean, not specific dates, but if you can give me years, like, that would be helpful.

MR. TRAUGER: Well, my work at Columbia University had been the testing of the barrier, and that barrier was coming from the laboratories there as people developed different concepts of the barrier, which is the separating membrane for the gaseous diffusion plant. So when I came to Oak Ridge, I was asked to come here and to set up the laboratory that I had developed in New York, to continue testing the barrier. They move the barrier manufacture from Houdaille-Hershey, out in Illinois to Oak Ridge, and that was estimated to take about six months, and I agreed to come for six months. At the end of six months, the bureaucracy had moved so slowly that I hadn't really done anything towards what I was supposed to do in coming here. That was funning thing to, because we had never written up all of the findings that would work in New York, so there was plenty to do. But when it was time to fulfill that six-month commitment we were really happy with Oak Ridge, been here ever since, and we came here in 1946, March of 1946, and have been here ever since. Of course, I stayed at K-25 for about eight years to finish the barrier work pretty much, and then moved to Oak Ridge National Laboratory.

MR. MCDANIEL: What'd you do at the lab, ORNL? 
MR. TRAUGER: Well, my work seemed to stay in testing. I had been testing the barriers, evaluating them, and providing a basis for further development. The Laboratory had invited me to come, well they had asked me to do a couple of projects for them at K-25. So I put together a team of technicians that did that work, and a lot of high temperature materials, well, liquid metals and things like that. Some are difficult to work with. The Laboratory was working on the aircraft nuclear propulsion program, and they wanted me to come join that and do testing of fuels and materials for that program. That was very attractive work, but it seemed foolish to, perhaps foolish, to work on a project as outlandish as putting a nuclear reactor in an airplane. So I thought several weeks before I decided. Well the concept they had for powering the aircraft, and while the, became the Molten Salt Reactor, and I finally recognized that that reactor could be used for producing electric power. So, I could at least rationalize that it was alright to do that and so I joined that project.

MR. MCDANIEL: So, after that project ... 
MR. TRAUGER: Well from there I went to testing, and developing fuels and materials for other reactor types, including the, continuing the Molten Salt Reactor as a civilian project, and the Experimental Gas Cooled Reactor that was built here but never operated, and then some for light water reactors, part of it related to the nuclear ship, ‘Savannah’. 
So, I just continued in that vein of work, but with many different materials, and most of them hazardous one way or another. So it was interesting and challenging. The care one had to take in working with very fragile barrier materials we started with, the kind of care you needed with that all the way through but more with safety and radiation limitations, and things like that, but it was all interesting work and I enjoyed it very much. Then when we got into the high temperature Gas Cooled Reactor, I really liked that project. So, one of the people that had worked with me at K-25 was at the Laboratory. We did some of the first checking material compatibility for materials for the high temperature Gas Cooled Reactor, which was helium cooled, to see, even though helium is a very inert and very pure gas, it involved graphite, which has a tendency to absorb lots of materials, and gases and things. So the evaluation of the materials properties for that reactor was very important, and from that point I became the director of the Gas Cooled Reactor program, and that involved a lot of work with other countries, and further companies and laboratories in this country. 
MR. MCDANIEL: What, what are some of the, as a result of the work that you did, some of the work you did, what are some, you know, are there examples of applications, practical applications of what people, you know, what's ... what's common now?

MR. TRAUGER: Yes, although I can't take credit for things that I didn't do, but maybe things I was involved with, and following the gas, in the Gas Cooled Reactor program, and in the Molten Salt Reactor program in particular, some of the materials that we evaluated that we had, became alloys, metal alloys that are used in household devices. Some of the ceramics work that was done around that time but also later, has been used in aircraft engines, and will increasingly be used in different places. Particularly the work we did with graphite, which is a very high temperature material with a very high temperature capability. It was used in industry greatly, but from the Gas Cooled Reactor program I became associate director of the Laboratory, and there we had a very broad program mostly related to energy, my roles for the nuclear programs, and the engineering divisions, but there we did lots of work that relates to energy conservation, energy efficiency. So today from that work, to disclaim, it is not from my work, but I was involved with it and responsible for some of it, I think it is safe to say that anytime you buy a refrigerator, or a stove or an oven, most any household appliance that uses energy, it will be more efficient today than it was in the beginning of the 1970's. We started into that work extensively. So a furnace, a typical furnace, in the house at that time was perhaps 20 to 25% efficient. Most of the heat went up the stack or went out in the furnace room or in the basement somewhere, not where you wanted it. Today it is 85 to 90% efficient, and that is in large measure based on research that was done at the Laboratory. That we did cooperatively, holding the hands of industrial people, and we provided them some funds for it as well so that if an industrial organization is involved with a national laboratory, and when you have finished the work, if they have been involved all the way through, then the industry can proceed to manufacture it. The laboratory's role is not to compete with industry, and building making things for sale, but rather to discover the principles that are involved into do the basic work.

MR. MCDANIEL: Excuse me just a minute. How’s that? Is that coming through pretty .... You know ...

MR. TRAUGER: Yeah, unfortunately there's a metal plate up on that ...

MR. MCDANIEL: Go ahead and pause that for a second. (pause) All right. So, we were talking about the work that you've done in research. Tell me a little bit about your, kind of your personal experiences when you first came to Oak Ridge and what you remember, what it was like and that you ... You hadn't been married too long, had you, when you came to Oak Ridge? 

MR. TRAUGER: We'd been married six months ...

MR. MCDANIEL: Six months ...

MR. TRAUGER: ... when we came here, just over ...

MR. MCDANIEL: What was it like? I'm sure it was very different from what you were used to.

MR. TRAUGER: Well it was quite a shock to come from New York City to Oak Ridge, Tennessee. From the viewpoint of New York City I suppose those of us working there generally referred to Oak Ridge as “Dog Patch,” because that was a comic strip popular at the time with Al Capp as a comic strip character, and writer. But we were not old timers in Oak Ridge because we came here in 1946. The streets were paved, there were cinder sidewalks, there were still boardwalks. I would take a shortcut across the greenways [greenbelts], which helped people get to and from their grocery stores and neighborhood stores. No one had a car, there was a good bus service, and we enjoyed the bus service. We had the benefit of Wayne’s father having loaded his pick-up truck for about three weeks. We got around to see some of the East Tennessee countryside during that time and we really came to love East Tennessee. It is such a beautiful place. So our entry into Oak Ridge wasn't the hardship that the people who had come two or three years earlier had experienced, but it still was pretty primitive compared with New York City. In particular, one Sunday morning we, before we came, we attended Riverside, which is a towering church on the banks of the Hudson River, and with Dr. Harry Emerson Fossic as the pastor, one of the premier pastors of his time, and in a beautiful cathedral like interior to the Ridge Theater in Oak Ridge. As we left the theater after church, the popcorn machines were being fired up for the movie crowd coming in for the afternoon matinee. So, that was perhaps the biggest shock we had in coming, and it was a very different lifestyle from being in New York. 

MR. MCDANIEL: What was it like, I mean, as far as, you know, family life and the, you know, the community, as far as, you know, getting to know people and things that you did. 

MR. TRAUGER: Well, the interesting thing was that I knew more people in Oak Ridge than I did in New York or in Lincoln, Nebraska, where I had gone to school, or at my hometown, because the laboratory in Columbia, and the Nash Building that followed it, in New York had served as a training ground for people coming to Oak Ridge. So I had met many of the people who had come through that laboratory for short periods of time, or some of them for two or three years, but then had moved to Oak Ridge to help staffing. In particularly we had learned to work with the hazardous materials and knew the safety rules and all of that, so there was a great advantage in moving people from that laboratory in New York to Oak Ridge. So I actually knew more people. We were fortunate; we moved into a house there was a telephone in it, in the same house we were to occupy. I was able to keep that telephone, but couldn't telephone my friends because they didn't have telephones, but we could at least reach family, and reach the stores and things like that. So it was a very different lifestyle, and particularly it was a socialistic system. We were inside a fence. You had to get a pass to let us in, and you didn't have any people drop in on you unexpectedly, because they couldn't get in unless we had arranged a pass for them. Since it was essentially a gated community as we would call it today, it also was pretty secure, and we didn't bother to lock the house, as a matter of fact we would put the car keys inside the back door, and the back door was unlocked. So until the gates were opened we didn't lock anything. In fact I didn't carry any keys for anything. My work was still secret, but that was all locked up in a combination safe so I didn't need any keys.

MR. MCDANIEL: Right. I imagine, I imagine you were pretty busy. I mean, I imagine you were, when you first came here, you probably worked a lot, didn't you?

MR. TRAUGER: Well, yes.

MR. MCDANIEL: Probably your whole career you worked a lot but especially the early days.

MR. TRAUGER: Well, particularly in the period at Columbia University because we worked about as long as you could work effectively, and put in long days and six days a week. I didn't work on Sundays unless it was something that was really demanding. I had to get away for that much time to work effectively the rest of the week. One could just get bogged down and not be effective in your work. So I kind of followed that a good bit, but some of the first years in Oak Ridge I would break the Sunday rule and get out there from time to time, but I pretty much left Sunday as a free day. Then later it got to be a Saturday and Sunday then eventually I, deciding I was nearing retirement I better kind of ease into it, and so I cut back to a 40 hour week.

MR. MCDANIEL: (laughter) What ... ? How did, when you were in Oak Ridge and you had your two boys, tell me about that. Tell me about, you know, them growing up in Oak Ridge. 

MR. TRAUGER: Well, our first son was, Byron was born in 1949, and that was, I suppose, as every family finds, another change in your lifestyle, and of your priorities, but it was a great experience, and one we enjoyed very much. Our second son was born in 1951, and the two, well, he was a little, nearly two years younger. He really, I suppose, doesn't, his brother doesn't really remember Tom not being there, and so they've been great friends to this day. That has been particularly rewarding for us, and they turned out to be good students, and have been successful in their own careers.

MR. MCDANIEL: What do you remember ... ? Are there any instances or stories or things that you can tell me that you can remember, you know, in the early days or even later on, anything that would make an interesting, you know, story? 
MR. TRAUGER: Well, perhaps while the gate were still closed to the city, and we had to get passes for people, sometimes had a problem with the passes. And we kind of developed a game plan to outsmart the guards so we could get pass the guards without a pass if we needed to, or could use someone else's pass to let people through, so that was kind of exciting little game that we never did suffer from, fortunately. We also enjoyed driving around the countryside, and one day we were driving what was called Blair Road. at the time, and we took some back roads, and we finally came top a wooden gate, and it was ajar. It wasn't closed or locked, and so we pulled the gate apart a little bit and drove in, and down the hill, and we found ourselves the backside of the Gaseous Diffusion Plant, K-25. A highly secure, totally forbidden place and there we were. I had my camera with me so I took a couple of pictures and we scurried out of there as fast as possible. We never saw a guard and as far as we know the guards didn't see us, and so we got out unscathed, but then I had these two pictures of K-25 taken from the backside. I didn't dare show them to anyone.

MR. MCDANIEL: Do you still have them? 
MR. TRAUGER: Yes, I still have them.

MR. MCDANIEL: Are they declassified?
MR. TRAUGER: Oh, yes, there's no problem there.

MR. MCDANIEL: Right. We'll show those when you're talking, put those up. That'll be great. (laughter) That would be great. So your work, your work, really, at the plant, or especially early on, was, you know, secret. I mean, it was pretty classified, wasn't it? MR. TRAUGER: Yes, it was all classified up to about, well the mid 1960's, when I moved pretty well away from the classified work. Some of it was still proprietary even in the Gaseous Diffusion Plant work, which was totally unclassified, but there is often some proprietary information from the companies that we work with. We had to protect the proprietary interest just as carefully just as they did with classified material. So, it wasn't until the 1970's that I got pretty well away from classification, but I still had a badge to go to K-25. So I still had security clearance, and had to be very careful, and be sure I didn't mix up the classified with the unclassified, but I don't think I have ever had a problem with that.

MR. MCDANIEL: Now, you came here ... When did you come here? Did you come before the bomb or after?

MR. TRAUGER: No, after.

MR. MCDANIEL: After. That's what I was going to say.
MR. TRAUGER: After. We were in New York at the time of the bomb.

MR. MCDANIEL: Right. Right. Do you remember ... So, so, obviously when you came to Oak Ridge, you knew what you were coming to.

MR. TRAUGER: Yes, yes. Well, I kind of knew what I was going to when I went to work at Columbia, because I was interested in energy. Earlier in my life, soon after high school, we switched our farming from totally horsepower to tractor power, and the tractor was using lots of gasoline or fuels. Our car, we were driving more cars, and much more driving. I thought, well, we did know that much about the petroleum resources at that time, which we did later, so I was perhaps 50 years ahead of my time in worrying about energy resources. So when I was in college, and in the second year I was beginning some advanced work in physics, the announcement the discovery of fission, I thought, well that might be our next major supply of energy for this country. We started out with wood, and then coal, and went to petroleum and gas, and so fission looked like a good opportunity for the country. It didn't solve its problems, and they became more apparent later. We didn't understand all of the ramifications of it, but I was really excited by that and it was particularly exciting to read about, in the newspapers, about the same people that were in the later part of my textbooks. So that really kind of inspired me. So then I watched to see what was happening, and the people who had been publishing stopped publishing in 1940, certainly in '41. I thought, well, they didn't just stop publishing, they had been publishing all of their lives, all of their careers, so where are they, and I worked to locate them. Using the library, and I found that they were centered at Columbia University in Chicago. So, when I got an invitation to work at project at Columbia University that was highly secret, important to the war effort, and could have a very important impact, I thought, well that's maybe nuclear energy. I said I would like to that. John Dunning, who had called me, couldn't tell me anything about it. I went down and talked to my major professor, and he said, well, I think that is too big a project for wartime. It might be radar. I said radar is OK. I would just assume I'd work on radar, but I really think it's nuclear energy, and that is what I really would prefer to do. And when I got here and looked at the first piece of equipment I knew I had guessed right.

MR. MCDANIEL: Well, that's interesting. The whole nuclear energy, something about being interested in that but how the even deeper impact of what was required of your generation to basically bring peace to the world - he thought about that and seems like people my age are talking a lot more about it, very interested - would you share your thoughts? Just talk about that a little bit. 
MR. TRAUGER: Ok. Well, it wasn't a burden to work on nuclear energy during the war. No problem with the objective of winning the war with a nuclear weapon, but we knew that the Germans were ahead of us a little bit. At one point the publishing stopped, and so that was a great incentive, because if the Germans got it first, they could lose Britain and the world might change in their own direction. So we had a great incentive, but I kind of rationalized my role since I was working on the separation of uranium isotopes, which is equally applicable to civilian power and weapons, so I could rationalize that I was working on civilian power, which was true in a since, even though it was for a weapon. So that was a kind of a burden all the way through, and had been since, and because nuclear energy hasn't achieved the goals that I set for it from my own thinking. It was partly because I think we didn't give adequate attention to issues like the nuclear waste, and it's become serious concern, and probably not all the considerations and safety and things like that we should have given. Those are all solved now, and I am sure that in the 50 years I worked, I accumulated radiation exposure that is less than one chest X-ray that I had in college. Those issues have been overplayed. We know how to take care of radioactive waste, we just don't know how to do the politics. We know how to make the plants safe, and have, and the plants are running very efficiently now with 20% of our electric power being generated by nuclear plants today. Worldwide it's like 7% or more, and many other countries are now building new plants. So nuclear energy is slowly inching its way into the role that I hoped that it would have much more quickly that it had proven to be.

MR. MCDANIEL: So you think it will continue? 

MR. TRAUGER: Well in the last chapter of my book I deal with the measures we can take to maintain or present standard of living through this century essentially or another hundred years, and I think it's going to be very difficult to do that without nuclear energy. So, I feel quite comfortable having worked on it, and very comfortable about our proceeding with it, and as soon as the economy will permit it, I think we will probably move in that direction. But I also think that other sources of energy should be pursued appropriately, and there is no one energy form that will meet all of our needs. So we need to preserve the oil as much as possible, we need to preserve gas as much as possible because they will both run out effectively through this century. Nuclear power, biological sources, solar energy, the fuel cells will use our petroleum resources more efficiently, and wind power is coming into being, so all of those is satisfying to me. I am pleased to see them develop and encourage that to the extent that I have the opportunity to do so, but I do think that probably to really maintain our standard of living in this country, and our lifestyle let's say, we probably will have to use more nuclear energy as one of a mix of energy sources that can replace the extravagant use of fossil fuels that we have been accustom to.

MR. MCDANIEL: Well, is there anything that I have not asked you about that you'd like to talk about?

MR. TRAUGER: I’m not one to tell lots of stories.

MR. MCDANIEL: That's ok. That's quite all right, quite all right.

MR. TRAUGER: No, thank you for covering the things that I think are particularly important.

MR. MCDANIEL: Got one more thing. Ok. Your generation, just being -- it was a unique time, especially for America – everyone was working towards one purpose, I think, is one that's yet to be seen since. I'm just curious as to what you'd say to my generation with all our opinions and everybody, you know, things fly so much it just seems we haven't experienced that kind of patriotism, in a sense, there are life lessons, things that can be learned from your generation during that time.

MR. TRAUGER: Ok. Well, it was a privilege to work on the Manhattan Project, which had a very specific goal, and had an end point that was satisfying. Also our generation having come through the Great Depression had a strong sense of responsibility of privilege when you had enough to eat, you could go buy things that you wanted. So I think that experience together with a big project like the Manhattan Project gave one the sense of unity and purpose that the country followed for the next few years, and through much of our careers, I suppose. We seem to have lost some of that, and I think we, I hope we will find, our government will find a way to lead into these new sources of energy in the project kind of format that will make it possible to maintain our present life for a hundred years and well beyond that. Because it seems unconscionable for us to use up in a few decades or a couple of centuries if you like the resources that were stored for us for many eons of time. So, it's a very different fragmented situation today. I think it is a little harder for people to focus on goals, and I'd like to see, and I think the government has to lead, the national laboratories can lead, but they can't do it because it has to have industry to do it. But working together I think this country can do anything. But somehow we need to pull our energies together, and there are many other fields, medicine and healthcare, and many other things that are equally important, but I talk about energy because that's what I know to talk about. 

[End of Interview]
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