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Foreword 
 
 

RUTH AND CAROL'S BOOK fills a very personal need for me.  
I worked on the Manhattan Project in Oak Ridge, but I don't recall any 
other female scientists working in my groups, and I didn't get to know 
any of the women working elsewhere at the site. 
     One reason for this was, of course, that women were a small minor-
ity on the project. Another is that for security reasons, the various oper-
ations at Oak Ridge were spread out over the site and kept separate as 
much as possible. I met a couple of women in the locker room, where 
we changed into protective clothing, but we didn't form lasting friend-
ships. My buddies were all men. Indeed, I'm ashamed to say that I occa-
sionally heard men at Oak Ridge discuss female scientists in insulting 
terms—concerning appearance, not competence—but that I did not rise 
to their defense. I remember no sense of camaraderie among women; 
indeed, we viewed other women with some suspicion. The support that 
women give one another today did not exist then. 
     I had majored in chemistry in college, not out of any love of science 
but because I wanted a skill that would empower me to support my hus-
band, a physicist, through graduate school. When he was spirited off to 
a secret project in Oak Ridge, Tennessee, I followed as soon as was prac-
ticable. After a short stint cranking out calculations on those old 
Marchant calculators (talk about boring!), I was put in work in a lab with 
a real project of my own, and just loved what I was doing. Challenges 
came along daily; it was fun solving them and getting answers. I was 
only a bit player in the science of the Manhattan Project, but I was a 
player. 
     One task I was given was to find a way to shield the radiation of 
phosphorus-32. This was a beta-emitter, and lead bricks let radiation 
through. I made "sandwiches" of alternating lead and aluminum lay- 
ers, but to test the effectiveness of various arrangements I had to assem-
ble a Geiger tube. This was done by splitting mica under benzene with 
a needle, gluing a thin sheet of mica to the rim of the tube, evacuating 
the air from the tube, filling the tube with the appropriate gas mixture,  
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and then calibrating it. Subsequent generations never really knew the 
joy of getting an instrument to work if they hadn't had some experience 
with the "love and string and sealing wax" that made it function. One  
of the standard pieces of advice I've given to young scientists—espe-
cially women—is to understand the insides of the instruments they rely 
on and to be able to troubleshoot them. 
     Later I worked with David Hume's group on devising methods for 
the quantitative analysis of fission products from the Oak Ridge graphite 
pile. Again, this was essentially research, and challenging. In addition, 
a number of the noted scientists on the project taught courses at Oak 
Ridge. One could get college credit for these from the University of Ten-
nessee, at the bargain price of one dollar per semester hour! I took and 
passed quantum mechanics and vector analysis, but I never tried to trans-
fer the credits toward a degree. 
     It was an exciting time, and I regret that I met so few of the women 
who shared it with me (although in later years Mina Rees became a 
close friend). I'm thrilled to learn through Ruth and Carol's words about 
50 many of the remarkable women who contributed to that great enter-
prise. This book lets us meet one another at last and to swap stories. The 
authors have done superb detective work, tracking down an  impressive 
number of us—more than 300. 
     When I read the personal reminiscences of the men who were nuclear 
pioneers, I'm struck by the importance they place on their friends and 
associates, and on the often intense interaction among them, which 
could lead to major insights in both the theory and practice of science. 
And I'm a bit jealous. By and large, women did not share in that give-
and-take. Through this volume, I can vicariously share in it, and at least 
indulge in some "might-have-beens." 
     I hope that Their Day in the Sun will find many readers, women and 
men, girls and boys. Women were players in the Manhattan Project—
essential players. They deserve honor and remembrance. 
 
     Ellen C. Weaver, Ph.D., is Past President, Association for Women in Science. 
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Prologue 

 
 

ON JULY 16, 1945, the light of the first nuclear explosion stabbed 
through the New Mexico predawn darkness. Three weeks later, an 
atomic bomb devastated the Japanese city of Hiroshima, and the Amer-
ican public learned for the first time of the vast research effort code-
named the Manhattan Project. The project's scientists and engineers 
suddenly found themselves front-page news. 
     Contemporary stories in the press about the bomb and the people 
who had created it featured only one woman, Lise Meitner, a noted 
Austrian physicist who had contributed significantly to the discov-    
ery of fission just before World War II but who did not actually work 
on the Manhattan Protect. She was usually relegated to a human-
interest sidebar. 
     Photographs showed male project leaders wearing business suits and 
military uniforms, male scientists in white lab coats, and GIs sweating 
in T-shirts in the New Mexico desert or on the island of Tinian in the 
South Pacific. An occasional woman appeared as a secretary in a group 
seated around a table or as a WAC (a member of the Women's Army 
Corps) operating a switchboard. The earliest books that came out on the 
Manhattan Project including official histories, made no mention of con-
tributions by female scientists and engineers. 
     Was there something wrong with this picture? 
     Like many other American women, the authors have relatives who 
fought in World War II or were otherwise involved in the war effort. As 
children, we were deeply affected by stories of the war and fascinated 
by descriptions of the atomic bomb. What we read and heard influ-
enced our eventual decisions on educations and careers. But we still 
knew very little about this immense project. 
     We both became physicists and have been privy to professional gos-        
sip, but we accepted the story that the development of the atomic bomb         
had been an exclusively male activity. There seemed no reason to doubt          
it. Although we had known about Leona Marshall, a physicist who as                 
a new Ph.D. had contributed to the creation of the first controlled, self- 
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sustaining, nuclear chain reaction, we had little idea that other women 
had made substantial technical contributions. 
     This book began almost by accident. We needed to provide a chap-
ter for a volume on women's role in the use of military force. Although 
we were aware that wartime personnel shortages had opened. Oppor-
tunities in scientific and technical fields to women, we expected to find 
very few women who had been involved in technical aspects of the 
Manhattan Project, and colleagues' reactions worked to confirm our 
expectations: "It shouldn't take very long to complete the study, since 
there weren't any women"; "What women? There weren't any"; and 
"It's a null set." If we had listened to the advice of these otherwise 
knowledgeable colleagues, we might have written a very short chapter 
and considered our responsibilities fulfilled. However, we had heard 
rumors that some women did indeed work on the Manhattan Project, 
and we were intrigued by the challenge of finding them—if they existed. 
     As scientists, we had experience in tackling unanswered questions and 
in applying science to resolve problems in the world around us. This, 
however, was a new type of challenge—more like a detective story than a 
scientific investigation. It was something for which our professional 
training had not prepared us. We both like puzzles, however; and we set 
eagerly to work. We visited the sites of the Manhattan Project. We 
searched the relevant records. We interviewed witnesses and pieced 
together all this information. We thought ourselves well informed on 
the topic of female scientists, but our early findings brought a real sur-
prise. Despite their absence from the early reports, women worked on 
every aspect of the Manhattan Project, except combat operations. Wartime 
personnel shortages opened scientific and technical opportunities that 
were not available to women in peacetime, and women took them. 
     We began our study in a very casual manner at a meeting of the 
American Physical Society by simply asking our friend Melba Phillips, 
a distinguished physicist and historian of physics, whether she had 
worked on the project. We knew that she had done graduate work with 
J. Robert Oppenheimer, the physicist who had led the effort to design 
and build the atomic bomb at Los Alamos. Phillips replied that she had 
not worked on the bomb (characteristically neglecting to mention her 
leadership in opposing the nuclear-arms race), but she suggested that 
we speak to Naomi Livesay French, who was also at the meeting. 
French, who had worked at Los Alamos calculating mathematical mod- 
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els for bomb design, spent four hours the next morning cheerfully 
answering Ruth's questions about her experiences. She also provided  
us with the names and addresses of women who had worked with her. 
These women responded willingly to telephone calls; and we quickly 
developed an initial network of women who had worked on the science 
and technology of the Manhattan Project. 
     We collected most of the material for this book by following the links 
of a number of old-girl networks such as this one, largely through tele-
phone interviews. In this manner we reached women associated with  
all the major Manhattan Project sites, including Oak Ridge, Hanford, 
and Los Alamos. In addition, we sent a questionnaire to all the partici-
pants in the Los Alamos Fortieth Reunion whose names were obviously 
female. Funding for the questionnaire and some of the telephone calls 
came from a research grant from Ball State University. We searched the 
published literature and materials accessible on the Internet. As we pub-
lished preliminary accounts of our work and spoke about it at meetings, 
members of our audiences began to contact us with more information, 
which we have followed up as well as we could. 
     We have information on more than 300 women—half of whom are 
now dead—who performed technical work on the Manhattan Project, 
but we are certain that those 300 women are only a fraction of the 
women associated with the project. Most of the surviving women who 
contributed are now in their eighties, but many of them retain their 
vigor, their enthusiasm, and their interest in the world. For example, 
when we contacted her, Marge DeGooyer was recovering from a bro-
ken arm she had sustained while barn dancing. Joan Hinton, who now 
makes her home in China, had been driving alone across the United 
States, doing some bird-watching. When her car broke down, she 
repaired it herself as a matter of course. 
     Meeting and talking with these remarkable women has been truly 
exciting. In addition, we have talked with many participants' husbands, 
children, and friends, whose pride in the work of their relatives and 
acquaintances has been heartwarming to us as female scientists. Harold 
Argo proudly told us about his wife's work as a physicist with Edward 
Teller. Herbert Pomerance wrote to us about his wife's role in the Man-
hattan Project and responded willingly to our many questions. Will Hap-
per of the U.S. Department of Energy, now a professor at Princeton Uni-
versity, wrote us a long, informative letter about his mother's work as a  
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physician at Oak Ridge during World War II. Many other relatives of the 
women who did technical work supplied helpful information as well. 
     We are also very grateful to our many male colleagues who partici-
pated in the Manhattan Project or knew those who did, and who 
patiently responded to our interest in the women who worked with 
them. Busy men such as Edward Teller and the Nobel laureate Glenn 
Seaborg made time to talk to us. Some, such as Roy Ringo, Mel Freed-
man, and Heinz Barschall, submitted to repeated interviews and were 
tireless with their help. Carol, who lives in Chicago and works at 
Argonne National Laboratory, was able to talk to a number of individ-
uals with connections to the Metallurgical Laboratory, the precursor of 
Argonne. Most helpful of all were Jane and Bob Howes, Ruth's mother-
in-law and father-in-law, who patiently answered questions about early 
life at Los Alamos and introduced us to their friends and fellow partic-
ipants in the project. 
     For the most part, the few histories that discuss women's contribu-
tions to the atomic bomb emphasize their roles as wives, mothers, sec-
retaries, or hostesses. These women's contributions to the Manhattan 
Project were, indeed, critical to its success. Without the women who 
handled the flood of paper that mobilized supplies for the laboratories 
and production facilities, the Manhattan Project would surely have 
ground to an early stop. The members of the Women's Army Corps 
who drove the trucks and operated the telephones kept the machinery  
of the project moving. Female production workers produced necessary 
fissile and other materials. The contributions of these women should be 
honored, but they have been recorded elsewhere. (See, for example, the 
books by Wilson and Serber [1988], and Roensch [1993].) Here we focus 
on women's work in the laboratories and test sites of the Manhattan Pro-
ject. These women, unlike their nontechnical colleagues, have been 
largely ignored. 
     We do not claim to have discovered all the women who made impor-
tant scientific and technical contributions to the Manhattan Project. 
Indeed, we have received many letters and e-mail messages describing 
the work of women whose names were not yet on our lists. It has been 
a delightful experience each time we have learned of yet another woman 
who worked on the project, but it has also kept us aware that there are 
many others whom we have been unable to locate. What's more, the 
events described here took place more than fifty years ago; even after a 
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much shorter span of time, different people remember events differ-
ently and have varied perspectives on them. These factors remained 
firmly in our minds as we tried to uncover the events and untangle the 
strands of a half-century-old secret project, in an effort to bring to light 
scientific and cultural information that has been largely lost to history. 
     Even recognizing that our data are incomplete, we believe that what 
we have discovered makes an exciting story. We have thoroughly 
enjoyed our detective work, and we hope that some of our readers will 
go on to examine additional aspects of this intriguing topic. 
     Finally, we want to note that the women who worked on the atomic 
bomb had differing reactions to their creation. When the work began, 
most of them naturally focused on the urgent need to produce a weapon 
that would end the war. After Hiroshima, they saw their work on the 
Manhattan Project as a major contribution to the victory, and they cel-
ebrated the fact that their husbands, fiancés, and brothers would not 
have to invade Japan. They are still proud of their contributions to the 
war effort. Many were nonetheless shocked by the devastation of 
Hiroshima and Nagasaki, and went on to play active roles in the strug-
gle for civilian control of nuclear power and the disarmament move-
ment that followed the war. 
     In other words, their reactions, like their contributions to the Manhat- 
tan Project, were as diverse as those of the men who worked beside them. 
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1 The Great Scientific Adventure 
 
 

THE MANHATTAN PROJECT developed the field of nuclear 
physics and produced a weapon whose power, fifty years later, contin-
ues to shape the politics of the world. It spawned entire industries and 
new areas of science, and the style of industrial-scale research developed 
during the Manhattan Project forecast the nature of scientific enterprise 
in the United States. 
     The popular heroes of the project were a group of theoretical physi-
cists, all male, whose arcane knowledge of quantum mechanics and the 
structure of the atomic nucleus first hinted at the possibility of a weapon 
based on nuclear fission. In fact, these men worked far from alone. With-
out experimental scientists and engineers located throughout the coun-
try and a massive industry effort overseen by the military, the atomic 
bomb would never have been created. The people who conducted this 
research effort reflected the makeup of the nation. They came from all 
races and religions, and many of them were women. In fact, it was a 
woman, Lise Meitner, who provided the first theoretical explanation of 
nuclear fission—and coined the term.  
     The important scientific and technical work that women contributed 
to this huge national undertaking must be understood in context. Thus 
we begin their story with an overview of the secret, high-pressure Amer-
ican effort to develop an atomic bomb: the Manhattan Project. 
 
 
GENESIS OF THE MANHATTAN PROJECT 
 
In Sweden, during the 1938 Christmas vacation, two German physi-
cists, Lise Meitner and Otto Frisch (Meitner's nephew), examined data 
from Otto Hahn and Fritz Strassmann's Berlin laboratory, where Meit-
ner had been an active participant until Hitler's government had forced 
Jewish scientists into exile. Now she interpreted the surprising results 
of bombarding uranium samples with neutrons. She realized that the 
barium told in the irradiated samples could be produced only if the 
neutrons split uranium nuclei into two pieces. Meitner called the split- 
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Ting of the nucleus "fission," becoming the first to use the word in a 
nuclear context. Today it has hardly any other context. 
     At the end of Christmas vacation, Frisch reported the discovery of 
nuclear fission to Niels Bohr, the Danish Nobel laureate. Bohr carried the 
news across the Atlantic to the Fifth Washington Conference on Theo- 
retical Physics, held in January 1939. The physicists immediately realized, 
as Meitner had, that the energy released by each nuclear fission reaction 
was millions of times greater than the energy released in the atom-atom 
reactions of chemistry. If the fission of a uranium nucleus produced neu-
trons, as well as large fragments that were the nuclei of lighter elements, 
these secondary neutrons could be used to trigger other fissions. Nuclear 
fission could then form a self-sustaining chain reaction, releasing 
immense amounts of energy. The scientists set to work to study it in 
detail. Within a year, the international physics community published 
more than 100 papers on nuclear fission (Rhodes 1992). 
     The possibility of using this vast source of energy as a weapon 
attracted the interest of military developers around the world. By the 
end of April 1939, Germany had begun a research program aimed at  
developing an atomic weapon. The British project started more slowly, 
but was in high gear by 1940. Work was under way in the Soviet Union 
before being curtailed by the Nazi invasion of 1941 (Rhodes 1992). In 
Paris, Irène Joliot-Curie, daughter of Marie Curie, and Irène's husband, 
Frédéric Joliot, both Nobel laureates, headed up France's program. 
     These early projects, though aimed at building a nuclear explosive, 
were primarily concerned with understanding the basic physics of 
nuclear fission. But even after it became clear that nuclear fission might 
have military significance, the results of these projects continued to be 
published in the open literature. Scientists in the United States and 
Britain instituted a voluntary ban on publication, but the French group 
refused to cooperate because their results had so little direct application 
to a weapon. 
     In the United States, physicists determined that a fission chain reac-
tion was indeed possible, but they faced a number of difficulties in pro-
ducing one. Only one isotope of uranium underwent fission, and that 
isotope, uranium-235, accounted for only about 0.7 percent of naturally 
occurring uranium. Separating the amount of the chemically identical 
isotopes of uranium needed for a reaction would prove a challenge in 
the laboratory and would require a near-miracle on an industrial scale. 
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In March 1939, the Italian Nobel laureate Enrico Fermi, who had emi-
grated to the United States with his wife, who was of Jewish extraction, 
presented his results to a group of Navy technical experts. Fenrmi's cal-
culations suggested that a chain reaction could release an enormous 
amount of energy, but he had no experimental evidence that a chain 
reaction was even possible, and the problems involved in producing 
enough uranium-235 for a weapon were daunting even on paper. The 
Navy did not consider nuclear fission promising, although its experts 
asked to be kept informed of experimental progress (Rhodes 1986). 
     The Hungarian physicist Leo Szilard, also a refugee from Hitler's 
conquest of Europe, recognized both the military potential of nuclear 
fission and the urgency of the Nazi threat. With his fellow Hungarian 
emigrants Edward Teller and Eugene Wigner, he persuaded Albert Ein-
stein to sign a letter to President Roosevelt, alerting the President that   
a superweapon was possible and that the Germans might be working  
on one. Alexander Sachs, an informal adviser to Roosevelt, brought him 
the letter in the fall of 1939 and convinced him that the United States 
needed to explore the possibility of a fission weapon. 
     Roosevelt's response was to appoint a Uranium Advisory Commit-
tee. The first funding for the project, $6,000 for the purchase of uranium 
and graphite, reached Columbia University in February 1940. In June 
of that year, the Uranium Committee became a subcommittee of the 
new National Defense Research Committee, which was headed by Van-
nevar Bush. Intelligence sources had learned that the Germans had 
begun their own studies of nuclear fission. 
     In November 1940, a $40,000 contract from the National Defense 
Research Council went to Columbia University to support the demon-
stration of a self-sustained chain reaction and to make further meas-
urements on nuclear parameters. A year later, sixteen contracts for about 
$300,000 had been awarded to various schools, among them Columbia, 
Princeton, Cornell, Johns Hopkins, Chicago, California, Minnesota, Vir-
ginia, and Iowa State College (later to become Iowa State University), 
and to such organizations as the Carnegie Institution, the Standard Oil 
Development Company, and the National Bureau of Standards. The 
projects varied widely: studies of the basic physics of nuclear fission, 
experiments on ways to separate uranium isotopes, purely theoretical 
work, and more. The Manhattan Project was under way. 
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THE EXPANDING PROJECT 
 
The uranium effort was minute compared with the radar project at MIT, 
which had a budget of several million dollars in the fall of 1941(Smyth 
1977). But as it became clear that an atomic bomb actually could be 
built, the Manhattan Project absorbed more money and more people. 
As the project matured and its focus narrowed, the smaller research 
groups were absorbed by the bigger centers. Designers required larger 
facilities for production; sites had to be isolated to protect the popula-
tion in case of accidents; and project leaders, increasingly concerned 
with security, wanted a smaller number of closed project sites where 
they could protect classified information. 
     On September 23, 1942, General Leslie Groves, who had just finished 
directing the construction of the Pentagon, assumed command of the 
Manhattan Project. Groves had hoped for an overseas assignment, but 
he accepted command of the Manhattan Engineer District—the pro-
ject's official name—because he was convinced that its success would 
be critical to winning the war. 
     General Groves managed the project as a military mission, and his 
abrupt style infuriated many of the scientists. But without his will-
ingness to make risky decisions about technical issues and personnel, 
the atomic bomb would never have been finished before the end of    
the war. He insisted, for instance, that all three possible methods of 
separating the uranium isotopes move into production while the Han-
ford reactors were being constructed to produce plutonium—and  
before it was known whether any of the three methods would work!—
and he appointed Robert Oppenheimer to head the bomb design     
effort in spite of the physicist's left-wing politics and his lack of man-
agement experience. Both decisions were inspired. The general trans-
formed the Manhattan Project from a research effort into an industrial 
enterprise. 
     At its height, the Manhattan Engineer District consisted of three 
major sites. Clinton Engineer Works, at Oak Ridge in the Tennessee 
mountains, was the site of major industrial facilities to separate uranium 
isotopes. Hanford, near Richland, Washington, held the huge nuclear 
reactors designed to produce the new fissile element plutonium and   
the enormous remotely operated facilities to separate the plutonium 
from the uranium reactor fuel. In Los Alamos, on a remote New Mex- 
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ico mesa, physicist and engineers assembled to work on the actual 
design and construction of the bomb. 
     Major subprojects at the University of California at Berkeley and the 
Metallurgical Laboratory of the University of Chicago developed meth-
ods for separating uranium isotopes and producing plutonium metal   
on a laboratory scale. These were then implemented on an industrial 
scale at Clinton and Hanford. Albert Nier's group at the University of 
Minnesota pioneered the separation of uranium isotopes using highly 
developed mass spectrometers. Having produced the first samples of 
enriched uranium-235 for critical nuclear experiments, Nier and his 
group moved to Kellex, a subsidiary of the M. W. Kellogg Company 
established to oversee isotope separation. 
     The Ames Project at Iowa State College, directed by Frank Spedding, 
supplied many of the chemically pure materials vital to the success of 
other phases of the Manhattan Project. It produced, among other things, 
the uranium metal "eggs" used in reactor CP-1: Chicago Pile Number 
One, the reactor built by Enrico Fermi's group under the University of 
Chicago's football stands, where the world's first controlled, self-sus-
taining nuclear chain reaction took place. Throughout the war, the Iowa 
State site served as a production facility for very pure uranium and 
other materials needed to make the bomb. 
     John Dunning's group at Columbia University attacked the prob-
lems associated with gaseous diffusion and studied other possible meth-
ods of isotope separation. The results guided the design of the produc-
tion facilities at Clinton. Among other contributions, the Columbia 
group and the industries charged with building the production plant 
solved the pivotally important problem of producing screens that would 
not corrode or clog during the passage of highly reactive uranium hexa-
fluoride gas. 
     In addition, other company and schools undertook pieces of the 
project work, and female scientists and technicians could be found at 
most of these locations. 
 
 
FINDING THE MANPOWER—AND WOMANPOWER 
 
In less than four years, during a major war, the Manhattan Project 
evolved from an eclectic research effort based on untested ideas in the-
oretical physics into a major industrial enterprise with facilities spread 
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across the North American continent, consuming a significant portion 
of U.S. spending. Just before the United States entered World War II in 
December 1941, the Manhattan Engineer District consisted of 16 proj-
ects with a total budget of $300,000 (Groves 1962). Counting the grad-
uate students and technicians assisting the principal investigator on 
each project, the entire staff may have been as large as 200 people. By 
the time the first atom bomb was dropped on Hiroshima, the Man-
hattan Project had expended $2.2 billion on facilities and production and 
employed up to 130,000 people at a time (Gosling 1990). 
     Wartime labor shortages were universal. By 1943, the Army was 
200,000 men short of the number needed for the D-Day invasion, and 
the average age of the GIs had climbed above twenty-five. Defense proj-
ects needed 315 more physicists than were available (Kevles 1978). The 
managers of the Manhattan Engineer District seem to have recognized 
that all technical personnel, regardless of sex, should be considered for 
recruitment to the project. 
     University labs provided the first source of scientists and technical 
personnel. Scientists and engineers who had been studying nuclear fis-
sion since 1939 were immediately recruited, and so was their equipment. 
Los Alamos, needing information on the nuclear properties of uranium, 
borrowed accelerators from universities and took the operators along 
with the machines. The University of Wisconsin's Van de Graaff accel-
erators disappeared almost overnight. The physicists who worked on 
them followed, with minimal explanation to friends and relatives. 
     Joan Hinton, a graduate student in physics at Wisconsin, had been 
wondering why faculty and graduate students had vanished. Then she 
was offered work on a war project in New Mexico. After accepting, she 
went to the university library and checked out a book on the state. The 
names of all her missing colleagues were on the borrowers' card in the 
back of the book, so she was not surprised to find friends when she 
arrived in Los Alamos (J. Hinton 1990). 
     The Manhattan Project competed for resources with research on 
radar, underwater sound (needed to protect convoys from German sub-
marines), proximity fuses, and many other wartime projects that pulled 
technically trained personnel from the university labs. When recruiters 
found a scientist with skills they needed, sex didn't matter. Many 
women with technical training who had not worked outside the home 
taught university classes when male faculty and graduate students left  
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for war projects. (Industrial scientists whose work was considered essen-
tial to the war effort generally received deferments and remained at 
their jobs.) 
     Once people had been hired for war-related jobs, they needed per-
mission to leave or change employment. With such a drain on techni-
cal labor, women found themselves being recruited by organizations 
that would have scorned their applications in peacetime. In spite of her 
German background, Maria Mayer, for example, received a part-time 
position working on the uranium project at Columbia University instead 
of serving as an unpaid "volunteer" professor. 
     Refugees provided a rich source of expertise. American universities 
snapped up the Nobel laureates Albert Einstein and Enrico Fermi. Less 
famous scientists such as Leo Szilard, Edward Teller, and Eugene 
Wigner found important positions as well. Fenni led the experiments  
on nuclear fission that eventually produced the first sustained chain 
reaction. Nathalie Goldowski, who had served as chief of metallurgy for 
the French Air Force before fleeing France, worked in Chicago on pre-
venting the corrosion of the aluminum jackets that surrounded the ura-
nium fuel in plutonium production reactors. 
     Not all refugees found an eager welcome on secret wartime projects, 
however. Military security rejected some whose families remained in 
occupied territory and a few who were considered security risks in their 
own right. Such outstanding young scientists as Stanislaw Mrozowski, 
a Polish molecular spectroscopist, and his wife, Irena, came to study at 
the University of Chicago before Poland was occupied. With close fam-
ily trapped behind Nazi lines, they were not allowed to do secret work. 
They remained at the University of Chicago as instructors during the 
war (Mrozowski 1991). The Manhattan Project badly needed Elizabeth 
Rona's expertise on polonium, but because her family remained in Hun-
gary, she had to help the project unofficially—often via a friend who 
would ask, "I was wondering whether you knew...." Her formal 
appointment didn't come through until 1947. Clearance procedures 
were inconsistent, often depending on who knew the scientist in ques-
tion and how valuable his or her expertise seemed. Some scientists who 
worked on the Manhattan Project, such as Goldowsld, were later unable 
to obtain security clearances in the environment of the cold war. 
     In the easy days, British research on nuclear explosives outstripped 
work in the United States. Scientists communicated across national lines, 
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and formal agreements eventually authorized exchanges of personnel 
and information. The British delegation at Los Alamos performed valu-
able technical work on the first atomic bomb. (Unfortunately, the dele-
gation also included the physicist Klaus Fuchs, who passed important 
details of the research to the Soviet Union.) 
     But the Manhattan Project needed more than scientists and engineers. 
Machinists, pipe fitters, and other skilled laborers were even rarer than 
physicists in an economy gearing up for war. General Groves writes of 
the cooperation of labor unions in his effort to secure personnel for his 
projects. Du Pont moved the labor forces of entire plants from Oklahoma 
to Hanford to supply skilled workers to build the production reactors 
and separation facilities. The hungry project finally persuaded the Army 
to establish the Special Engineer Detachment (SED) so that able techni-
cal personnel who had been drafted could be assigned to research work. 
A detachment of the Women's Army Corps was deployed to each of the 
major laboratory sites. Uniformed personnel, including WACs, played 
key roles on the scientific and technical staff of the laboratories. 
     The military personnel were not always thrilled with these arrange-
ments. Many of them, including many WACs, had volunteered for over-
seas duty and were understandably annoyed to find themselves baby-
sitting a bunch of long-haired scientists. Furthermore, military pay 
scales were well below civilian for the same scientific jobs, and civilians 
didn't have to worry about inspections or drill. 
     According to Edward Wilder Jr., a Navy lieutenant sent first to Clin-
ton and then to Los Alamos to design and manufacture the explosive 
lenses for the implosion bomb, the military workers believed that they 
had been assigned the explosives work because it was considered too 
dangerous for civilians (Truslow 1991, Appendix). Military personnel, 
unlike civilians, were not allowed to bring their families to the project. 
And by no means the least of the military gripes was that for security 
reasons, soldiers stationed at Los Alamos were forbidden to apply to 
Officer's Candidate School (Fitch 1974). 
     On the basis of numbers alone, women were important at all the 
project sites. They accounted for 9 percent of the 51,000 employees at 
Hanford in 1944, when the site's staff was at its largest (Williams 
1993). At Los Alamos, where tight security made it difficult to hire 
people who did not already live on the site, opportunities for women 
may have been even greater. In September 1943, some sixty women  
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worked in the Technical Area at Los Alamos. By October 1944, about 
30 percent, or 200 members of the labor force in the Tech Area, the hos-
pital, and the schools were women (Hoddeson et al. 1993). Of these, 
twenty could be described as scientists and fifty as technicians. Fif- 
teen women worked as nurses, twenty-five as teachers, and seventy     
as secretaries or clerks. 
     Although many women's precise job titles at Los Alamos remain 
unknown, rough numbers show about twenty-five of them working on 
chemistry and metallurgy, twenty on bomb engineering, sixteen on the-
oretical physics, four on experimental physics, eight on ordnance, and 
four on explosives. Two women worked with Enrico Fermi who had 
moved to Los Alamos when it opened in 1943. These numbers are given 
by divisional assignment instead of by job title (Henriksen 1994), so a 
few of these women may have held clerical jobs, but it's clear that most 
of them were scientists or technicians. 
     The number of women working on the Manhattan Project contrasts 
sharply with the Apollo Project of the 1960s, which was comparable in 
size and scope. At its peak in 1965, when Apollo engaged 5.4 percent of 
the national supply of scientists and engineers (Levine 1987, Table 4), 
women accounted for only 3 percent of NASA's scientific and engi-
neering staff (Fries 1992, Appendix B, Table 8). 
 
 
LIFE INSIDE THE MANHATTAN PROJECT 
 
Once families had moved to the remote, secret facilities of the Manhat-
tan Project, wives who could were strongly encouraged to join the work. 
Groves writes of Los Alamos: 
 

     The system was designed to encourage the wives of our people to 
work on the project, for those who worked obtained priority on house-
hold assistance. Some of the wives were scientists in their own right, and 
they, of course, were in great demand, but with labor at a premium we 
could put to good use everyone we could get, whether as secretaries or 
as technical assistants or as teachers in the public school that we started 
for the children. 
     To enable the mothers of young children to work, a nursery school was 
organized on a partially self-supporting basis; its financial losses were car-
ried by the government. The elementary and high schools were operated 
as free public schools, with all expense borne by the project. (Groves 
1962, p. 166) 



THE GREAT SCIENTIFIC ADVENTURE     15 

     "In the early days of the Project, most of the women who worked in 
the [Tech] Area were wives of young physicists and chemists," wrote 
Charlotte Serber, technical librarian at Los Alamos and herself the wife 
of a physicist. "In a great many cases, they had not intended to work 
when they came to Los Alamos. But the force of social pressure and the 
obvious need for all hands, trained or untrained, brought most of them 
rapidly onto the payroll" (Serber 1988, p. 57). 
     Not all wives eagerly embraced the opportunity, however. Peggy 
Hemmindinger held a bachelor's degree in physics and had actually 
done weapons-related work, but when she followed her husband to   
Los Alamos she did not work outside her home (Manley 1990). Eleanor 
Jette, who was trained in mathematics, recalls her indignant response  
to an attempt to recruit her to work in the Tech Area at Los Alamos, and 
to the recruiters' comments about her patriotism when she refused: "I 
discussed the events of the autumn and their effect on my well-being.   
I expressed my opinion of living conditions in Los Alamos, particularly 
the fire hazards. I was sure the wives, who should be at home taking 
care of the children, were intimidated or encouraged to work because 
the penny-pinching Washington administration didn't want to build 
housing. I theorized that properly qualified teachers weren't hired for 
the same reason" (Jette 1977, p. 29). Even in wartime, it was accepted 
that the duties of motherhood superseded the national need. 
     Working wives frequently expressed concern about the effect on their 
families, who were, of course, considered the woman's responsibility. 
"For the potential working wife, there was one chief worry," wrote Char-
lotte Serber. "Could she manage her home here on the mesa and work 
too? Would her home life suffer? Would her husband be neglected? 
Would her children become delinquents? Would it be any more difficult 
than working a forty-eight-hour week in a city?" (Serber 1988, p. 67) 
     Despite their domestic concerns, many wives did work, motivated by 
patriotism, curiosity about the work that engrossed their husbands, and 
perhaps a touch of boredom in the isolated locations of the project. 
Women were not promoted or paid in proportion to their efforts, how-
ever. "For the working wife, the actual process of being hired in was not 
very complicated," Serber writes. "It entailed filling in a multitude of 
forms, getting a pass to the Tech Area, listening to a speech on security, 
hearing an oversimplified version of working conditions on the Hill, and 
getting her salary set. Working conditions included forty-eight hours to 
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the work week, two weeks of vacation with pay, sick leave, one day off 
a month for a shopping trip to Santa Fe, maids available through the 
Housing Office, and a nursery school for her children. The working wife's 
salary, which was set very arbitrarily, was influenced less by her previ-
ous work history than by the fact that she really had no bargaining power. 
She lived, after all, in a sort of company town" (Serber 1988, p. 67). 
     Life at Los Alamos, Clinton, or Hanford proved rigorous for most 
recruits. Chronic housing shortages, limited services, and the remote-
ness of the locations particularly bothered many of the Europeans, who 
had been accustomed to servants and an urban setting. Unpaved streets 
sent clouds of dust into windows. Water shortages and power outages 
plagued communities that rapidly outgrew their original designs. 
     The standard workweek was forty-eight hours, but many people put 
in considerably more time. The project dominated ordinary life. "Los 
Alamos was like a giant ant hill," writes Eleanor Jette. "The atom bomb 
was its queen and the Tech Area was her nest" (Jette 1977, p. 42). 
     Tight security shut residents who were not working on the project out 
of the mainstream of the community's existence. When crises broke in 
the technical work, the entire community suffered. Husbands remained 
in the labs, and wives who did not work in the Tech Area received no 
explanations for missed dinners and appointments. They were shut 
completely out of the work that consumed their husbands' lives. 
     Still, crises were part of the excitement of the work. "The laborato-
ries had a cluttered, disorderly, academic air," Serber writes. "The offices 
were simple enough, though incredibly dirty, overcrowded, and badly 
equipped. Physically, the Tech Area was certainly not a very unusual 
place. But it did have a spirit which was strange. Its tempo was too fast; 
its excitement was almost too high. The Area was in a state of continu-
ous crisis, and it soon became clear that speedup was its permanent 
tempo and excitement its permanent mood. This hyperthyroid quality 
was contagious and soon, in each newcomer to the Area, any disap-
pointment with its physical drabness was rapidity followed by a real 
enthusiasm for both its work and its personnel" (Serber 1988, p. 57). 
     Security dominated other considerations. At Los Alamos, scientists 
and their families were told to report to unknown destinations and  
could not explain their work to relatives. Their address was a post-office 
box. If a family member left the project, even to attend college or for 
some other legitimate reason, he or she could not return to the closed 
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city. Mail was censored. Though only Los Alamos was actually an Army 
camp, the Army ran Hanford and Clinton as well. The comforts and 
complaints of personnel played major roles only when ignoring them 
threatened the supply of skilled labor needed for the technical work on 
the bomb. 
     Hanford and Clinton were not military bases, and both workers and 
relatives could come and go. General Groves became so concerned 
about the turnover of clerical staff at Hanford that he hired Buena Maris, 
the Dean of Women at Oregon State College, to serve as Supervisor of 
Women's Activities. "Admittedly, our concern with morale was not 
entirely altruistic, for a stable clerical force was essential," Groves wrote. 
"We simply could not afford a constant turnover. The trouble was that 
employees found it easy to get jobs in Yakima, Seattle and other near-
by cities where living conditions were far pleasanter. The turnover haz-
ard started on arrival" (Grove 1962, p. 90). 
     Buena Maris and Margaret M. Shaw were the only two women in top 
management at Hanford during the war. Maris had full access to the 
management of Du Pont and the Army commanders at Hanford. She 
was able to deliver such minor miracles as asphalt sidewalks to save 
rationed shoes and a late bus home from Pasco that shoppers would   
not have to contend with drunken construction laborers. According to 
her daughter, Marjorie Peterson, Maris worked eighty-hour weeks for  
a salary of $4,000 per year and lost a great deal of weight doing it. "She'd 
come home exhausted and say: 'What I need is a good wife,'" said 
Peterson (Williams 1993, p. C8). 
     Despite the working conditions, women were attracted to the work 
of the Manhattan Project for a number of reasons—foremost among 
them, of course, the desire to contribute to the war effort. Their hus-
bands and brothers were in combat overseas, and the women wished   
to make whatever contributions they could. The rise of Nazi Germany 
and the growing documentation of genocide in Europe convinced most 
Americans that winning the war should outweigh any reluctance to 
work on weapons. 
     The attitude that glorified Rosie the Riveter also infused the scien-
tific community. Women were urged to free men up to fight by taking 
on work they otherwise would not have done. Other women simply 
needed jobs to support themselves. Some chose technical work because 
it offered a chance to acquire new skills. Marge DeGooyer, who had 
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been trained as a secretary, was working as a taxi driver before joining 
her parents at Hanford. She applied for a clerical job at the lab, where 
supervisors noticed her high math skills. They told her that a job in the 
technical area would teach her more than getting a college degree in 
chemistry. She took the technical job and later became a technician at 
Hanford in charge of setting up and maintaining mass spectrometers 
(DeGooyer 1995). The wartime labor shortages opened opportunities to 
women that had not existed before the war and would not exist once  
the war was over. 
     Wartime urgency did not remove glass ceilings. Few women joined 
the top management of the project, and there is some evidence that they 
were excluded on the basis of sex. Certainly the military would have 
found it inconceivable to deal with a female Oppenheimer. Peter 
Yankovitch, a graduate student in chemistry at the University of Cali-
fornia at Berkeley, recalls taking a job overseeing the work of a shift in 
the analytical chemistry labs. He and two other young male graduate 
students supervised women with far more experience, who actually 
taught them the techniques involved (Yankovitch 1995). 
     Many able women occupied unpublicized positions just below the 
top echelon of the National Defense Research Committee and its 
wartime successor, the Office of Scientific Research and Development 
(OSRD). Mina Rees, who had a Ph.D. in mathematics, served as tech-
nical aide and executive assistant to the chief of the applied mathemat-
ics panel in both organizations from 1943 to 1946, when she became 
head of the mathematics board of the Office of Naval Research (Ameri- 
can Men and Women of  Science). 
     Gladys Amelia Anslow studied nuclear physics at Yale while serv-
ing as an assistant professor of physics at Smith College. She was the 
first woman to work on the 8MeV cyclotron at Berkeley. From July 1944 
to December 1945, she served as chief of the Communications and Infor-
mation Section of the Office of Field Service of the OSRD, controlling 
the flow of classified information to the research community. For her 
service, she received the Presidential Certificate of Merit (Smith Alum-
nae Quarterly 1945; Fleck 1993). 
     Female CEOs in industry were as scarce as their counterparts in the 
science-policy arena. One notable exception was Mrs. H. K. Ferguson, 
who headed Ferguson Engineering, a company founded by her hus-
band. The Cleveland company was hired in June 1944 to construct the  
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huge thermal-diffusion plant at Oak Ridge, Tennessee, following a 
model plant developed at the Philadelphia Navy Yard. The gaseous-dif-
fusion plant seemed to be in serious difficulty, and Groves had decided 
to construct the thermal-diffusion plant as an alternative. 
     The installation was to consist of 2,142 double-walled tubes, each 
forty-eight feet tall. The tubes were heated to 280 degrees C on the inside 
and water-cooled externally so that uranium hexafluoride gas forced 
between the columns would rise on the inside and sink on the outside. 
The lighter uranium-235 would concentrate slightly in the rising gas, 
since molecules containing it moved a bit faster than those containing 
uranium-238. Manufacturing the columns posed such challenges that 
twenty-one firms turned down the contract. The facility had to be con-
structed in ninety days. Ferguson, which funned a dedicated subsidiary 
to accomplish the work, brought the first columns on line in only sixty-
nine days (Groueff 1967). 
     The final phase of the Manhattan Project, the wartime delivery of a 
completed atomic bomb, known as Project Alberta, was a combat oper-
ation. During World War II, the United States barred women from com-
bat, so women played little role in Project Alberta. The research groups 
for this phase of the project were sent to Tinian, the Pacific island where 
the bomb was assembled, but their female members remained in the 
United States. Frances Dunne, who worked with the Explosives Assem-
bly Group at Los Alamos, helped her "boys"—the thirteen tech ser-
geants with whom she worked—buy civilian clothes for their trip to Tin-
ian, but she stayed at Los Alamos (Dunne 1991). 
     Project Alberta, however, was the exception. Women participated in 
and made important contributions to another aspects of the Manhat-  
tan Project, and their stories mirror the story of the project itself. 
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