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INTRODUCTION


Recently, several television dramas have examined the personalities and events of the atomic bomb project in Los Alamos, and interest in this watershed project has grown markedly. The recent seven-hour BBC production is perhaps the best of the offerings, but even there, historical inaccuracies and skewed perspectives are abundantly present. The readers of General Groves’s own account are to be complimented for choosing to learn directly from one of the major participants. History in some ways resembles the relativity principle in science. What is observed depends on the observer. Only when the perspective of the observer is known can proper corrections be made.


General Groves was, perhaps above all else, a most straightforward man. He said what he thought with little consideration for the effect his opinions might have on others. Deviousness was totally foreign to his nature. Vannevar Bush, the head of all scientific wartime projects, interviewed General Groves prior to his appointment to the Los Alamos project. Bush suggested to the office of the Secretary of State that Groves might lack sufficient tact for such a sensitive role. It is typical of Groves that he has reported this opinion in his book.


The general was a direct man of practical action. His strengths included not only enormous dedication and a great capacity for work, but also an unconcerned approach to complicated problems. He very often managed to ignore complexity and arrive at a result which, if not ideal, at least worked. Groves was also incredibly versatile, a quality required for such an unprecedented job as organizing the enterprise that led to the first atomic bomb. He had to worry both about the diffusion of uranium hexafluoride molecules and about the problems faced by the wives in Los Alamos. (As Groves mentions, contrary to local gossip, Los Alamos was not an establishment for the care of pregnant WACs). He organized the intelligence effort to determine the Nazi prospects of building an atomic weapon of their own, and he influenced, perhaps not in the right way, the decision to drop the bomb on Hiroshima.


For Groves, the Manhattan Project seemed a minor assignment, less significant than the construction of the Pentagon. He was deeply disappointed at being given the job of supervising the development of an atomic weapon since it deprived him of combat duty. He started with, and partially retained, thorough doubts about the feasibility of the project. Yet in convincing the leaders at DuPont that they should participate, he appeared totally confident in order to overcome the incredulity of those overly sane chemical engineers. I would ascribe his behavior in this case less to a lack of openness than to his unwavering sense of duty as an Army officer.


Groves, as history records, was eminently successful as the military director of the Los Alamos Lab. Perhaps his most outstanding decision was the choice of J. Robert Oppenheimer to administer the scientific work at the laboratory. In the fantastic story of the atomic bomb, this less obvious, less remembered but no less vital story of the highly effective cooperation between two individuals, poles apart in every way, remains unique.


Oppie clearly saw the importance of the project and envisioned the new age that would arise from the old. While Oppie resembled General Groves in the intensity of his effort and dedication, his gentle demeanor, social grace — even his physique — showed a marked contrast to the General’s. But the greatest difference between the two men lay in the complexity of their personalities. Oppenheimer was so extraordinarily complicated and clever that he could mask these qualities with an appearance of simplicity. Groves’s astuteness is most clearly demonstrated in that, despite opposition from the military security division whose value and function he supported and even overestimated, he selected Oppenheimer as scientific director. The contrast and cooperation of Groves and Oppenheimer is the most striking human story in the “Manhattan Project.”


Much of my life has been spent in laboratories of similar size and complexity to the Los Alamos Laboratory. I have known many directors intimately. For a short time, I was even a director myself. I know of no one whose work begins to compare in excellence with that of Oppenheimer’s.


Oppie knew in detail the research going on in every part of the laboratory, and was as excellent at analyzing human problems as the countless technical ones. Of the more than 10,000 people who eventually came to work at Los Alamos, Oppie knew several hundred intimately, by which I mean that he understood their relationships with one another, and what made them tick. He knew how to lead without seeming to do so. His charismatic dedication had a profound effect on the successful and rapid completion of the atomic bomb.


Some of Oppenheimer’s qualities come through in the recent BBC production. However, General Groves, in this television drama, is rather inadequately presented. (Even his girth was underestimated.) Obviously no one with so little intelligence, as the General Groves presented by the BBC, could have met the massive responsibilities of providing shelter, equipment, and materials with so little delay and impediment to the project. I must confess, however, that between 1943 and 1945 General Groves could have won almost any popularity contest in which the scientific community at Los Alamos voted.


I remember a meeting early in 1943 at which Oppie announced a revision in security clearance procedures, made necessary by the fact that so many of us could not be cleared under the usual regulations. The new rules called for us to clear one another by vouching for our good intentions and backgrounds. Someone piped up, “Does that mean that clearance will be based on our scientific good names?” Oppie responded, “Grove doesn’t believe we have any other.” We laughed. General Groves, or “His Nibs” as we called him, could hardly have been completely unaware of Oppie’s and our attitudes. He chose to disregard them.


No one should be surprised that a group of independent scientists found General Groves and his regulations irritating. Secrecy runs contrary to the deepest inclinations of every scientist; we were willing to make sacrifices, even when they seemed ludicrous, because of the war. But military regulations affected every detail of our lives and, worse, they were worded as if we lacked the common sense of a five-year old. I recall a directive issued in early 1945 during the only serious water shortage at Los Alamos. The order did not carry General Groves’s signature, but we all attributed it to him. It detailed the ways in which the shortage would be met and concluded with the memorable sentence: “Residents will not use showers except in case of emergency.”


Adopting the attitude that General Groves, rather than we ourselves, lacked native intelligence helped to decrease our frustration. If we failed to appreciate him, his recognition of us was similarly lacking. Although Groves made the following statement almost a decade after the Los Alamos years, he conveyed these feelings fully during the time that we were together.




We (the military leaders at Los Alamos) came up through kindergarten with them (the scientists). While they could put elaborate equations on the board, which we might not be able to follow in their entirety, when it came to what was so and what was probably so, we knew just about as much as they did. So when I say that we were responsible for the scientific decisions, I am not saying that we were extremely able nuclear physicists, because actually we were not. We were what might be termed ‘thoroughly practical nuclear physicists.’1





Earlier in the same discussion, Groves referred to the three possible states of plutonium as “solid, gas or electric.” Clearly we spoke different languages. Yet, in reading his book, I was struck by his comment that, since the weather forecasters at the Trinity test had failed to predict the rain that was falling, “I soon excused them. After that it was necessary for me to make my own weather predictions —a field in which I had nothing more than very general knowledge.” As in other complicated issues, General Groves made the right decision.


My contact with General Groves during the Los Alamos period was very limited. I remember only one incident with clarity. One of my jobs at Los Alamos was to assure the safety conditions in the gas diffusion plant. The main hazard was that in advanced stages of separating U235 and U238, contamination with water or some other substance might cause the diffusing gases to solidify, at which point an unwanted chain reaction might result. This part of my job took me from time to time to New York, and one morning (at 4:00 a.m. Los Alamos time) I woke to hear the General’s voice at the other end of my telephone, instructing me to go to his Washington office immediately.


The emergency, I discovered, was a chemical explosion at a gas diffusion plant on the East Coast; Groves wanted to question me about the possibility of serious malfunction in our separation process. After a preliminary discussion, Groves assembled a group of his staff at a long table. I sat on his right and was kept wide awake by a barrage of hypothetical questions while the General slouched, with eyes closed, seemingly half asleep. Periodically, he would open both eyes, look me square in the face and state, “But after all, Professor, this is only theory.”


Toward the beginning of the third hour of this inquisition, a colonel at the end of the table asked if it were not possible that all the U235 atoms might assemble at one end of the apparatus by pure chance, and thereby cause a nuclear explosion. “Of course,” I answered, “this is a possibility, but it is as probable as that all the air molecules in the room will assemble under the table, causing us all to suffocate.”


Groves immediately sat up and said, “But Doctor, you did say this is possible.” Conant intervened with, “What Dr. Teller intends to say is that such an assembly is really quite impossible.” From this moment on, General Groves treated me with exquisite politeness. Apparently, I had passed his test as to whether or not I could be trusted.


Neither through contact nor through rumor did I ever learn of Grove’s sense of humor. Yet in reading his book, I discovered not only that he was quite sufficiently endowed with one but that he could laugh at himself. He tells the story of a search on a wall-sized map for a small town in Germany, which was finally located two feet above the floor. Secretary Stimson, his aide, a Chief of Staff, and Groves then all got down almost on their hands and knees, “gazing at this point barely off the floor,” at which time, continues his account, a photographer “might well have caught one of World War IPs more interesting photographs.” Groves would surely have stood out in the picture, a fact the reader might miss, but which Groves in telling the story clearly appreciated.


A measure of his resourcefulness can be illustrated by a story involving Ernest Lawrence. About 1943, General Groves, visiting the Berkeley Radiation Laboratory which was separating U235 by electromagnetic means, attempted to spur Lawrence on by saying to him, “Your reputation is at stake here.” Later over a nice rum drink, Lawrence said to him, “You know, General, my reputation has been made, but yours is at stake here.” Groves did not respond. However, a couple of years later, Groves in addressing a group at Los Alamos commented: “When all of this is over, you will go back to your universities, regardless of the outcome, but my reputation is at stake here.”


I did not begin seriously to examine the validity of my wartime impression of Groves until four years later, and then only because of an unusual conversation. In September, 1949, I was in England discussing possible safety measures for the introduction of commercial nuclear-generated electricity with our British counterparts. Toward the end of my visit, Sir James Chadwick, who had headed the wartime British scientific delegation to Los Alamos, invited me to dinner at his home in Caius College. Sir James was well-known in the scientific community for his taciturn nature, but his wife was a charming conversationalist. She drew me out about our mutual friends and acquaintances from Los Alamos, and eventually inquired about General Groves. My response, I am afraid, reflected an unflattering opinion of him.


At that point, a miracle occurred. Sir James, who had spoken perhaps twenty words that evening, became talkative to the point of being almost uninterruptible. He told me most emphatically and repeatedly that the atomic bomb project would never have succeeded without General Groves. I pointed out how often Groves had made plain his dislike of the British. Sir James brushed aside my comment. That made no difference. What was important, Sir James went on, was that Groves understood the overriding importance of the project better than some of the leading American scientists. Without Groves, he said, the scientists could never have built the bomb.


I have rarely seen anyone —even an ordinarily effusive talker —so insistent on making his point. However, Sir James’s tirade carried no trace of reproach for my inappropriate remark about General Groves. At the end of the evening, my host walked me back to my inn. On parting, he told me to remember what he had said as I might “have need of it.”


Shortly after this evening, I was back in the United States and gained some new information. It then dawned on me that during our conversation Chadwick probably had known what I had just learned: the Soviets had exploded an atomic bomb. Chadwick knew that American scientists, who had less direct an experience with World War II than their British colleagues, many of whose homes and families were in peril, had not realized the urgency and importance of the atomic bomb project. General Groves, on the other hand, having considered military matters throughout his career, knew exactly what it meant to be inadequately defended. In the struggle against totalitarian military might in the ensuing years, the awareness of the overriding importance of defense has rested with men who, like Groves, understand that only strength can counter an adversary determined to enforce his goals by physical force.


General Groves’s book deals with a period which precedes the memories of most of the present generation. In the intervening years, the world has changed so much it is hardly recognizable in terms of the past. Today, national security and technology have become inseparable. Yet the gulf between the military establishment and the scientific community is as great as ever. General Groves was one of the pioneers who, with difficulty but ultimate success, managed to throw a bridge across the abyss.


I do not see much hope for the survival of our democratic form of government if we cannot rebuild that bridge made by General Groves and J. Robert Oppenheimer. We must find ways to encourage mutual understanding and significant collaboration between those who defend their nation with their lives and those who can contribute the ideas to make that defense successful. Only by such cooperation can we hope that freedom will survive, that peace will be preserved.




—EDWARD TELLER


Stanford, California


December, 1982








1 In the Matter of J. Robert Oppenheimer. Transcript of Hearing before Personnel Security Board, U.S. Government Printing Office (Washington, D.C., 1954), p. 164 (emphasis added).





















TO THE MEN AND WOMEN OF THE MANHATTAN PROJECT,
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FOREWORD


Atomic physics* is not an occult science. It is true that those who have devoted their adult lives to its study know far more about this highly specialized field than I or the average layman can ever hope to learn. Yet the same might be said of almost any other group of specialists and, just as it is possible for many laymen to understand the laws of economics that govern our markets and the laws of mechanics by which our automobiles run, so it is possible for them to have a general comprehension of the basic laws of atomic energy.


Man’s understanding of nature is usually a cumulative and gradual process. Certainly this has been the case throughout the growth of atomic physics. No single stroke of genius delivered up the finished product. Rather, its present state of development derives from the labors of many individuals from many countries, operating in many fields of endeavor, over a span of many years.


About the great milestones in this evolutionary process which led eventually to the Manhattan Project and to its end product, the atomic bomb, much has already been written, and to that story there is nothing I can add. I have recorded here only that which I am qualified to write about—my own experiences during the development of atomic energy between September 17, 1942, and December 31, 1946, the period during which I was in charge of the Manhattan Project. Insofar as practicable, my account deals with those matters with which I was personally concerned. Matters outside my direct cognizance are discussed only to the extent that some knowledge of them is essential to the reader’s understanding of our work and of the problems we faced.


Until quite recently such an undertaking would have been impossible, simply because the best interests of the United States did not allow a broad enough disclosure of the facts to permit an adequate discussion of our activities. However, the tremendous advances that American technology has made since the days of the Manhattan Project have served to remove the limits upon the dissemination of information about what is now becoming clearly a part of the past. Gradually more and more of the details of our work have been declassified and, with the issuance of an executive order in May, 1959, the curtain was drawn aside on the story of the project. Even though some of its details must continue to remain secret, enough can now be told to give the reader a good understanding of the project as a whole, and of the way in which it was conducted.


In writing this story I have tried first of all to fill in as many as possible of the gaps existing in the American public’s understanding of the project. Altogether too many of these gaps have given rise to misinformed conjecture, and as a result many Americans tend to feel embarrassed or discomfited by their country’s greatest single scientific success.


Secondly, I want to emphasize the cohesive entity that was the Manhattan Project, a factor in its success that has been largely overlooked.


Finally, I want to record the lessons that I learned while in charge of the project. Throughout that time we had few precedents to follow: the work and the problems that I and my associates faced were unique. We learned a great deal from our successes and from our failures. It is my hope that this knowledge, much of it gained the hard way, will be of value to others who must venture into uncharted fields, whether as agents of the government or as members of private organizations. While ours was the first large organization of its kind, it surely will not be the last. For this reason alone, the story of the Manhattan Project is worth telling.
  Some of those who have already written about the development of atomic energy during the war years participated in the Manhattan Project in various capacities, but while in many cases their work was vitally important, their points of view were inevitably somewhat limited and their accounts of our activities focused on only one phase or part of the whole. Other writers, who had no direct connection with the project, have attempted to deal with it on a broader scale. Interesting and informative as these accounts have often been, they have suffered from their authors’ lack of access to many important facts. Since my responsibilities in the project were personal, broad and all-encompassing, my point of view is quite different, in many respects, from those of the others who have written on this subject. To the same extent my narrative differs from their accounts.


The command channels of the Manhattan Engineer District (MED) —the name given to the atomic bomb project—had no precedent. They grew up with the project and were changed as conditions changed. Yet the basic concept—that of always keeping authority and responsibility together—never changed.


Although there have been numerous stories about how obscure and devious our channels were, nobody who was directly involved ever had any doubt about what he was supposed to do. We made certain that each member of the project thoroughly understood his part in our total effort—that, and nothing more. Even the Joint Chiefs of Staff, as an organization, were not involved in the approval of our plans or told of their purpose. The four individual Chiefs were kept informed only insofar as their specific duties required.


Dr. Vannevar Bush, Chairman of the Office of Scientific Research and Development (OSRD), and Dr. James B. Conant, Chairman of the National Defense Research Committee (NDRC), a subdivision of OSRD, were primarily responsible for President Roosevelt’s decision to transform the atomic energy development program from a research project into a program aimed at producing a decisive military weapon. Once the military purpose of the project became governing, Lieutenant General Brehon Somervell, Chief of the Army Services of Supply, and Major General W. D. Styer, his Chief of Staff, entered the picture. Within a few months they brought me in to head up the project, subject, of course, to the personal approval of General Marshall, Secretary of War Stimson, and, finally, the President. After I was brought in Bush, Conant, Styer and Rear Admiral W. R. E. Purnell were made responsible for overseeing my performance, serving to provide constant reassurance to Secretary Stimson and to the President that the project was being properly run.


At first, I was responsible only for the engineering, construction and operation of the plants to produce bomb materials. Had our work been routine and clearly defined, my responsibility probably would have ended there. However, it soon became evident to Dr. Bush and to me that if serious delays to our work were to be avoided the MED should expand its research activities, and take over control of all the atomic research projects then under the management of the OSRD, thus uniting authority with responsibility. This transfer was effected without friction during the fall and winter of 1942 by the simple device of allowing the OSRD contracts to continue in force until they expired, at which time they were replaced by new ones in which the MED was the contracting agency. The transition was so smooth, indeed, that, as I have read accounts of that period by some of the people involved, I have been struck by the fact that they did not seem to be aware of just when the transfer of authority actually took place.


Gradually, I had to take over other unforeseen responsibilities, such as security and counterintelligence. I also became responsible for military intelligence on atomic developments throughout the world, as well as for insuring that the postwar position of the United States in the field of atomic energy would not be unfavorable.


The fact that I could not operate without becoming deeply involved in future planning soon projected me into matters of extremely high-level policy, including international relations. And since my routine duties required me to have an intimate knowledge of the details of our work, which others less closely associated with the project could not hope to have, I gradually came to be more and more responsible for the initial formulation of general policy and for the translation of policy into action.


Thus I became responsible, particularly to General Marshall, Secretary Stimson and President Truman, for the over-all success of the use of the bomb against Japan. This assignment included selecting the target cities, subject to the approval of the Chief of Staff and the Secretary of War; preparing the orders and instructions for the bombing operations; and arranging for Army and Navy units to provide the necessary support to our overseas effort. By the time these supporting echelons were brought into the picture, the situation was too complicated and changing too quickly to permit the decentralization of authority that we habitually sought; authority and responsibility for this operation were retained in Washington.


I repeat, there was never the slightest doubt in the mind of anyone in the command channels about his own responsibilities, or about to whom he should look for direction or assistance. There was never any breakdown in these channels. That some historians do not seem to have completely grasped our command system is unquestionably due to the fact that they were unfamiliar with our methods of operation. Unfortunately, in any secret operation, it is impossible to give full information to everyone who feels that he is entitled to it, and inevitably some hurt feelings result. Our case was no exception.


Despite the passage of nearly two decades, it is still too early to write a completely objective story of the development of the first atomic bombs. I have tried, but only the passage of a much longer period of time than is allotted to me will permit a final judgment of some of the more controversial features of the project. Yet time also operates to remove from the scene those who have firsthand knowledge of the facts and who hold firsthand opinions. Gradually, the bases of their actions and their opinions will fall more and more into the realm of historians’ conjectures. So I am recording here a number of facts that I feel should be known, together with some of my opinions and my reasons for holding them. I do this in order that there can be no doubt about the ways in which I tried to carry out my responsibilities for the conduct of the project.


I have covered mainly those things which most required my personal attention. Naturally, these matters tended toward the extreme. The bulk of the project moved ahead by dint of the hard work and the feeling of urgency of everyone concerned and without requiring any personal supervision on my part.


Consideration for the reader and the limitations of space do not permit me to mention by name a great many of the people and organizations who contributed importantly to the success of the project. However, I want to emphasize as strongly as I can my gratitude to and admiration for the tens of thousands of devoted, hard-working men and women whose combined efforts made possible the greatest scientific and technical achievement of all time. The debt our country owes them is not measurable.








* Throughout this book, the terms “atomic energy” and “atomic physics” have usually been used instead of the currently accepted “nuclear energy” and “nuclear physics.” The reason for so doing is that during the period with which this narrative deals the word “atomic” was the one which was generally employed, as being more understandable in all areas outside the highly scientific.
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Organization of Atomic Project, May, 1945 (Simplified chart)



















CHAPTER 1
THE BEGINNINGS OF THE MED




One day in mid-September, 1942, about a month and a half before the invasion of North Africa, I was offered an extremely attractive assignment overseas. At that time I had been on duty in Washington for over two years as Deputy Chief of Construction of the Army Corps of Engineers. Under the general supervision of my immediate superior, Major General T. M. Robins, I was in charge of all Army construction within the United States as well as in our off-shore bases. This included the building of camps, airfields, ordnance and chemical manufacturing plants, depots, port facilities and the like. But though the responsibility was great and the work essential, I was, like every other regular officer, extremely eager for service abroad as a commander of combat troops; and I now replied with deep pleasure that any c aty in an active theater of operations appealed to me. However, I added, I would have to secure the consent of Lieutenant General Brehon Somervell, Commanding General of the Army Services of Supply, before I could definitely say yes. I promised to see him and to give my answer by noon the next day.


The following morning, a few minutes after I had finished testifying before a Congressional committee on a military housing bill, I met Somervell outside the hearing room, and asked him whether he had any objection to my being relieved from my Army construction duties. To my great surprise, he told me that I could not leave Washington. He went on to say: “The Secretary of War has selected you for a very important assignment, and the President has approved the selection.”


“Where?”


“Washington.”


“I don’t want to stay in Washington.”


“If you do the job right,” Somervell said, “it will win the war.”


My spirits fell as I realized what he had in mind. “Oh, that thing,” I said. Somervell went on, “You can do it if it can be done. See Styer1 and he will give you the details.”


My initial reaction was one of extreme disappointment. I did not know the details of America’s atomic development program at that time, but, because of the nature of my responsibilities, as I shall explain, I knew of its existence and its general purpose—through the use of uranium to produce an atomic bomb which it was hoped might be of unprecedented power. Though a big project, it was not expected to involve as much as $100 million altogether. While this was more than the cost of almost any single job under my jurisdiction, it was much less than our total over-all spending in a normal week.2 Magnitude aside, what little I knew of the project had not particularly impressed me, and if I had known the complete picture I would have been still less impressed.


Later that morning, I saw Styer at his office in the Pentagon. He confirmed my worst premonitions by telling me that I was to be placed in charge of the Army’s part of the atomic effort. He outlined my mission, painting a very rosy picture for me: “The basic research and development are done. You just have to take the rough designs, put them into final shape, build some plants and organize an operating force and your job will be finished and the war will be over.” Naturally I was skeptical, but it took me several weeks to realize just how overoptimistic an outlook he had presented.


In the course of our discussion, we agreed that, because the Pentagon was so nearly finished and because I had had so much to do with it, I would continue to control its construction, despite my new assignment. There were two reasons for this. First, my sudden disappearance from the work on the Pentagon would attract much more notice than would my absence from my other Army construction activities. Second, because of the natural interest in the Pentagon displayed by a number of Congressmen, it would be better for me to continue to carry the responsibility for that job than to pass it on to someone else who was unfamiliar with its past problems and their many political ramifications. To avoid complications I would arrange this informally.


We also agreed upon the wording of the order, to be signed by Somervell, directing me to take complete charge of the atomic project.3


Before I left, Styer told me that General Marshall had directed that I be made a brigadier general, and that the list of new promotions would be out in a few days. I decided at once, and Styer agreed, that I should not take over the project officially until I could do so as a brigadier. I thought that there might be some problems in dealing with the many academic scientists involved in the project, and I felt that my position would be stronger if they thought of me from the first as a general instead of as a promoted colonel. My later experiences convinced me that this was a wise move; strangely enough, it often seemed to me that the prerogatives of rank were more important in the academic world than they are among soldiers.





At the time I was brought into the picture, research on the uses of atomic energy had been going on at a gradually accelerating pace since January, 1939, when Lise Meitner explained that the uranium atom could be split. The discovery opened up two divergent paths for its exploitation. Most physical scientists realized that nuclear energy, derived from the splitting, or fissioning, of the atom, might be used either to generate power for peaceful purposes or to create super-weapons. In general, however, it was the scientists who were personally acquainted with Hitler’s New Order who first became most interested in the possible military uses of atomic energy and its effect on the existing balance of political power. Most American-born physicists were not originally so concerned with this aspect, because they had not yet become accustomed to thinking of new scientific truths in terms of their military applications. And from the beginning, of course, some of the physicists, both European and American, who considered the potential of atomic weapons were horrified at the thought of the devastation they might spread throughout the world.


With the growth of Hitlerism, many scientists gradually came to doubt the wisdom of communicating the results of their work to scientists in the enemy’s camp. Again, this was particularly true of those who had come to America to escape Nazi persecution. They had great respect for the capabilities of German scientists and were familiar with their efforts in the field of atomic energy. They were also aware of the pressures that certainly would be brought to bear on the German scientists to ensure their utmost support of their country’s military program. The American-born scientists, in the main, did not have so acute an appreciation of the danger of the situation as did their foreign-born colleagues.


Nevertheless, the Americans and British made a concerted attempt to achieve voluntary international censorship of information relating to atomic energy. The effectiveness of this arrangement was hindered at the start by the refusal of Joliot-Curie to participate; however, it provided a sound foundation for the strict governmental measures that followed the outbreak of war in Europe.


At the same time, the group of refugee scientists in America became a focal point of the attempts to apprise officials in the federal government of the dangers and the prospects that atomic physics held for the United States. Discussions of developments in this field took place between representatives of the Navy Department and Dr. George B. Pegram and Dr. Enrico Fermi, of Columbia, as early as March, 1939. However, Fermi expressed some skepticism at this meeting and the United States Government did not become seriously interested until October of that year when Alexander Sachs, a Wall Street economist and a personal friend and adviser of President Roosevelt, called upon him to obtain his support of the scientific research then under way. Sachs had been following the possibilities of atomic energy for some time and felt that the government should actively aid in the development. To achieve this he discussed the matter with the Columbia group and with Einstein. The latter agreed to sign a suitable letter to the President if Sachs would prepare it. This he did, had it signed and carried it to the White House. This letter emphasized the seriousness of the problem. The President, impressed by Sachs’ arguments, appointed an Advisory Committee on Uranium to report to him on the situation.


The Uranium Committee, as it was called, consisted of representatives of the Bureau of Standards, the Army and the Navy. It met from time to time with various physicists and chemists to discuss the development of both atomic power and atomic weapons. On the basis of these discussions, the committee recommended that the Army and Navy make available a modest sum for the purchase of research materials. The work of the committee gained momentum when it was learned, in April of 1940, that the Kaiser Wilhelm Institute in Berlin had undertaken an extensive research program involving uranium.


When the National Defense Research Committee (NDRC) was created in June of 1940, under the chairmanship of Dr. Vannevar Bush, the Uranium Committee was made one of its subcommittees and embarked upon an ambitious research program. The work was carried out through contracts with universities and private and public institutions, using at first funds transferred from the Army and Navy, and later, NDRC-appropriated monies. November, 1941, saw sixteen projects, totaling about $300,000, under way.


During the previous spring and summer, the entire nuclear program had been carefully reviewed from both the scientific and the engineering points of view, with emphasis on the military feasibility of the project. From this review, after noting the optimism of British scientists engaged in the same field, Bush concluded that the United States’ efforts to develop military uses of atomic energy should be expanded. He discussed the problem with the President and got his approval to enlarge the program, improve its organization, obtain special funds and interchange information with the British. Mr. Roosevelt created at that time a Top Policy Group, consisting of himself, Vice President Wallace, Secretary of War Stimson, the Chief of Staff, General Marshall, Dr. Bush and Dr. James B. Conant.


In November of 1941, Bush decided that the uranium project was growing to be of such importance that it should be outside of NDRC control. Accordingly, it was placed directly under the Office of Scientific Research and Development (OSRD), of which NDRC was a part. Bush, by then the head of OSRD, set up at the same time a planning board to initiate the engineering of pilot plants and full-scale production facilities.


Virtually all laboratory research until this time had been aimed at achieving a controlled chain reaction, using U-235, a rare isotope of uranium which comprises less than one percent of the metal in its natural state. This isotope has the property of fissioning readily—a property which the far more abundant form of uranium, U-238, does not display. But it soon became apparent that unless unprecedented quantities of this material could be produced in a much purer state, a U-235 chain reaction would be impossible. The basic problem was to arrive at an industrial process that would produce kilograms of a substance that had never been isolated before in greater than sub-microscopic quantities. The processes then being considered were all designed to take advantage of the very minor physical difference between U-235 and U-238.


The way for a major breakthrough was open as a result of studies that suggested the theoretical feasibility of transmuting U-238 into a highly fissionable new element, plutonium, which might then be separated from the parent uranium by chemical means. The hope was that this would be easier to do than to isolate or concentrate the rare U-235 by physical means. The group headed by Dr. Glenn T. Seaborg at the University of California undertook to prepare extremely small amounts of plutonium, and in March of 1941 succeeded in creating the first submicroscopic amounts of Plutonium-239. Later that month the California group confirmed the theory that under neutron bombardment plutonium atoms fissioned as readily as atoms of U-235.


The desirability of investigating more carefully the military possibilities of plutonium was emphasized by Dr. Ernest O. Lawrence, of the University of California, and the following December, after further studies had been made, the Uranium Committee of the OSRD seconded his proposal. This decision was supported by calculations of the amounts of plutonium required, estimates of its military effectiveness, and roughly drawn timetables of how long it would take to produce it, assuming that the proposed production process was feasible. Later that same month, an intensive program of research on plutonium, supported and sponsored by the OSRD, was begun at the Metallurgical Laboratory4 at the University of Chicago, under the direction of Nobel Prize winner Dr. Arthur H. Compton, who had achieved eminence by his discovery of the Compton Effect and in pioneer studies of cosmic rays. The purpose of the research was to develop the knowledge needed to design, build and operate a plant for the conversion of uranium into plutonium.5


In the meantime, other laboratories in colleges, universities and a few industrial plants were trying to find some method of physically separating U-235 from U-238 that would be practical from the standpoints of both economy and time. The entry of the United States into World War II caused the abandonment of all projects aimed at developing atomic energy as a source of power and gave added impetus to the efforts to build an atomic bomb. At the same time, Bush and a number of others in policy-making positions began to realize that vital as continued laboratory investigations were, even more pressing problems were developing in the fields of engineering and construction. Although they had created a planning board to cope with problems of this nature, it was fast becoming apparent that a much more powerful organization would be required. It is to their everlasting credit that Bush and his colleagues had the discernment to recognize the limitations of their own organization as well as the moral fortitude to admit them in the national interest. Very few men, confronted with a similar situation, would have done so.


Consequently, when the Top Policy Group met on December 16, 1941, Bush recommended that the Army Corps of Engineers carry out the construction work, and asked that a competent Army officer become thoroughly familiar with the project. General Marshall assigned this task to Major General W. D. Styer.


The following March, in reporting favorably to the President on the plutonium project, Bush recommended again that the Corps of Engineers handle the construction that it would entail. Shortly afterward, Dr. Conant reviewed the entire nuclear program. In his report to Bush, he expressed the prevailing opinion that there were five basic production methods, each of which held out equal chances of success. U-235 could be separated by means of the centrifuge, diffusion and electromagnetic processes; while plutonium could be obtained from either the uranium-graphite pile or the uranium-heavy-water pile. All these processes appeared to be nearly ready for pilot plant construction and possibly for the preliminary design of production plants.


On June 17, 1942, Bush forwarded a detailed report on the status of the program to the President. In it he pointed out that it was possible to make a nuclear weapon that could be employed decisively in combat. He went on to discuss means of producing it and ended by saying that, under ideal conditions, it might be made ready in time to influence the outcome of the present war. President Roosevelt approved Bush’s report.


The next day, Colonel James C. Marshall was directed by Styer to form a new engineer district to carry out the Army’s responsibilities in the development of atomic energy. Marshall was told that he could count on the full support of the War Department and that his needs would be considered paramount to those of any other program.


The coming of autumn in 1942 brought a general reorientation of the project. No longer would it be conducted in the laboratory on a purely theoretical basis, for our scientists had now accumulated sufficient theoretical knowledge to permit the preliminary engineering of possible production processes. Of course, nobody knew whether any of the methods they were considering would work, but, assuming that at least one of them would, they could now make some guess as to the major items that would be needed.


The basic American military requirements were twofold: to provide our armed forces with a weapon that would end the war and to do it before our enemies could use it against us. To fulfill these needs we would have to move ahead with the utmost speed.


When the Corps of Engineers started its work, its job was simply to build and operate the production plants. The problems involved in the development of the bomb and its delivery were for the time being largely ignored.


Nor was the full magnitude of the project generally appreciated. No one thought of it as entailing expenditures running into the billions of dollars. Not until later would it be recognized that chances would have to be taken that in more normal times would be considered reckless in the extreme. Not until later would it become accepted practice to proceed vigorously on major phases of the work despite large gaps in basic knowledge. Not until later would every other consideration, whether the advancement of knowledge for the sake of knowledge or the maintenance of friendly diplomatic relations with other powers, be subordinated to achieving the project’s single overriding aim. Not until later would all concerned grow accustomed to the idea that, while normally haste makes waste, in this case haste was essential.


For the time being, work on the project continued in an orderly, straightforward, thoroughly conventional manner.


On June 18, immediately after receiving orders to set up his special district, Colonel Marshall had informed General Eugene Reybold, the Chief of Engineers; General Robins, the Deputy Chief of Engineers and Chief of Construction; and me, the Deputy Chief of Construction, of his new assignment. He did not reveal many of the details of his work, but he did ask that we give him every possible assistance. When he first told us of his carte blanche instructions, Robins and I were rather skeptical about how long it would be before his priority would be overridden by some other super-important project. We had seen this happen before. Yet, in spite of our mental reservations, we spared no effort in supporting him fully.


Marshall selected Lieutenant Colonel K. D. Nichols as his deputy and together they began to organize the district. After visiting Dr. Bush to learn the general background of the project, Marshall went over with me his urgent need for competent assistance in solving the many engineering problems that confronted him. He said that his work would be of considerable magnitude and would involve extremely complex problems of design. After some discussion, I told him that Stone and Webster appeared to be the engineering firm best fitted to meet his requirements: they were accustomed to working with scientific people—far more than most engineering firms; they were a large firm, capable in both engineering and construction; and they were performing well on all their contracts with the Corps of Engineers. Marshall agreed and promptly began to lay the groundwork for bringing Stone and Webster into the project to take over a major portion of the engineering studies and the preparation of plans, as well as to carry out much of the construction that would follow.


On June 25, Marshall, Nichols and Styer met with the Uranium Committee6 of the OSRD. In the course of this meeting, it became clear that neither the centrifuge nor the diffusion methods for the separation of Uranium-235 were ready for development and that it might be some time before any plants to utilize these processes could be designed. They estimated that the total power requirements of the plants to be constructed in the immediate future would be 108,000 kw and, based on this estimate, they planned for a firm power demand for 150,000 kw by the end of 1943.7


Many of the OSRD’s contracts with the laboratories were being delayed for lack of money, so Colonel Marshall arranged for the transfer of $15 million of Corps of Engineers funds to the OSRD, in order that existing research projects could continue uninterrupted after June 30, the end of the fiscal year. His immediate money worries taken care of, Marshall’s most pressing difficulties involved the procurement of scarce materials and equipment required by the laboratories. Shortages were growing more critical daily and, unless relief were obtained promptly, all research would soon come to a standstill.


Then the question of a name for the project came up. Toward the end of June, Reybold called Robins, Marshall, Nichols and me to his office and told us that he had conferred with Somervell and Styer, and that they had agreed that the new establishment—that is, the various plants where the bomb’s ingredients would be produced—was to be called the “Laboratory for the Development of Substitute Materials” or “DSM.” I demurred on the grounds of security, feeling that the name was bound to arouse curiosity. Several other names were suggested, but Reybold decided that, since Somervell had already agreed to it, no change would be made. Before we parted, it was decided definitely to hire Stone and Webster as the over-all architect-engineer-managers, and to use the Corps of Engineers to acquire whatever land might be needed by the project.


On June 29, officials of Stone and Webster met with Robins, Marshall, Nichols and me. Robins and I questioned them in great detail to determine whether they could place a force of adequate quality and sufficient strength on the project without impairing their performance on a number of very important Corps of Engineers and other war contracts which they had already undertaken. (I wanted to do all I could to help Colonel Marshall, but at the same time I did not want his project to impede any of the construction work for which I was responsible.) Their answers were satisfactory in every respect, and they were hired on the spot.


Earlier, at Marshall’s request, I had initiated within the Office of the Chief of Engineers a survey of the United States to assist in the selection of a suitable site for his production plants. The plan then was to concentrate all facilities required for the production of fissionable materials at a single site. We assumed that a very large tract would be required. Consequently, we sought out a relatively undeveloped area where land was still available at a reasonable price. It had to be located well away from both coasts, so that there would be no threat of direct enemy interference. We knew that there would be a heavy requirement for electric power. Travel between the site and the Washington, New York and Chicago areas had to be reasonably convenient and not too time-consuming. There must be an assured and quite considerable supply of water. As was the case with the acreage and the power, we could only guess at the total water requirement, but we thought that it would be large. It was essential that the site should have a climate that would permit heavy construction to be carried on throughout the year. And, finally, it was most desirable that an adequate labor force, both for construction and for operation, be available.


On the basis of these criteria, I soon concluded that the best location would be somewhere near Knoxville, Tennessee. That area seemed to meet all the requirements, and beyond that, it gave promise of being a pleasant place for the permanent operating force to live. This was most fortunate because we anticipated that many of the operating personnel would have to be imported, since the specialized skills we would need would be difficult to recruit locally. Marshall agreed with this view and, on July 1, he and Nichols, together with their assistants and representatives of Stone and Webster and the Tennessee Valley Authority, began investigating sites in the vicinity of Knoxville. Colonel T. B. Parker, the Chief Engineer of TVA, informed them at that time that the Authority could supply the power needs of the project, provided it obtained priority assistance in procuring heavy generating equipment.


A few days later, meetings were held at the Metallurgical Laboratory to give the responsible Stone and Webster people a thorough understanding of the plutonium process. Compton was concerned over a possible shortage of uranium oxide, so Stone and Webster was directed to purchase 350 tons of this material immediately. At the same time, efforts were made to select a site for a pilot reactor plant, for it had been decided that a full-scale production plant should not be built until an experimental reactor had been previously placed into operation and this had been followed by a semi-works.


The site chosen for the pilot reactor was quite close to Chicago, in the Argonne Forest, which was under the control of the Forest Preserve of Cook County. The Forest Commission, headed by Mr. Clayton F. Smith, was most co-operative, and great pains were taken to insure that the plant would be designed in such a manner that it would not interfere with any of the Commission’s plans for the future. Under the terms of the lease for the land, both the site and any buildings erected were to be returned to the Forest Preserve after the war.


On July 9, Marshall, Nichols and the Stone and Webster people met with the S-1 Committee of the OSRD. Among other things, it was agreed that Stone and Webster would subcontract the design and fabrication of the heavy-water plant to be built at Trail, British Columbia, to E. B. Badger and Sons of Boston, and the erection and operation of it to the Consolidated Mining and Smelting Company of Canada, on whose property it would be situated.8


Out of this same meeting a tentative construction program emerged. It called for starting the construction of the plutonium reactor piles by October 1, 1942; of the centrifuge process by January 1, 1943; of the gaseous diffusion process by March 1, 1943; and of the electromagnetic separation process by November 1, 1942. It soon became apparent that these target dates were wholly unrealistic, for basic research had not yet progressed to the point where work on even the most general design criteria could be started. I was disturbed by the vagueness of the starting dates for the several elements of the project, and urged Marshall to insist upon a detailed schedule, to be agreed to by all concerned, which he could then apply himself to meeting.


Marshall was still having financial problems. He estimated that he would need $85 million, yet every attempt he had made to obtain it had been turned down. We agreed that if he continued to meet refusals he should, acting through Styer, ask Bush to appeal directly to the President for help.


On July 13, the project received an AA-3 priority from the War Production Board, with the promise of AAA for special items if any difficulties were encountered. This priority was completely inadequate for the expeditious completion of a venture as complicated as this one, and serious priority troubles soon arose. I began to feel that the doubts that Robins and I had originally entertained about the support the project would receive were being confirmed.


Toward the end of the month the estimates started to come in on the most likely Tennessee site. The 83,000-acre tract which was under consideration would cost slightly over $4 million, and would require the relocation of some four hundred families. Faced with this prospect, Marshall felt that he should delay any site acquisition proceedings, pending further developments in research on the plutonium process. It must be remembered that at this time the pile in Chicago, which was to prove that a chain reaction was possible, was not yet in operation—indeed, it did not have its first test until December.


Marshall devoted considerable attention during this period to supply contracts, among the most important of which were one with Mallinckrodt for the purification of uranium oxide, and one with Metal Hydrides and one with Westinghouse for converting uranium oxide into the uranium metal needed for the plutonium process. At the same time, aided by Nichols, he had been striving to perfect his organization and to define the responsibilities and interrelationships of its several elements, to recruit competent personnel, find suitable office space, and in general to take care of myriad other necessary details.


Marshall brought in, largely on a temporary basis, a number of regular officers to get things under way while he was recruiting the key nonscientific personnel. Most of the latter were men who had been civilian employees of the Corps of Engineers for years; they were familiar with government operations and their records and abilities were well known. These men were given reserve commissions in the Army, and formed a trained and competent nucleus that proved to be of tremendous value throughout the entire project.


On August 11, Marshall handed me the draft of a general order to be published that day announcing the formation of the new district. In it he used the designation “DSM.” I again objected to this term because I felt that it would arouse the curiosity of all who heard it. After some discussion, during which we considered the possibility of using “Knoxville,” we decided upon “Manhattan,” since Marshall’s main office would at first be in New York City. Our choice was approved by Reybold, and so the Manhattan Engineer District, or MED, came into being.


During this month improvements to existing facilities in the laboratories at Berkeley, where research on the electromagnetic separation process was being carried on, and at Chicago were initiated. The design of the heavy-water plant at Trail got under way, but because this involved a great deal of difficult copper work, it immediately ran into conflicts with the synthetic rubber program, which carried a higher priority.


The situation during the summer of 1942 was not promising for any operation that did not hold the very highest priority. Stone and Webster estimated at the time that the construction of a pilot plant for the electromagnetic separation process would take eleven months under an AA-3 priority, the highest then available to the MED; yet the same job could be completed in eight months if an AA-1 rating were obtained.


Toward the latter part of August, considerable doubt began to crop up concerning the Tennessee site. For the most part, this indecision stemmed from the desires of the leaders of several laboratories to have the production plant situated conveniently close to their own facilities.


Toward the middle of September, Marshall met once more with the S-1 Committee in the Bohemian Grove, just north of San Francisco. A number of decisions were made at that time, the most important of which was to proceed with the Tennessee site, in spite of the contrary opinions. Almost equally important was the decision to design and to procure materials for a small electromagnetic separation plant, at an estimated cost of some $30 million, subject to cancellation at any time prior to January 1, 1943.


On September 16, I agreed to an AAA rating for the copper needed at Trail. The metal thus made available to the project would have to be taken from the Corps of Engineers’ quota and would upset a number of other projects of the Corps, but I was anxious to emphasize to Marshall that he had our full support and to encourage his people to push their work to the utmost.


Little did I anticipate then that within twenty-four hours I would be the one who needed support.








1 Major General W. D. Styer, Chief of Staff, Army Services of Supply.


2 The Army Corps of Engineers, with almost one million people engaged, was then completing about $600 million worth of work each month.


3 See Appendix I, page 417.


4 Metallurgical Laboratory was a code name chosen to conceal the nature of the work being done there.


5 See Appendix II, page 418.


6 By then reconstituted and called the S-1 Committee.


7 By 1945 our power requirements totaled almost 1,000,000 kw.


8 This program was brought into being to create a reserve of heavy water for use as a moderator in the nuclear reactors in case, for some unpredictable reason, the use of graphite proved to be impossible. The problem was that no one knew how much heavy water such a plant would be able to produce, or how much we would need—if we needed it at all. The requirements depended upon the final choice of a production method for plutonium, and this had not been settled at the time the decision about heavy water had to be made. If it were needed, however, we wanted to be ready, and so decided to provide facilities, in addition to the small installation at Trail, that would yield enough for our initial requirements. Fortunately, graphite worked and the heavy water was not needed. Our supply of it was then loaned to Canada for use in an experimental reactor.


The expansion of the heavy-water program was handled by du Pont’s Ammonia Department, which at a cost of some twenty million dollars built three plan’s as adjuncts to existing Army Ordnance plants.
















CHAPTER 2
FIRST STEPS


Immediately upon returning to my office on September 17 after my conversation with General Styer, I delivered to Reybold the memorandum assigning me to the MED and informed Robins of its contents. Both of them concurred in my intention to await promotion before taking over openly, and agreed with the measures which I had proposed to minimize drawing attention to my change in duties.


Next I discussed the recent turns of events with Nichols, who, in Marshall’s absence on the Pacific Coast, had been summoned to Washington by Styer the night before. I was anxious to learn the details of the problems which confronted the Manhattan Engineer District, especially in areas in which I had not been previously involved. Up to this time, I had asked no questions about the scientific difficulties and the probability of success in overcoming them, because it was not necessary for me to know them in order to carry out my responsibilities, which had involved chiefly assistance, where wanted, to Marshall in the site location and te procurement of land, equipment and materials. Now, I was particularly concerned with determining to what extent our work would be based on real knowledge, on plausible theory or on the unproven dreams of research scientists. Next, I wanted to know about the available supplies of raw materials. Finally, I went into the matter of obtaining high enough priorities to enable the work to go ahead at full speed.


I was not happy with the information I received; in fact, I was horrified. It seemed as if the whole endeavor was founded on possibilities rather than probabilities. Of theory there was a great deal, of proven knowledge not much. Even if the theories were correct, the engineering difficulties would be unprecedented. The raw material situation was not certain, but that did not disturb me, for this was a tangible difficulty. Neither was I particularly disturbed by the poor priority situation, for I felt that I could better it through my own efforts or, if not, that I could at least force a decision either to grant us the needed priorities or else to recognize that the project was not urgent.


Accompanied by Nichols, I called on Dr. Bush that same afternoon, under the assumption that he had been told of my appointment. Through some oversight, he had not been informed and, consequently, was quite mystified about just where I fitted into the picture and what right I had to be asking the questions I was asking. I was equally puzzled by his reluctance to answer them. In short, the meeting was far from satisfactory to both of us. As soon as I left, Bush got in touch with Styer, who informed him of my new assignment.


Bush accepted the appointment, although he was quite disturbed. He told Styer that he felt I was too aggressive and might have difficulty with the scientific people. Styer told him that this was quite possible and that the two of them, personally, might have to smooth out a number of difficulties, but that the work would move. Bush, still far from happy about my designation, thereupon sent the following note to Harvey Bundy, who was then handling the details on atomic energy development for Secretary Stimson, expressing the fears he had developed during my brief call.




 

Mr. Bundy:


I visited General Styer since I feared that comments would be made before you returned. I told him (1) that I still felt, as I had told him and General Somervell previously, that the best move was to get the military commission first, and then the man to carry out their policies second; (2) that having seen General Groves briefly, I doubted whether he had sufficient tact for such a job.


Styer disagreed on (1) and I simply said I wanted to be sure he understood my recommendation. On (2) he agreed the man is blunt, etc., but thought his other qualities would overbalance.


Apparently Somervell saw General Marshall today regarding Groves. I fear we are in the soup.
(Despite this inauspicious beginning, my rations with Bush, from that day on, were always most pleasant and we soon became, and remain, fast friends. We have often laughed about “the soup.” Never once throughout the whole project were we in disagreement. He was a pillar of strength upon whom I could always rely.)


Not particularly happy over the meeting, but completely unaware of the cause of my obvious failure to get through to Dr. Bush, I returned to my old office in the Construction Division. Finding my secretary, Mrs. O’Leary, there, I told her I was being reassigned and that if she wanted to come along, I would be glad to have her. I added, in what proved to be a great understatement, that this would be a very quiet and easy job for her and she should be sure to bring along some knitting to keep herself occupied. This prediction proved valid for about two days.


When I returned home that evening I told my wife and daughter and wrote to my son, a cadet at West Point, that I had a new job, that it involved secret matters and for that reason was never to be mentioned. The answer to be given if they were asked what I was doing was, “I don’t know, I never know what he’s doing.” To my son, I added, “If it is an officer who knows me well, and he is persistent, you can add, ‘I think it’s something secret.’”


My already long hours were gradually extended, but the extent of my travels away from Washington was about the same. My family continued to live as most Army families lived during the war and before, accepting the situation and asking no questions. Unlikely as it may seem to many people, they first learned of the nature of my assignment at the same moment, three years later, that the bombing of Hiroshima was announced to the rest of the world.


On September 19, Colonel Marshall arrived in Washington, and together we went over the new setup. I told him that the Manhattan District would function as it had before, with him continuing as the District Engineer. Soon afterward, Robins told us that Reybold and he had been relieved of further responsibility for the project and that I would attend to those matters that had formerly been handled by Styer.


With Marshall, I went to see Bush again. This time our discussion was cordial and uninhibited. Bush outlined succinctly the past history of the project, and, in doing so, cleared up a number of questions in my mind, and gave me many valuable suggestions. He mentioned that the Navy had been left out of the project at the explicit direction of President Roosevelt, and indicated that he considered this to be a mistake. He seemed pleased when I told him that I expected to visit the people at the Naval Research Laboratory in the very near future to discuss their work in the atomic area.


Before I left, Bush remarked that the handling of information within the project was becoming rather loose and that he hoped we could tighten things up. He seemed particularly interested in keeping recent scientific discoveries secret, especially those at Berkeley.


One of my first acts after learning that I was to have charge of the uranium project was to tackle what my recent construction experience led me to believe would be our greatest single obstacle. I did not see how we could possibly get the job done with nothing better than an AA-3 priority, and I did not feel inclined to fail by default. It seemed quite simple to me—if ours was really the most urgent project, it should have the top priority.


On September 19, I called upon Donald Nelson, the head of the War Production Board, and stated my views very simply but most definitely. His reaction was completely negative; however, he quickly reversed himself when I said that I would have to recommend to the President that the project should be abandoned because the War Production Board was unwilling to co-operate with his wishes.


When I left his office, I nad in my pocket a letter signed by Nelson, saying:





I am in full accord with the prompt delegation of power by the Army and Navy Munitions Board, through you, to the District Engineer, Manhattan District, to assign an AAA rating, or whatever lesser rating will be sufficient, to those items the delivery of which, in his opinion, cannot otherwise be secured in time for the successful prosecution of the work under his charge.





Just why Nelson gave in so easily, I will never know. I would have been most unwilling to have had this difficulty brought up to the President; the problem was mine. To have admitted frustration so early would have been most distasteful. And while I still had little liking for my new assignment, it was mine to carry.


In any event, as a result of my visit to Mr. Nelson, we had no major priority difficulties for nearly a year.


A couple of days later, Marshall and I went to the Naval Research Laboratory, where Rear Admiral H. G. Bowen and Dr. Ross Gunn, the technical adviser to the laboratory explained their experimental work on the separation of fissionable materials. This was my first direct contact with any laboratory work in the nuclear field, but I did not find myself at too great a disadvantage, for to an engineer their process, liquid thermal diffusion, was straightforward and not too mystifying.


Gunn had served on several of the committees that had previously controlled the uranium project, and it was quite evident that he was not particularly pleased over his omission from recent committee reorganizations. Bowen assured me, however, that his people would like to co-operate and co-ordinate their efforts with the Army. He was quite open in discussing their tests and the results they had obtained, although, so far as he then knew, I was only the Army’s representative with the OSRD for atomic development.


The Navy group was extremely small. Its only scientific men were Gunn and one other, a most capable physicist, Dr. Philip Abelson. Their research in thermal diffusion was being conducted on a very small scale, and I gathered that Gunn was not able to devote his full time to it. All in all, my first impression of the Navy’s uranium research was not favorable, primarily because of the evident lack of urgency with which it was being prosecuted.


On September 23, I became a brigadier general and officially took charge of the project. That afternoon I attended a meeting in an outer office of the Secretary of War. Those present were Secretary Stimson, General Marshall, Dr. Bush, Dr. Conant, General Somervell, General Styer, Admiral Purnell, Mr. Harvey Bundy and I.


The purpose was to decide on the form and make-up of the policy supervision of America’s atomic effort. It was obvious that the responsibility for making atomic policy was too great to be thrust upon one man alone, yet every member of a group selected for this purpose must be able to devote as much of his personal time to the project as might be necessary. This automatically eliminated from consideration the policy group already in existence, for three of its members, Vice President Wallace, Secretary Stimson and General Marshall, could not spare the time that adequate supervision of the project would require.


At Mr. Stimson’s request, I outlined the general way in which I expected the MED to operate, emphasizing that we intended to avoid empire-building by utilizing to the utmost existing facilities of other government agencies. After that, the Secretary said he felt there si ould be a new military policy committee made up of extremely able men from the OSRD, the Army and the Navy. There was general agreement to this. He next suggested that the committee should consist of nine or possibly seven men. I objected quite vigorously on the grounds that such a large committee would be unwieldy; it would cause delays in taking action; and some, if not the majority, of its members would tend to treat it as a secondary responsibility, to the detriment of our progress. I felt that a committee of three was ideal and that any more members would be a hindrance rather than a benefit. I pointed out that I could keep three people reasonably well informed on our major problems, and, furthermore, that I would be able to obtain advice from them much more readily than I could from a larger group. In the end, my views were accepted.


There was one obstacle, however, and that was that everyone recognized that both Bush and Conant should be members. Secretary Stimson solved this problem when he proposed that the committee consist of Bush as chairman (with Conant as his alternate), Rear Admiral W. R. E. Purnell of the Navy, and me. Everyone seemed well satisfied with this solution and especially liked having both Bush and Conant on the committee.


There followed some general conversation, in the midst of which, and with no small amount of embarrassment on my part, for I was by far the most junior person present, I asked to be excused if I were no longer needed, for I wanted to catch the train to Tennessee and inspect the proposed production plant site, so that the land acquisition could proceed. With this, the meeting broke up. I was a bit relieved when Somervell told me several days later that my request could not have been better timed, because it convinced everyone that he had not overemphasized my urgent desire to get a job moving.


Later in the afternoon, Mr. Stimson decided that Styer, instead of me, should be the Army member on the Military Policy Committee. I did not learn of the change until after my return from Tennessee, when I was told of it by Styer, who seemed just a bit embarrassed, and he assured me that he had not had anything to do with it. I replied that I knew he had not, and that in view of his position and consequent ability to help us, I was glad that he would be on our side of the fence.


The change was not the least objectionable to me, and, as time passed, its advantages to the project and to me became increasingly evident. Among these were having available in Styer the counsel of a most capable engineer officer, and in having him familiar with our problems, and ready at all times to assist us in securing the support of the various elements of the Army Services of Supply.


Colonel Marshall and I met in Knoxville early the next morning after the conference in Mr. Stimson’s office, and together we went over the proposed site as thoroughly as the existing roads permitted. To my great pleasure, it was evident that it was an even better choice than I had anticipated.


The site Marshall had selected was near the town of Clinton, about seventeen miles from Knoxville. The highways from Knoxville would be satisfactory in every way for our early operations. Railroad service was adequate, and an adequate source of water existed in the small river which flowed through the area. It was then typical rural Tennessee country, containing only a few schools of moderate size. Farms were scattered throughout. There were no towns or villages and the population was relatively small and dispersed.


Originally, the entire site went under the name of “The Clinton Engineer Works,” the title deriving obviously from the near-by small town of Clinton. The name “Oak Ridge” did not come into general use until the summer of 1943, when it was chosen for the new community’s permanent housing area, built on a series of ridges overlooking part of the reservation. To avoid confusion, as well as to lessen outsiders’ curiosity, the post office address was Oak Ridge, but not until 1947 and after the establishment of the Atomic Energy Commission was that name officially adopted, in lieu of the Clinton Engineer Works. As in the cases of Hanford and Los Alamos, our first consideration in the selection of names was to find the one least likely to draw attention to our work.


As soon as I had gone over the site, procurement of the land—about 54,000 acres—began. As always happens when the government takes over any sizable area, some owners suffered real hardships by their dislocation. This is inevitable, despite the fact that they are paid the full value of their property, as established by the government appraisers and accepted by the owners or, if not accepted, as fixed by federal judges and juries after condemnation proceedings.


It became necessary at this time to have a Presidential proclamation issued, setting up certain restrictions on this area. The proclamation came out in due course, but because of the nature of our operations, I did not consider it wise to give it any wider circulation than was absolutely necessary. For that reason, I told Colonel Marshall that it should be brought to the personal attention of the Chief Executive of the state, Governor Cooper, before it became known to anyone else.


Unfortunately, I did not discuss the way in which this should be done, since I assumed Marshall would handle the matter personally. As it turned out, I should have, for Marshall, who was most adept at dealing with high public officials, because of other pressing matters did not see the Governor himself, but sent another officer in his stead to perform this delicate task. To the Governor this was a serious breach of protocol, and it was compounded by the facts that the emissary was not a senior officer and that it was his first experience in such matters. The Governor must have been somewhat displeased in the first place by having such a large installation placed in Tennessee without his having been consulted or informed when the matter was under consideration. He was further disturbed by the relatively junior rank of the officer who finally brought him word of our movement into his state. Security limitations prevented any disclosure of our purpose and our lack of definite plans made it impossible to give him any idea of the possible size of the installation. About all that could be done was to present the Governor with a copy of the proclamation establishing the federal reservation. On the whole, we got off to a most inauspicious start with our new neighbors, and the ensuing resentment plagued us for several years.


My experience in this case highlights what everyone who issues general instructions, or what in military terms are called mission orders, must always remember. While normally instructions will be followed much more intelligently if they are general rather than spelled out in great detail, inherently they are subject to misinterpretation, and when this happens, a great deal of effort must be expended in picking up the pieces. Nevertheless, mission orders must be used whenever there are many unknowns. Our project was full of unknowns, which was the principal reason why I habitually employed mission orders. Marshall and later Nichols followed the same practice. Only in the rarest instances were direct, detailed instructions issued, and even then they usually dealt with fairly simple matters for which specific instructions were perfectly appropriate.


I decided to make my headquarters initially in Washington; I could always move later if it seemed desirable. However, as time went on, I came to realize that Washington was the ideal place for me to be, for there I was able to keep in contact with the War Department and the other government agencies, and to smooth the way for our people in the field. This was particularly true during the later phases of the work, after we became involved in international negotiations, and in military intelligence, and when we began to deal so closely with the Secretary of War, with Air Force Headquarters and with the overseas commands. Another major advantage was that distance alone prevented me from becoming involved in too many details, which is so dampening to the initiative of subordinates.


The office out of which I was to control the Manhattan Project was set up while I was on my first visit to Tennessee. It consisted of two rooms, 5120 and 5121, in the new War Department Building (now the State Department Building), at Twenty-first and Virginia Avenue, N.W. I moved as soon as I returned.


As I consider Washington today, it seems incredible that these accommodations were as limited as they were. My secretary, Mrs. O’Leary, who was soon to become my chief administrative assistant, and I occupied one room. The only furniture added was one, and later another, heavy safe. Alterations were limited to those essential for security and consisted of sealing the ventilating louvers on an outside door, which was kept locked and bolted. One other door, leading to an adjoining conference room, was also locked permanently, so that the only access to the room which I occupied was through my outer office. This room, at first used by visitors, eventually accommodated three assistant secretaries and file clerks.


After several months we took over another small room. By a year later, we had grown to a total of seven rooms, of which two were occupied by district personnel working under the direction of the District Engineer on procurement matters. This arrangement lasted until shortly before the bombing operations, when we took over a few more rooms for our public information section, which had to be ready to start functioning with the news release on Hiroshima.


It was undoubtedly one of the smallest headquarters seen in modern Washington. Nevertheless, I fell far short of my goal of emulating General Sherman, who, in his march from Atlanta to the sea, had limited his headquarters baggage to less than what could be placed in a single escort wagon.


Our internal organization was simple and direct, and enabled me to make fast, positive decisions. I am, and always have been, strongly opposed to large staffs, for they are conducive to inaction and delay. Too often they bury the leaders’ capacity to make prompt and intelligent decisions under a mass of indecisive, long-winded staff studies.


Initially I did plan on having an executive officer, and I selected first one and then a second highly competent man for that position. Yet, before either could even begin to take over his duties, I had to reassign him to fill a pressing need in the field, one at Hanford and the other at Los Alamos. I soon realized that as long as we were under such pressure I would always find it necessary to assign to the field anyone whom I might consider acceptable as an executive officer in my headquarters. Consequently, I abandoned all further attempts and relied instead upon my chief secretary, who became my administrative assistant. With her exceptional talents, and her capacity for and willingness to work, Mrs. O’Leary more than fulfilled my highest expectations.


After our work at Oak Ridge got under way, and shortly after Nichols succeeded Marshall as District Engineer, it became essential to move the district headquarters to that point, though we continued to carry on many activities through our four suboffices in New York. Having our offices dispersed throughout the city was most advantageous because it obviated many of the exasperating difficulties in transportation which consume so much time during the working day. It also served to compartmentalize our people and reduced the opportunity for cross-chatter between the various segments of our activities.


In mentioning Marshall’s replacement by Nichols, I should explain that in August, 1943, the Chief of Engineers asked me if I could relieve Marshall for a key assignment overseas, which would mean his promotion to brigadier. Since the project was by that time well organized, I did not feel I should refuse, and appointed Nichols in his stead. This was an excellent choice and one I never regretted. He and I had been in the same battalion in Nicaragua for two years, some twelve years before, and he had shown much promise there. But the decisive factor in his selection was the extraordinary grasp of the technical and scientific details of our work that he had demonstrated in the year he had been with the MED.


My agreement to Marshall’s relief was in line with my belief that the project should be managed with as few regular officers as possible. Those that Marshall had brought in at the beginning had been relieved without too much delay, as soon as they could be satisfactorily replaced and an overseas assignment was open.


I believed strongly that in time of war every possible regular officer should be in the combat area. I was undoubtedly influenced in this belief by my personal knowledge of the disappointment suffered by many regular officers who were kept in this country during World War I, with no chance of combat experience. In my own case, I was already a cadet when the war started, and remained at West Point until a few days before the Armistice. Had my own experience been different, I would quite probably have had a considerable number of regular officers assigned to the project throughout its duration.


As I look back now with a full appreciation of the tremendous import of the development of atomic energy, I think it was a mistake not to have had them. Our country would have been much better off in the immediate postwar years if we had had a group of officers who were thoroughly experienced in all the problems of this type of work—not only in problems of atomic energy but in all the manifold problems involved in technical and scientific developments that have played such an important part in our national defense since 1945.


While I am on the subject of my own mistakes, I perhaps should add that there was another consideration, similar to this, to which I did not give adequate attention. That was the necessity of having replacements available if either Nichols or I died or became disabled. Many serious problems would have arisen if anything had happened to either of us, and it was not proper for me to have placed such great reliance, fortunately not misplaced, upon the physical and mental ability of both of us to stand up under the strain, to say nothing of the possibility of accidental death or injury, particularly since we did so much flying.


This was brought very vividly to my attention in December of 1944, when Mr. Churchill suggested that I should come to London to talk over our problems, and particularly our progress, with him and other members of his government. In discussing his request with Secretary Stimson, I said that while I would like very much to go to England, I was afraid that it might take me away from my work for a considerable period of time, especially if something developed that would make it impossible for Mr. Churchill to receive me immediately on arrival.


Mr. Stimson told me that if I went, I could not go by air, because of the hazards involved. When I said, “Well, I don’t see what difference that would make,” he replied, “You can’t be replaced.” I said, “You do it, and General Marshall does it; why shouldn’t I?” He repeated, “As I said before, you can’t be replaced, and we can.” Harvey Bundy, who was also present, said he had heard that I had previously urged flying when air safety dictated otherwise, and then asked, “Who would take your place if you were killed?” I replied, “That would be your problem, not mine, but I agree that you might have a problem.”


I went on to say that if anything happened to Nichols, I felt that I could continue to operate, though it would mean a very strenuous period for me personally, but that if it were the other way around, while Nichols was thoroughly capable of taking over my position, I thought because he was not so familiar with my responsibilities as I was with his that he could not do both my job and his.


Mr. Stimson said, “I want you to get a Number Two man immediately who can take over your position, and with Nichols’ cooperation, carry on in the event that something happens to you.” He added, “You can have any officer in the Army, no matter who he is, or what duty he is on.”


I drew up a list of about six officers who I thought would be satisfactory, keeping in mind that it would be all-important for the man selected to be completely acceptable to Nichols, since success would depend on the utmost co-operation between them. I particularly wanted someone who would not attempt to overrule Nichols in any of his actions or recommendations until he had had time really to understand what the work was all about, and I doubted whether it would be possible for anyone to accumulate the essential background for this before the project was completed.


Having made up my list, I discussed the matter with Nichols. I asked him to look over the names and to strike from the list anyone whom he would prefer not to have in such a position. He struck several names. I always suspected he struck the first one just to see if I really meant what I had said, because it was the name of a man whom I had known for many years, and who was a very close friend. When he struck that name, I did not bat an eye, but merely said, “Well, he’s out.”


After he had crossed off the names of the men he considered unacceptable, I asked him if he had any preference among the remainder. He replied, “You name him and I’ll tell you.” I said that I felt that the best one on the list was Brigadier General Thomas F. Far-rell, and Nichols replied, “He would be my first choice, too.”


Farrell was a former regular officer who had been Chief Engineer of the State of New York. Early in 1941, he came back on active military duty as my executive officer. He was then stationed in India, but was on leave in the United States. I asked him to come to Washington to see me and told him that I intended to ask for him, but that I did not want him if he had any objection to coming. He did not, fortunately, and soon joined us. He proved to be of inestimable value, especially throughout the trying period of the summer of 1945, when all of our efforts attained their climax.
















CHAPTER 3
THE URANIUM ORE SUPPLY


I mentioned earlier that one of my first concerns in my new job was about the supply of raw materials. The most important, of course, was uranium ore. It is sobering to realize in this connection that but for a chance meeting between a Belgian and an Englishman a few months before the outbreak of the war, the Allies might not have been first with the atomic bomb. For the most important source of uranium ore during the war years was the Shinkolobwe Mine in the Belgian Congo and the most important man concerned with its operation was M. Edgar Sengier, the managing director of Union Miniere du Haut Katanga or, as it is usually called, Union Miniere.


In May of 1939, Sengier happened to be in England, in the office of Lord Stonehaven, a fellow director on the Union Miniere Board, when Stonehaven asked him to receive an important scientist. This turned out to be Sir Henry Tizard, the director of the Imperial College of Science and Technology. He asked Sengier to grant the British Government an option on every bit of radium-uranium ore that would be extracted from the Shinkolobwe Mine. Naturally, Sengier refused. As he was leaving, Sir Henry took him by the arm and said most impressively: “Be careful, and never forget that you have in your hands something which may mean a catastrophe to your country and mine if this material were to fall in the hands of a possible enemy.” This remark, coming as it did from a renowned scientist, made a lasting impression on Sengier.


A few days later, he discussed the future possibilities of uranium fission with several French scientists, including Joliot-Curie, a Nobel Prize winner. They proposed a joint effort to attempt the fission of uranium in a bomb to be constructed in the Sahara Desert. Sengier accepted their proposal in principle and agreed to furnish the raw material and to assist in the work. The outbreak of World War II in September, 1939, brought this project to a halt even before it began.


Tizard’s warning and the obvious interest of the French scientists emphasized to Sengier the strategic value of the Katanga ores, which were of exceptional richness, far surpassing in that respect any others that have ever been discovered.


Sengier left Brussels in October of 1939 for New York, where he remained for the rest of the war. From there, he managed the operations of his company, both inside and outside the Belgian Congo, and after the invasion of Belgium in 1940 had to do so without the benefit of any advice from his fellow directors who were in Belgium behind the German lines.


Before his departure from Brussels, he had ordered shipped to the United States and to Great Britain all available radium, about 120 grams, then valued at some $1.8 million. He had also ordered that all uranium ores in stock at the Union Miniere-controlled refining plant in Oolen, Belgium, be sent to the United States. Unfortunately, this order was not complied with promptly; later, owing to the German advance into Belgium, it became impossible to carry it out.


Toward the end of 1940, fearing a possible German invasion of the Belgian Congo, Sengier directed his representatives in Africa to ship discreetly to New York, under whatever ruse was practicable, the very large supply of previously mined uranium ore, then in storage at the Shinkolobwe Mine. All work at the mine had stopped with the outbreak of the war and the equipment had been transferred to vitally important copper and cobalt mining operations for the Allied war effort. In accordance with Sengier’s instructions, over 1,250 tons of uranium ore were shipped by way of the nearest port, Lobito, in Portuguese Angola, during September and October of 1940, and on arrival were stored in a warehouse on Staten Island.


At a meeting in Washington in March, 1942, sponsored by the State Department, the Metals Reserve Corporation, the Raw Materials Board and the Board of Economic Warfare, Sengier was invited to submit a report on the nonferrous metals resources of the Belgian Congo. That same day, in the course of a private conversation with Thomas K. Finletter, then Special Assistant to the State Department on Economic and International Affairs, and Herbert Feis, also of the State Department, who were urging him to double the Belgian Congo’s production of cobalt, Sengier pointed out that Union Miniere had available material that was much more important than cobalt; namely, uranium. Apparently this did not make any impression on the State Department representatives. A little later, in April, Sengier brought the matter up again, emphasizing that much valuable material was stored in a warehouse in New York. This time a little interest was aroused and there was some talk of transferring the ore to Fort Knox, where it would be stored with the national gold reserve.


On April 21, Sengier tried a third time, writing to Finletter: “As I told you previously during our conversation, these ores containing radium and uranium are very valuable.” Still nothing happened.


As is now well known, the State Department was not informed of the atomic project until shortly before the Yalta Conference in February of 1945, when, for compelling reasons, I asked that Secretary Stettinius be told of it. Just why the State Department had been kept completely in the dark, I do not know, except that it was in accordance both with President Roosevelt’s policy of personally conducting international relations and with his disinclination to bring any unnecessary persons into atomic affairs. And it was well known, of course, that there was friction in the higher levels of the department. Nevertheless, it is hard to understand why, with Sengier so insistent on the value of the uranium ore, and knowing that the ore contained radium, the State Department officials did not make a serious effort to determine the real value of the ores. Anyone with even a superficial knowledge of the metals field would have been extremely interested in them because of their radium content. And anyone who was reasonably well read in current publications should have been interested in uranium per se; for the newspapers and magazines by that time had printed a number of articles, such as “The Atom Gives Up” by William L. Laurence, published in the September 7, 1940, Saturday Evening Post.


In my discussions with Colonel Nichols on the afternoon of September 17, the day that I was designated to take charge of the Manhattan Project, one of the first matters that we talked about was the adequacy of the ore supply. As we reviewed the situation, our prospects did not appear to be too satisfactory, except for the possible Sengier ores. The first intimation of their existence had come to the MED only ten days before in a telephone call to Nichols from Fin-letter, the purpose of which was to ask about the urgency of a shipment from New York of some uranium black oxide by African Metals to Canada for refining. Nichols had postponed any definite reply pending investigation, which he promptly began. He soon concluded that African Metals did have sizable stocks of rich ore in the New York area. The S-1 Committee was informed at its California meeting on September 14, and had recommended the acquisition of all available Sengier ore.


Nichols and I agreed that there should be no delay in getting in touch with Sengier, who we understood was the key figure, at least in the United States, in the Belgian Congo uranium picture. Nichols already had an appointment to see him the next morning to explore the ore situation. We knew nothing at that time of Sengier’s previous futile approaches to the State Department.


The next day, when Nichols opened the conversation, Sengier was somewhat guarded in his reply, recalling how the State Department had consistently ignored his repeated proddings. After inspecting Nichols’ credentials, he said: “Colonel, will you tell me first if you have come here merely to talk, or to do business?” Nichols answered diplomatically, as always, that he was there to do business, not to talk. Sengier then really pleased him by saying that it was true that over 1,250 tons of rich ore were stored in some two thousand steel drums in a warehouse on Staten Island.


A delighted Nichols left Sengier’s office an hour later carrying with him a sheet of yellow scratch paper on which were written the essentials of an agreement to turn over to us at once all the ore in th Staten Island warehouse and to ship to the United States all the richer uranium ore aboveground in the Belgian Congo.


A simple handshake proffered by Sengier had sealed the bargain. The exact wording of the written contract would be settled later.


This was typical of the way in which a great many of our most important transactions were carried out. Once the seller understood the importance of our work (and there was no need to explain it in this case), he was invariably perfectly willing to deliver his goods or his services on our oral assurance that fair terms and conditions would be settled at a later date. We always promised that he would not be out-of-pocket for any expenses incurred if for some reason final agreement was not reached. And we always kept that promise.


Union Miniere’s ore was of tremendous value to us, not only because of its quantity but because of its richness.1 With it under our control, we were able to proceed with our atomic development without fear of running out of the basic material, uranium, during the critical war years ahead.


Sengier’s revelation of September 18 made us realize how vastly important he was to the Allied cause, and from that time on we helped him in every way that we could. All the details of our various agreements were kept as secret as possible, including the handling of payments. Here, it was necessary for Sengier to tell the head of his American bank why he was opening a special account, to which would be credited the funds derived from the sale of materials identified under a special number. In order to safeguard this information, it was arranged that the reports of the Federal Reserve Bank would not mention any of these transactions. There was to be a minimum of correspondence on the subject, and the auditors were directed to accept Sengier’s statements without explanation.








1 At the start of our purchases, the hand-sorted tonnage derived from the mine contained an average of over 65 per cent uranium oxide. This seems almost incredible when it is realized that ores from the Colorado Plateau and Canada, which contain two-tenths of one per cent ore, are of marketable quality, and the South African uranium ores derived from gold-mining operations have a uranium oxide content of the order of .03 per cent.
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