The Ames Project: Administeting classified research as a part of the
Manhattan Project at Jowa State College, 1942-45

Iy
{Carelyn Stilts Payne

A Dissertation Submitted to the
Graduate Faculty in Partial Fulfillment of the
Requirements for the Degtee of

POCTOR OF PHILOSOPHY

Department: Professional Studies in Education
Major: Education (Historical, Philosophical, and

Comparative Studies in Education)
Appmved /
ot

In Charge of Ma;nr Work

7l

For the Major Department

é.:u- the Education Major
For the Gradé College

Towa State University
Ames, Iowa

1992,
Copyright ® Carolyn Stilts Payne, 1992. All rights reserved.



i

TABLE OF CONTENTS

ACKNOWLEDGEMEINTIS ... s s
INTRODUCTION e s+ o

The Significance of the Ames PLoject... ... s tiss iecssss s s
An Explanation of the Format of the Disserfation ... ... o

A Review of the Souzces et et v —

PART 1. CREATION, ORGANIZATION, AND PURPDSES OF
THE AMES PROJECT . R :

THE GENESIS AND ORGANIZATION OF THE AMES PROJECT ... ...

Pre-1941 Uranium Research AcCHvEHOS. ... oies o
.24

29

Science and National Secutdby .o o0 v
The Metallurgical Project and Laboratory ... v e, ssssas vt
The Ames Project...........

Summary

SCIENCE AND TECHNOLOGY IN THE AMES PROJECT, 194245 . ..........
Organizing Research and Technology Development......ovv,
The Raw Materials Crisis in 1942......... e 1 A 101 1 10
The Discovery and Development of the Ames Process........... .
The Building of a Pilot PIANL. ... oo s oot i s o snesnes
The Chicago Pile-1 (CP-1}—December 2, 1942 ... oot o st
The Production Project at the Ames Laboratory 19434500

Chemical and Metallurgical Research at Ames Project 1943-45........

SUUTTUITVET W s o110 00010 10 1 03 s o s s s 0 13 844010 o 1

W

e B+ L R

. 14
15

15

21
i
79
89
a0



iii

PART 2. ISS5UES OF ADMINISTRATION

INIRODUICITON: THE ACADEMIC V5. THE MILITARY STYLE QF

MANAGING RESEARCH...

Backgrottnd ... s 11 11es. oum e A A o

G2

The Academic Management Style ...

The Establishment of the Manhattan Engineer District. ..o

Iowa State College and the Manhattan District...... .o niinn
SECURITY REGULATIONS AND REQUIREMENTS.....couvsionn s st conmanes

L wa s D Ea 5L 0 ) DT

The OSRD and NDRC Security Policies: A Summary......wie

93
.93
96

102
105

10D

Specific Security Procedures: An OvVeIview . ... oot
e § 09

Personnel and Security Clearances .. s s e

Document Protection Regulatiins. ... . imuas e s oo ossmm o s 1t o

Materials Shipping Security Repulations........
Plant Security. ...

Compartmentalization of Information . .....commmn. .

Effect of Security on the Academic Laboratory, 1942-1945........e.

CONTRACTING--FINANCIAL CONTIROL OF THE AMES PROJECT
O £ !

J L R Gals RRTnl 5T+ o WO .

Eatly University/Govetnmental Research Relationships....... .

Cementing the Relationship-—Bush’'s NDRC and OSRD........ .
151

e 154
159

The Contract As Developed By NDRC and QSRD........conmnsisms

Contracting at Iowa State College...

Patents and the Contracting Process ... o s osevm semermsmomm

106
108

114

125

127

135

139

144

146

The Impact of the Conftact on Research Management Styles....... 161



iv

WORKER HEALTH AND SAFETY....ccoummmmmi s s v 4 v s o — T

Introductiott.... .7

Early Health Protection Under OSRD Jurisdicon.....oa i 165

The Health Division at the Metallurgical Project.. ..o s 169

The Development of Health and Safety Measures under the
Manhattan Engineer District.. s s+ s LTS

Health and Safety at Towa State College. ..o R—— S 184

SUIMMARY: THE IMPACT OF THE MILITARY MANAGEMENT
STYLE UPON THE ACADEMIC MANAGEMENT STYLE,

1942-1945 .., — - S 1.

CONCLUSIONS: IHE IMPACT OF THE AMES PRD]ECI UPON

TOWA STATE COLLEGE.......con s s s o vt a1 sonssianss asssrossm 199
BIBLIOGRAPHY .vmmmsoran i msssscn o vl

PrimMazy SOUICES .. uvei: . i ssrsssi smwomsssissmosmss . 208

Secondary Sources. ... .. e ST——_1 |
APPENIAX A, THE GENESIS AND ORGANIZATION

OF THE AMES PROTECT .. o oo ona sanis ot s s i st 224
APPENDIX B, SCIENCE AND TECHNOLOGY IN THE
APPENDIX C. THE ACADEMKC V5 THE MILITARY S5TYLE OF

MANAGING RESEARCH... PR, - 2
APPENDBIX P. SECURITY REGULATIONS AND REQUIREMENTS.......247
APPENDIX E. CONTRACTING—FINANCIAL CDNIRG[ QF

THE AMES PROJECT... P ——LY |
APPENDIX F. WORKER HEALTH AND SAFETY ....oovvu s s o 289

APPENDIX . THE IMPACT OF THE AMES PRD]'ECI UPON
IOWA STATE COLLEGE... Y. |



CHRONOLOGY OF IMPORTANT EVENTS

ca 400 B. C. Democritus, a Greek, theorized that minuie particles
or atoms, which were unchangeable and indivisible,
composed all material things.

1789 M. H. Klaproth from Germany isolated a metallic
substance from pitchblende, naming it uranium after
the recently-discovered planet Lranus.

1803 John Dalton proposed all elements were composed
of like atoms and were distinguishable from each
other by mass.

1841 Eugene Peligot, a French chemist, first prepared
uranitun as a metal after obtaining vranium
chioride and reducing it with potassium.

1869 Dmitri Mendeleyev of the University of St.
Petersburg found that all elements could be arranged
in the order of atomic weights. Fe created the first
periodic table of elements.

1893 Henri Moissan, a French chemist, obtained a metallic
uranium ingot from uranium oxide and sodium
chloride. This experiment was repeated in 1942 by
many of the scientisis on the atomic bomb project
with better success.

1895 W. C. Roentgen discovered x-rays.

1896 A, H. Becquere! presented to the Paris Academy of
Sciences his discovery of radicactive radiation from
uranium.

1898 Marie and Pierre Curie announced the discovery of
polonium in July and 1adhim in December.

1505 Albert Einstein dpublished his special theory of
relativity including the equation for the equivalence
of energy and mass (E=MCZ2).

1510 F. Soddy suggested axistence of atoms with different
atomic masses but identiical properties called
isotopes.

1911 Ernest Rutherford proposed an atomic theory where

a eritical mass and a positive charge were located in
nucleus of atom.
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Niels Bohr suggested the existence of a central
nucleus with electrons moving in orbits around the
outside.

Discovery of protons by Ernest Rutherford.

J. W. Marden from the Lamp Division of
Westinghouse obtained a patent for reducing
uranium halides with aluminum, publisking the
first known example of uranium preparation in the
United States.

P, P. Alexander, a student at M. L. T., reported his
thesis work on reduction of uranium oxide with
calcibm hydride.

H. €. Urey discovered heavy hydrogen called
deuterium, which was used in atom smashing
axperiments.

Ernest Lawrence reported in the literature about his
invention of the cyclotron, an instrument that
accelerated and aimed protons and other nuclear
particles at a targef, using powerful magnets to
control the action of those particles involved.
James Chadwick announced the discovery of the
neutron, a nentral~charged particle of about the same
mass as a proton.

L. 5. Taylor developed an alr fonization chamber to
defermine the value of a 1oentgen.

F. lailet and L Jeilet-Curie discovered artificial
radioactivity by bombarding aluminum with alpha
particles, noticing nentrons and positively charged
particles were emitted.

Nuclear fission discovered by Otto Han and Fritz
Strassmann by bombarding uranium and noticing it
broke into two fragments. Made public in Die
Naturwissenschaften, January 1939,

Lise Meitner and Otto Frisch confirm the experiment
and inform Niels Bohr of their findings.

Niels Behr reports the European discoveries at a
meeting on theoretical physics in Washington, D.C.
Einstein letter fo President Franklin D. Roosevelt
detailing need for atomic bomb project.

Germany invaded Poland, setting off World War I

President Roosevelt met with Alexander Sachs, a
represeniative from Einstein and other immigrant
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scientists, convineing him o create a uranjum study
group.

First meeting of the Committee on Uranium with
Lyman Briggs of the National Standards of Bureau
serving as chairman.

John R, Dunning and his researchk group at
Columbia University discovered that fission is more
readily produced in Uszs than in Uzzg.

Two new elements created from uranium
bombardment: neptunium (atomic number $3) and
plutonium (atomic number 94).

American scientists propose voluntary censorship
plan for scientific publications.

Organization of the National Defense Research
Council (NDRC) crganized under Vannevar Bush,
Glenn Seaborg proved that plutonitm was more
fissionable than Upgs.

A National Academy of Sciences committee headed
by Arthur Compton released its first report
encouraging further research in power applications
of nuclear energy.

Germany invaded the Soviet Union.

Institution of the Office of Scientific Research and
Development (OSRD).

The British MALID report is released and concluded
that an atomic bomb was feasible.

A second National Academy of Sciences report
confirmed the fisst one in May.

Vannevar Bush convinced President Roosevelt to
start an all-out study of uranium, but with strict
secrecy conirols.

The third and last National Academy of Sciences
report like the MAUD report confirmed the
feasibility of ar atomic bomb.

Japan attacked Pearl Harbor.

U.S. declared war on Japan as result of previous day's
bombing of Pearl Harbor.

Germany and Ifaly declared war on the United States.

The secret Top Policy Committee became responsible
for policy decisions in uranium research.
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The 5-1 Executive Committee replaced the Uranium
Committee and gave Ernest Lawrence $400,000 for

- . research on electromagnetic research.

Januaty 19, 1942

January 1942

January/February 1942

February 21, 1942

February 1942

May 23, 1942

June 1942

fune 1942

June 17, 1942

June 18, 1942

August 13, 1942

August/September 1942

Roosevelt responded to Bush's report from the
National Academy of Sciences and officially
approved atomic bomb research,

Metallurgical Laboratory established at the
University of Chicago, Columbia and Princaton
groups move to Chicago.

Frank Howard Spedding invited by Arthur Compton
to become leader of Chemistry Division in Chicago at
the Metallurgical Laboratory.

Ames Project established to back up Chicago
metallurgical studies, with Harley Wilhelm joining
and signing oath on February 24.

Iowa State College signed first sub-contract for
530,000 with Metallurgical Laboratory to conduct
metallurgical and chemical studies in support of the
Chicago group.

The &1 Executive Comirnittee recommended that the
project move fo the pilot stage and build one or two
reactors or piles to produce plutonium and planis for
the eleciromagnetic, centrifuge, and gaseous
diffusion separation methods of uranium.

Bush recommended that Roosevelt continue four
methods of uranium separation. Also suggested that
the Army be brought into the project.

Designs for the pile developed at the Metalluigical
Laboratory.

Roosevelt approved the commercial plants
suggesting that the Army Corps of Engineers take
over this consiruction stage.

Creation of a new disirict under the confrol of J. C.
Marshall within the Army Corps of Engineers.
Called the T35M Project (Development of Substitute
Materials).

Manhattan Disirict formally established in New York
City under Colonel James C. Marshall.

At Towa State College, Wayne Kellez, with help from
Spedding, Wilhelm, and others successfully

produced uranium metal from a reduction
experiment with calcium and uranium tetrafluctide
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and then cast an 11-pound ingot of uranium, the
largest single piece of uraniuwm to that date.

Iowa State signed two contracts, one for production
and one for research, both direcily with OSRD rather

than under Metallurgical Laboratory.
Brigadier General Leslie R. Groves appointed chief of
the Manhattan Engineer District (MED).

General Groves resolved the priority rating problems
by procuring an anheard of rating of AAA for the
Atomic Bomb Project.

A Military Top Policy Committes named, consisting
of Vannevar Bush, James Conant, General Styer of
the Army, and Admiral Purcell of the Navy to direct
Groves’ activities within the Manhaitan Project.

Clinton Engineer Works site chosen in the hills of
eastern Tennessee near the city of Knoxville.

DuPont chosen as commercial contractor for the
chemical separation plant at the Clinton plant.

The centrifuge method of separation of uranium is
dropped.

Uion recommendation from Arthur Compton and
other sclentists, Groves decided fo separate building
of the atomic bomb from the Chicago Metallurgical
Laboratory and place it in more isolated site. Los
Alamos, New Mexico, selected as site for bomb
development, code-named Project Y with J. Robert
Oppenheimer in charge.

The Military Policy Cominitiee endorsed
recommendations from Groves and Conant that the
project move from research stage direcily to the
development of industrial-scale plants using
eleciromagnetic and gaseous diffusion of uranium
and pile production of plutonium.

First self-susiaining chain reaction under the
direction of Enrico Fermi at the West Stands, Stage
Field, University of Chicago. Iowa State provided
two tons of uranium metat for the project.
Hanford, Washingion, selected as site for plutonium
production rather than Clinton.

President Roosevelt officially approved all plans for
the produciion of atomic bombs.
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Constiuction of the electromagnetic plant (¥Y-12) and
the plutonjium pilot plant (X-10) begun at Clinton,
Bomb design work began at Los Alamos.

Manhattan Engineer District took over all research
and development contracts from OSRD.
Construction for the gaseous diffusion plant (K-25)
begun at Clinton,

The headquarters of the Manhattan Engineer District
was moved to Oak Ridge at the Clinton Engineer
Works.

Surrender of Italy.

Pile at Clinton {X-1f)} in operation. Jowa State
supplied almost S0 percent of the uranium for this

plant,

Y-12 plant at Clinton sent first 200 grams of U235 to
Los Alamos.

Bomb models tested at Los Alamos.

Allied invasion of Normandy {D-day).

The plutonium gun bomb (Thin Man) was
abandoned, leaving only the Little Boy (uranium
gun device) and Fat Man (plutonium implosion
device) for possibilities.

First pile at Hanford operating,

Chemical separation plants at Hanford finished.
Battle of the Bulge.

Los Alamos received first plutonium shipment.
Yalta Conference.

Tokyo was firebombed, resulted in 108,000 deaths.
Roosevelt died and Truman became president.
Stimson and Groves brief Truman on the
Manhattan Project activities.

Germany sutrendered.

First successful test of atomic bomb at Almogordo,
New Mexico.

Tokyo firebombed again, resuliing in 83,000 deaths.
Scientists at the Metallurgical Laboratory issue the
Franck Report asking for a demonstration drop of
the atpmic bomb before using it in a war effort.
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The Franck Report’s plan for a demonstration was
rejected by the 11, 5. government.

Scientists successfully tested a plutonium implosion
device in the desert near Almogordo. New Mexico,
code-named Trinity.

Potsdam Conference.

Uranium bomb (Little Boy) dropped on Hiroshima.
Russia declared war on Japan and invaded
Manchuria.

Plutonium bomb {Fat Man) dropped on Nagasaki.
The Smyth Report, containing the story of the secret
Manhattan Project activities, was released

Japan offered allies terns of surrender.

Japan signed surrender articles on the U.S5.
Missouri.

¥-12 shut down at Clinton.

Army-Navy E Award with four stars conferred to
Iowa State for production efficiency. Presented by
Groves to the College in a public ceremony, October
12, 1945.

Institute for Atomic Energy established at Jowa State
College.

U.5. Atomic Energy Act signed by President Truman.
In accordance with the Atomic Energy Act of 1946 all
atomic energy activities were transferred fo ¢ivilian
control under the U. 5. Atomic Energy Commission.
The Manhattan Engineer District was abolished,

The National Defense Research Committee {NDRC)
and the Office of Scientific Research and
Development (OSRD) were abolished and their
functions that remained were transferred to the
Department of Defense.
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PARTICIPANIS IN ATOMIC RESEARCH

Bohi, Niels

Briggs, Lyman J.

Bush, Vannevar

Chadwick, Sir James

Compton, Arthur H.

Cohant, James B
Doan, Richard 1.
Einstein, Albert

Fermi, Enrico

Franck. James

Frisch. Ctito R.

(1885-1962) Danish physicist, Director of the Institute
for Theoretical Physics in Copenhagen, Was one of
eatly pioneers in fission experiments during the
thirties, During World War II, he was a consultan
for Los Alamos.

{1874-1963) Director of the National Bureau of
Standards and the chairman of the first uranium
committes,

(1890-1574) A former englneer, he was Director of
the NDRC (1940-1941), OSRD (1941-1946), and
member of the Top Military Policy to direct the
Atomic Bomb Project.

(1891-1974) PBritish physicist and discoverer of the
newiron in 1932,

(1892-1962) Nobel prize-winning physicist (1927}
who directed the Metallurgical Project at the
University of Chicago.

(1893-1978) Chemist, assistant to Vannevar Bush,
Chairman of the NDRC, Deputy director of OSRD,
president of Harvard.

(b. 1894) A manager in industrial research, he was
appointed Director of the Metallurgical Laboratory in
Chicage in January 1942,

(1879-1955) Former German Nobel prize-winning
physicist (1921) whose theories were proven with the
successful splitiing of uranium.

(1901-1954) Former Italian physicist, Nobel prize-
winner (1938) who went to Columbia shortly before
the war and then to the Metallurgical Laboratory. He
successfuily demonstrated the first sustaining
nuclear ¢hain reaction.

{1882-1964) Former GGerman Nobel laureate who
became head of Chemistry at the Metallurgical
Laboratory after Frank Spedding.

{1904-1979) Nephew and collaborator with his aunt
Lise Meimer, he publicized the early fission work of
the German scientists.



Groves, Leslis K.

Hahn. Oito

Hilberry, Norman

Hopkins, Harry L,

Joilet-Curie, Frederic

Lavender,. Cpt. Robert

Lawrence, Exnest (O,

McCoy, Herbett

Meiner, Lise

Oppenheimer, |. Robert

Sachs, Alexander

xiii

(1898-1970) Brigadier General in the Army Cotps of
Engineers who was placed in command of the
engineering and producton side of the Afomic
Bomb Froject, called the Manhattan Engineer
District.

(1879-1568} Collaborator with Lise Meitner at the
Kaiser Wilhelm Institute in Germany. Discovered
fission with Fritz Strassmann for which he won the
Nobel prize in 1944.

Originally from New York University, he became the
right hand man of Compton at the Metallurgical
Laboratory, His official title was Associate Project
Director and his task was to see that the various
groups worked effectively toward their goals.
{1890-1946) Long-time friend and advisor of
President Roosevelt.

(1900-1958) French chemist who with his wife, Irene
Joilet-Curie (1857-1957), worked on early experiments
with transuranium elements, particularly in the area
of induced radicactivity.

Career Naval officer who was called out of
retirement to head up the patent office within OSRD
in 1942,

(1901-1958) Nobel prize-winning physicist {1939} for
the nvention of the cyclotron. He was director of
the University of California at Berkeley Radiation
Laboratory and worked on the electromagnetic
separation of uranium.

(1870-1945) The foremost rare earth specialist in the
country., He was invited to head up the chemistry
division at Chicago’s Metallurgical Laboratory, but
since he was retirad he suggested Frank H. Spedding
as his substitute.

(1878-1968) Head of the nuclear physics department
at Kaiser Wilhelm Institute where she worked on
radicactivity experiments with Otto Hahn. Shortly
after she fled Germany, her former colleagues
discovered fission.

{1904-1967) American physicist and director of Los
Alamos.

(b. 1897} Russian-born economist crucial in
convincing Roosevell 1o create a committes on



Seaborg, Glenn

Smyth, Henry D.

Irvin Stewart

Spedding, Frank H.

Stimson, Henry L.
Strassmann, Fritz
Styer, Wilhelm

Szilard. Leo

Tolman, Richard

Wallace, Henry W.

Wilhelm, Harley A.
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uranium. Took the famous Einstein Letter to
President Roosevelt in 1939,

- (b. 1912) Chemist from University of California and

co-discoverer of plutonium in 1943

(1898-1985) Employed by the Manhattan Disirict to
write the documentary history of the Atomic Bomb
Project. The book was the first public disclosure of
the secret project, although it was primarily aimed at
the scientist ang technician.

{b. 1899 )" Business and contracting officer for OSRD,
he developed the contract for research during World
War II.

(1902-1984) Head of the physical chemistry division
at Iowa State College, he was the first head of the
Chemistry Division for the Metallurgical Laboratory
and eventually the Direcior of the Ames Project.

(1867-1950) Secretary of War, 1940-1945.

{b. 1902) With Ctto Hahn discovered fission in 1939,
(1893-1975} Lieutenant general who was Groves” first
supervisor in the Construction Division of the Army
Corps of Engineers and served as the Army
representative on the Top Milifary Policy
Commitiee.

(1598-1964) Hungarian-born physicist who helped
convince Einstein to write to President Rooszevelt
Eventually in charge of materials procurement at
Chicago’s Metallurgical Laboratory.

{1881-1948) Physical chemist, chairman of a Groves-
appointed committee to investigate declassifying
documents after World War I

{1888-1965) Vice President of the United States (1941
1945,

{b. 1900) Metallwrpist and professor of chemistry at
Iowa State College who was Associate Director of the

Ames Project,
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INTRODUCTION

About 10:00 am. on Monday, August 6, 1945—a typical summer day on
the fowa State College campus—a radio bulletin broke into the placid daily
activities. President Harry 5. Iruman announced suddenly:

Sixteen hours ago an American airplane dropped cone bomb on
Hiroshima, an important Japanese Army base. That bomb had
more power than 20,000 fons of TNT. It had more than two
thousand times the blast power of the British “Grand Slam”
which is the largest bomb ever yet used in the history of warfare.?

According to Harley A Withelm, a young mefallurgist and assoclate
director of a secret laboratory at Iowa State College, the word spread quickly that
a more detailed announcement would come that afternoon from Secretary of
War Henry A. Stimson2 By 3:00 p.m. a small group of scientists, primarily
chemists from a secret project headed by the soon-to-be-well-known Frank 1.
Spedding, had gathered in the Chemistry Building to listen to Henry Stimson's
remarks. Those gathered in Room 113, diinking coffee and waiting for the

announcement included the Fornefeldts, Jim Warf, Adrian Daane, Artie

1Quoted in The Marthattan Project: Official History and Documents, Book 1, Volume 4,
Chapter 3, Part I, No. 1, 1, Record Grougp 77, Natipnal z-chives, Washington, DC {microfitm,
Robert W. Parks and Elien Sorge Parks Library). (heseafler cited as MED History). This
statement and the one by Stimson were made available as press releases by General Leslie
Groves and his office, the Manhattan Engineer District, which served as the administrator
for production of the Atomic Bomnb. They were published in entirety in the official history of
the atomic bomb, commissioned by General Grove, referred 1o as the ManhaHan Diskric!
History. compiled by a staff member, Gavin Hadden, The Manhattan Disfrict Hisfory, which is
located in the Mational Archives, was made available in a microfilmed version in 1677
called The Manhattan Project: Qfficial Hislory and Documents. That edition is the one cited in
this paper throughont as MED History. The press releases were published in every major
newspaper on August 7 after Truman and Stimson had initially broadcast them on the radic.

Harley A. Withelm. interview with author, Ames, Towa, August 1990,
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Tevebaugh, Art Kant, and Charlie Banks, atl young men and women who had
for several years of their lives worked day and night in rooms behind a
batticade in the Chemistry Building.? Soon Stimson’s voice echoed

throughout the room:

Thea recent use of the atomic bomb over Japan, which was today
made known by the President, is the culmination of years of
Hercwlean effort on the part of science and industry working in
cooperation with the military authorities.t '

As the scientists listened to Stimson’s recounting of the history of the
Manhattan Project and about the importance of laboratories and facilities at
places familiar to them but unknown fo the public at large—-Clinton Engineer

Works,5 Los Alamos, and Hanford-—a somewhat pleasant announcement

came over the airwaves:

Certain other manufacturing plants much smaller in scale are
located in the United States and Canada for essential production
of needed materials. Laboratories at the Universities of Columbia,
Chicago, and California, and Jowa State College and at other
schools as well as certain industrial laboratories have contributed

3Ha:ry A. Svec, interview with author, Ames, fowa, February 1991; Adrian Daane,
telephone interview with the author,” March 18, 1992.

AQuoted from “Statement by the President of the United States, ¥ Angust 6, 1945, in
MED History Book I, Vol. 4, Chapter 8, Part I, No. 2. press release 1. Also appeared in New
York Tines, Augnst 7, 1945, 7.

$The Clinton Engineer Works was actually the laboratory facitity and Oak Ridge was
the fown next to the plant The laboratory was never officizlly called Oak Ridge until after
the war. In this disseriation all references to the laboratory will refer to the Clinton
Engineer Works and references fo the town will be Oak Ridge. (New York Times, August 7,
1945, 7; “Background Information on Development of Atomic Energy Under Manhattan Project”
December 31, 1946, in MED History, Book I, Vol. 4, Chapler 8, Part I, No. 2, press release no.
00: F. G. Gosling, The Mankhattan Profect: Science in the Second World War, Energy History -
Series (Washington, D. C.: U.S. Department of Energy, Office of Administration and Human

Resources Management, 19903, 26,
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materially in carrying on research and in develapin§ special
equipment, materials, and processes for the project.

At the mention of “Towa State College,” a cheer erupted from the small
group gathered around the radio” The secret was finally out—Iowa State
College had been a major player with institutions like the University of
California, Columbia University. and the University of Chicage in a substantial
research effort for the war.

As the news spread, reporters came to the College, and for awhile the
campus was a whirlwind of activity Reports in several local newspapers
revealed that Jowa State College discovered a method for the production of
aranium metal and then af its own pifot plant produced over 1,000 tons of the
metal until induskzy took over the process.® On Friday, October 12, 1945.
General Leslie R. Groves, the leader of the Manhattan Engineer Diskict, came
ko Ames to present lowa State College the Aimy/Navy Flag for Excellence in
Production with Four Stars, demonstrating excellence in industiial production
five times for over a period of two-and-one-half years, making the College the

only educational institution to ever receive the honor.?

€Quoted from “Statement of the Secretary of War,” August 6, 1945, in MED Hisfory,
Book I, Vol. 4, Chapter 8, Part I, Ne. 2, ptess release no. 2 Also appeared in New York Times,

August 7, 1945, 7,
7Wilhelm. interview with author, 1090

Bgee “Atomic Bomb Opens New Era in Scienlific History: Dr. Spedding Heads ISC
Research on Atomic Bomb and Worries about Weeds in Viclory Garden in Spare Time,” Ames
Daily Tribune (Augnst 7, 1945); 1; “I5C Research Speeded Development of World's Most
Destructive Weapon,” Ames Daily Tribune (August B, 1945)% 1; “Iniricate Systern of Passes for
Bomb Project at College,” Ames Daily Tribune (August 10, 1945): 8; 1, 5. C. Experts Speeded
Work on Atom Bomb,” The Des Afines Register (August 8, 1945): 1; and “College Does Secret
Atomie Power Work,” fous Stete Daily Student {August 8, 1945): 1 for a sampling of area
newspaper atticles that appeared on the Ames Project.

StThe Ames Laboratory: How it Starfed, ' n.d.,, 1; *The United States Army-Navy
I'roduction Award for Excellence to Iowa State College Men and Women of Chemistry Annex 1
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The Significance of the Ames Project

From 1942-1945, Iowa State College, like several other universities and
colleges, conducted classified, war-related research, under the sponsorehip
of the National Defense Rosearch Council (NDRC), the Office of Sclentific
Reseaxch and Development (OSRD), and the Manhattan Engineer District
(MED), three fedaral government units each supervising research on the
atomic bomb. Although some scientiste participated in research during
World War I, the United States entered that war at such a lafe date that
research activity wae minimal compared to that of Wozld War 1119

At the beginning of World War I1, few administrative struetures
existed within most academic institetione to carry on extensive weapons
research. The federal government likewize had no single central
siganizational unit dedicated to weapons research. In general, government
regearch funding agencies eoneistad primarily of epecialized bureaus like
the Census Bureau, the Burean of Mines, and for awhile the Works Progress
Administration, whieh supported applied research in narrow fields. The

and 2,” {October 12, 1945}, in the Ames Laboratory Papers Record Group 17/1, Robert W, Parks
and Ellen Sorge Parks Library, Ames, fowa {hercafter ciled as Ames Laboratory Papers);
“Schedule and Script”, the Ames Laboratory Papers; Press Release zbout the Ceremony, the
Armes Laboratory Papers, In 1206 the Navy instituted the Navy E Award for excellence, first
awarding it in gunnery, later expanding it fo include enginearing and communications
enicellence in wartime activibes, With the advent of Weorkd War I, the award recognized
industrial plants that produced war machinery. In World War II, both the Army and Navy

supported the award.

10 annevar Bush, Science fhe Endiess Erontier: A Report fo the President (Washington:
The Government Printing Office, 1945), 80. There are no really accurate estimates for
governinent funded research in World War 1, but the research budget of the government in
1923 was $15,000,000. By 1940, it had grown to $69,000.000 and by 1944 the total grew to over

$720,000,000.
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largest research funding unit supporting scientific research, the United
States Department of Agricuiture, worked primarily with land grant scheols
through state experiment stations to subsidize research in sgriculture and
related areas. There was no central organized science policy nor one group
in the federzal governroant that could finance research in bread academic
disciplines. In addition, most government funding effozis in the early 1930s
revolved around recovery from the depression and not suppot for science at
all 11

World War II though demonstrated a successfil marriage between
government and science. But before this marriage could be consummated,
both the federal government and universities and colleges had to inaugurate
a new administrative system in order to oversee unique war-related
regearch. That same structure, in many ways distinctive to claseified
research, beeame the foundation for post-war federal and uwniversity
rélationships o continue,

The new administrative struciure also exhibited one of two
administrative management gtyles or a cornbination of both in some cases:
an academic system of committees, group research, and consensus-building
indicative of academic ingtitutions, or the hierarchical, contrel-based,
command-laden military structure of management. Even though the
military eventually controlled the atomic bomb project through classified

research, this dissertation contends that the administrative apparaius

11A. Hunter Dupree, Scignce in the Federal Government: A History of Policies and
Activifies to 1940 (Cambridge: The Belknap Press of Harvard Universify Press. 1957), 361.
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which the federat agencies (NDRC, OSRD, and MED) adepted was, by and

large, characterized by the academic style of management.

The Ames Project then serves as a case study of a wartime classified
laboratery—a. laboratory conducting and managing research in the name of
national security. But just as importantly, it is typical of federally-funded
refiearch units appearing after the war because most of the rules and
regulations that controlled research administration in the war laboratory
evolved into the rules and regulations that governed university-wide

relationships with the federal government after World War I,
An Explanation of the Format of the Disserfation

This dissertation will examine the Ames Project in that light—as a
precursor for the post-war research apparatus of Iowa State College. Though
the dissertation will discuss some aspects of science and technology, it will
concentrate primazily upon the administrative aspects of the Ames Project
during World War II, examining the history of the Ames Pioject in the life of
Iowa State at the time and its contributions to the development of the college’s
research infrastructure after the war. The author uses newly-released archival
materials, interviews from many of the actual participants in the war-related
research project, and some heretofore piivate manuscripts and unreleased
interviews related to the project and its participanis to analyze the Ames
Project in .detail Although Part 1 will chronicle the scientific role for the Ames
Project, it will also concentrate on the organizational structures that were
initiated and adapted to place a security-intensive laboratory on an academic

campus. Part 2 will concentrate primarily upon administrative issues, defining
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the academic and military styles of management and revealing how security,
governmental and military relationships, financial methods of operating a

contract research facility, and health regulations confributed to the final

research funding apparatus.

A Reviesw of the Sources

The story of the Ames Project appeared for some time in bulletins from
the College, in newspaper accounts as information was declassified. and in
other local College reporis. Buf the story of Frank H. Spedding and his
contingent of graduate students and young Ph.D.s did not appear in any detail
in the nationzl printed accounts after the war,

The Smyth Report1? the first officially sanctioned report to surface after
the waz, traces the adminigtrative and technical history of the Manhaitan
Project, the official name for the secret project that led to the development of
the atomic bomb. This book-length report was published in three editions.13
The first, called A General Account of the Development of Methods of Using Atontic
Energy for Military Purposes under the Auspices of the United States Government
1940-1945, appeared only days after the atomic bombs were dropped on Japan.
General Leslie Groves hired Henry DeWolf Smyth, chair of the physics

YHenry D. Smyth, Afomic Energy for Military Purposes: The Official Regort on the
Development of the Afomic Bomb wnder the Auspices of the United Skafes %ﬂmfgmf 1240-1945

{Princeton: Princeton University Press, 1948),

T3There i3 a full account of the publishing activities of the Smyth Reporf in MED
History, Book 1, General Volume 4: Auxillary Activities, Chapter 13, 1-18. Alsp, the
Princetont University Library Chronicle published in its Spring 1975 issue {vol, 37, 173-218}
saveral articles on the publishing history of the Smyth Report. Smyth himself reprinted =
report he had written on the history of the Smyth Report dated Jannary 1947, 2 memorandum
that had remained buried in his files until its publication in this journal.
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depattment at Princeton, to write the zeport in April 1944. Smyth was given
access {0 all security protected materials. He submitted the first draft to Conant
and Groves in May 1945 at which time Groves appointed several scientisis as
teviewers and editors. A mimeographed version reached Conant, Groves, and
Truman's inner circle of advisors for final review in July 1945. Because the
group had to wait for Truman's refuen from overseas. the edition was not
ready at the ime of the bomb explosions. One thousand copies were printed
though, kept by Groves' staff, and finally released after an announcement
appeared in the Sunday newspapets on August 12, 1945. The first one
thousand capies quickly sold; another press run of two thousand copies was
otdered and printed. Other editions were released in September 1945. The
report provided the literate or technical-oriented public an explanation of the
activities that took place in the various laboratories, companies, and agencies
within the government. Later, the report was published with piciures, an
index, and some material added from Britain and Canada. Somewhat later, a
government document version was published with the original title displayed.
This official history of the project mentioned the Ames laboratory in less than
ten lines of text in over 400 pages of materiai.

The release of the official manuscript history in the late 1970s, simply
called The Manhattan District History, dispels the notion that the Manhattan
Project did not produce a lengthy written record. General Leslie Groves,
cotnmander-in-chief of the project, commissioned the work, not so much a
single baok as it was a collection of reports, charts, pictures, memos, and other
materials about the Manhattan Engineer District. The collection of materials,

now housed in the National Archives, serves as the complete and definitive
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work about every aspect of the massive project. Iowa State rated one single
chapter of approximately fifty pages in this massive document, a reprint of a
post-war report that was published in an Ames Laboratory scientific series by E.
I Fulmer14 Compiled with summary accounts from the division heads and
project leaders, this shoxt work is the only published account of Iowa State’s
role in the Manhattan Project. It does provide a short summary of Iowa Sfate’s
participation and is particufarly useful as a scientific guide to the various
projects undertaken in Ames’ wartime laboratory.

Several other archival collections include documents about the
Manhattan Project. Most of the olkd Argonne Laboratoryl® documents have
been moved to the National Archives in Washington, D.C., and though they
detail administrative, financial, and scienfific information, Iowa State College
information is very scant. The collections of archives that are scattered
throughout the present U.S. Department of Energy files include scientific
reports, fiscal information about the individual academic laboratories, and
some general commercial contractor information. The Oak Ridge National
Laboratory housed most of the information related to Iowa State since much of
the Ames laboratory correspondence was sent to the Manhattan Engineer
District, which moved its headquarters to Oak Ridge in 1943. Much of that
documentation about the project is still classified and what information is

housed there is also located af Iowa State or elsewhere.

14g, 1, Fulmer, “History of the Ames Project Under the Manhattant District to
December 31, 1946, I5C Report No. 10 (Ames: Iowa State College, 1947), typescript.

15Argonne Laboratory was the successor {0 the Metallurgical Laboratory of the
University of Chicago.
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lowa State College fared no better in the secondary historical accounts
because so many of them were faken from the “official” documents above,
Shortly after the declassification of the countless documents on the atomic
bomb project in the seventies, The Secret History of the Atomic Bombl6 appeared
The first book to be published that relied heavily on the Manhaitan Distric
History, this account filled in many of the gaps that to that date had been
unavailable to researchers. The book emphasizes the sdientific and
technological development of the project and serves as a good summary of the
more complete history located in the Nakticnal Axchives. This book contains
only a few references to contributions by Iowa State College.

The best and probably most thoroughly researched scholarly document
on the Manhattan Project is the Atomic Energy Commission's fixst volume of
a series on the history of the commission by Hewlett and Anderson.l? The
authors cover the development of the atomic bomb in their first volume.
Given unlimited access to the classified and undassified documentary and
archival materials under the auspices of the Commission, Hewlatt and
Anderson produced a non-partisan, independent history of the time period,
with a partictdar emphasis on the scdenbfic advancements within the
Manhattan Project. The substantial notes section of the book is an especially
invaluable scholarly aid. Iowa State’s coniributions are given several scattered

references, and alimost one-half page details the Ames process for reducing

1eAnthony C. Brown and Charles B. MacDonald, eds., The Secret History of the Atomic
Bamb (New York: Dial Fress, 1977).

Richard G. Hewlett, and Oscar E. Anderson, Jr., The New World, 1939-1946. Vol. 1 of
A History of the United Stales Atomic Energy Commission {University Park: Pennsylvania State
University Press, 1962).
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uranium metal. A more recent, popularized Pulitzer Prize book by Richard
Rhodes1® updates the atomic bomb story, providing a novelistic type format for
the reader. It is well-documented for the scholar but adds litfle information on
the Towa State story.

Vincent C. Jones,?? with help from the Center for Military History,
examines the Manhattan Project from the US. Army's viewpoint. His well-
documented volume depends heavily on the Manhattan District History and
summatizes in great detail the Army's role in the development of the atomic
bomb. It includes fopics such as the Army take-over of the project from the
cvilian Office of Scientific Research and DPevelopment {OSRD}, the creation of
the Manhattan District, the appointment of General Leslie Groves as head of
the District, the administration of the production plants, laboratories, and
other support facilitfies, the actual testing and employment of the bomb, and a
chapter on the fransition from the Army-controlled Manhattan Engineer
District to the civilian-administered Atomic Energy Commission after the war.
For the researcher, the bibliographical essay is invaluable for its detail,
currency, and complete location information, but ITowa State is virtually
ignored except in a chapter on laboratories that provided fuel feed materials.

Personal accounts proliferate in the atomic energy story. but none are

more famous than the ene by Groves.20 Leslie R. Groves, the General in

56 18Richard Rhodes. The Making of the Afomic Bomb (New York: Simon and Schuster.
1886}

19%incent C. Jonss, Manfattan: The Army and the Atomic Bomb, United Skates Army in
World War X Special Studies (Washington, DC: Center of Military History, 1985).

201 wske R. Groves, Now It Can Be Told: The Story of the Manhatisn Project (New York:
Harper & Row, 12562).



iz

charge of the Manhattan Engineer Disirict, wiobe his memoirs in order to tell
the story of the Army's role in the Manhattan Project from his own unique
perspective. A man called tyrant, czar, and other more derogaiory names by
the scientists under him, Groves was an imposing figure in the development
of the atomic bomb. The book is certainly a refiection of the Generals
personality. It also displays his support for military action in the development
of sensitive, secret projects butb gives no insight into Iowa State contributions.

Arthur H. Compton,2! who headed the Metallurgical Project at
University of Chicago, wrote Alomic Quest, a personal account of his
involvement with the Manhattan Project. The book is important because the
Ames Project constituted a part of Compton's laboratory. The value of a study
like this is more in its personal accounting of impressions and perceptions, but
its major disadvantages are the lack of yeferenced notes and bibliography to
prove the validity of its text Even though Frank Spedding served under
Compton as his chief chemistry officer for a time, Compton provides only
scattered information about the Ames Project and Spedding.

Today,. more than forty years after the events of World War II, no book-
length history of the Ames Project exists. Only one public account of the work
is available as a manuscript at the National Archives and also as an Ames
Laboratory scientific report. Documents, papets, correspondence, research
notebooks, and declassified materials remain in the Iowa State University

Library, to date unpublished by scholars.

21 Arthor H. Compton, Afomic Quest: A Personal Narrative (New York: Oxford
University Press, 1956).
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A large portion of this dissertation will rely on interviews with
participants from the Ames.I-‘mject.. Because some of the material in this
dissertation cannot be verified by the documentary history, every effort has
been made to use several interviews as source materials rather than to rely
upon one person’s memory of events. However, there still may be ertors. In
somne cases, for example, dates cannot be substantiated for persennel becoming
a part of the project, the role of military personnel on the Ames campus during
the time under Manhatian District authority cannot be substantiated from
existing sources, and sometimes it is unclear about the organizational
relationships between Ames and other laboratories. What these interviews do
provide though is a complement to the officizl records, which consist most
often of scattered correspondence. scientific and adminisirative reports, and

documentary history for events at the national and regional levels of the

Manhattan Project
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PART 1. CREATION, ORGANIZATION, AN} PURPOSES
OF THE AMES PROJECT
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THE GENESIS AND ORGANIZATION OF THE AMES PROJECT
Pre-1941 Uranium Research Activities

Niels Bohr, an imminent physicist in Copenhagen, remained late in his
laboratory on fanuary 3, 1939, finishing up work before he was to leave for an
extended research visit at the Institute for Advanced Study in Princeton, New
Jersey Otto Frisch, another Danish physicist, rushed into the laboratory with
incredible news from his aunt, Lise Meitner, a recently exiled Austrian
physicist. Meitner had just received news from Germany that Otto Hahn, her
former collaborator, and his new colleague Fritz Strassmann had bombarded
uranium with neutrons and produced barium “Had they split the atom?”
Hahn asked in a letier to his former colleague, Meitner. After several long
discussions with his aunt, Frisch contacted a biologist friend and asked him
what texm was used when a cell split. “Fission,” was the term Frisch heard
from his friend, and he was the fist to apply it to what happened in the Hahn-
Strassmann experiment.22

Hahn and Meitner had been collaborating on identifying mystery
raclioactivity materials, generally thought to be transuranic (beyond uranium)
that Entico Fermi, an Ttalian physicist, had first discovered in the mid-thirties
when he bombasded uranium with neutrons. This problem was also being

investigated in France by Irene and Frederic Jollet-Curie. In fact, Hahn and

22Ruth Moore, Niels Bohr: The Man, His Science, & the World They Changed (New
York: Alfred A. Knopif, 1966}, 222-223.
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Meitner were replicating an experiment that the French scientists reported
when Meitner decided to flee from the country because her homeland Austria
had come under Nazi rule. Fritz Strassmann then teamed with Hahn, helping
him precipitate the Joilef-Curie radipactive products with barium. Amazingly,
the radioactive materials precipitated, leading the men to consider the
impossible: they had split the atom, They repeated the experiment certain that
the materials must be some fotm of radium (no. 88 on the periodic chart, not
barium which was 56). The same result occurred. The men, believing that this
was impossible, tried fo separate the “r1acium” isotopes from the carrier
batium. That failed proving again that they had indeed precipitated barivm.
Hahn immediately wrote to Meitner about their discovery. Shortly after this
encounter, Bohr left for America and repeated the news of the experiment to
the American scientific community.23

The famous paper by Hahn and Strassmann appeared in Dig
Naturwissenschaften January 6, 1939. However, many people did not hear about
it until the Fifth Conference on Theoretical Physics heid in Washington
January 26-28, 1939, when Boht and Fermi announced the news to the
audience even before a single papet had been presented.?¢ Papers by Frisch,

Fermi, Szilard and Bohr followed rapidly in Nature and The Physical Review 28

23 Moore, 222-223; Roger H. Stuewer, "Bringing the News of Fission to America,”
Physies Today (October 1985): 49-56; Otto R, Prisch, “How It All Began,” Physice Toda
overber 1967) 272277, See also Peter Wyden, Day Oner  Before Hiroshima @l After (New
Yorl: Simon and Schuster, 1984, 22; Rhodoes, 233-375: and Anderson and Hewlett, 10-11 for
other accounts of bringing the news to America.

248mewet, 54.

Z5Louis A. Turner, who published an article in the January 1940 Revicws of Modern
Physics summmarizing the research appearing only after the Hahn and Strassmanm work, found

nearly 180 articles published to that date {p. 1.
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The Einstein letter

Though the experiment was exciting for its energy applications,
scientists had already predicted that a powerful weapon could be preduced
from such a release of energy. In the United States, several recently-arrived
European immigrants were particularly concerned because the discovery had
occurred in Germany and that added to the fear that Germany could first
produce an atomic weapon. Enrico Fermi, a recent émigré from Italy, upon
hearing the histotic news in January 1939 “shaped his hands into a large-sized
ball. A little bomb like that, he remarked, and it would all disappear.”26

Leo Szilard, a brilliant physicist formerly of Hungary. and another
former European physicist colleague, Eugene Wigner, met in the summer of
1939 to discuss the uranium research events, particularly the development of a
uranium-graphite system to cxeate a chain reaction, something Szilard had
been working on as early as 1933.% Both men, wotried about the world
situation, wondered what would happen If Germany shut off uranium

exportation by the Belgians. who were mining in the African Congo region.

26Quoted in Daniel J. Kevles, The Physicists: The History of Scientific Communily in
Modern Americe (Cambridge, MA: Harvard University Press, 1971), 324.

Z7gpencer R. Weart and Gertrud Weiss Szilard, eds., Les Szilard: His Version of the
Facter Selected Recolleckions and Correspondence, Vol. 1T {Cambridge, MA: MIT Press, 1573), 17-
18; 80-82. As early as 1933, Szilard had the idea if an elernent could be found that emitted
two neutrons and absorbed one, and if it could be obtained in large enough quantity, a self-
sustaining chain reaction could be created. In 1934, he applied for 2 patent that described the
laws governing a chain reaction. Because he did not want the patent to becomne public at that
titne, he assigned it to the British Admiralty and went on to other experiments. The chain
reaction idea appeared again after the discovery of fission by Hahn and Strassmann, He
teamed up with Fermi at Princeton {rying to work out a uranium-water system that might be
capable of sustaining a chain reaction. By the summer of 1939, Szilard had decided that
because Fermi was lukewarm to his idea and because of the world pelitical sitnation he
would take maiters into his own hands and approach the United States government directly
fo warn it of the dangers of world domination by Germany.
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They wanted to warn Belgium of the dangers but had no idea of the state
protocols invelved. A friend, Albert Einstein, another émnigié living in a
summer house on Long Island knew the Queen of Belgium, so they decided fo
solicit his assistance. On July 16, 1939, Wigner and Szilard drove to Long Island
to visit Binstein and inform him of recent discoveries. After a lengthy
discussion, the group decided not to contact Belgium directly with a letter but
to somehow get the US. government involved 28

Through a friend, Szilard found Alexander Sachs, an economist and
investment banker, who had been an informal advisor of several government
officials, including President Roosevelt himself. Szilard visited him in New
York, and Sachs suggested that Einstein compose a letter o President Roosevelt
on the concerns of the immigrants. Sachs volunteered to take the letter to
Roosevelt personally and argue the scfentists’ case for increased research and
the German dangers of world domination if, as they all guessed, German
atomic research could deliver a bomb first. 22

The letter was written, signed by Einstein on August 2, 1939, and given
to Alexander Sachs for delivery to the President.3® Sachs did not encounter
President Roosevelt immediately because World War H broke out in

September 1939.31 On October 11, he finally got an audience to present the

28Rkodas, 303-305. This visit to Einstein is also recounted in detail in Weart and
Szilard, 82-83; Anderson and Hewlett, 16-17; and Wyden, 32-34,

20 eart and Szilard. R4.

307here is some debate zbout who wrote the letter {see the latter in Appendix Al Tt
appears to have been a collaborative effort between Szilard and Einstein. See Wearf, 33-84
and Rhodes, 305-308 for defails of the coliaboration.

31Wyden, 35. Poland was invaded by Germany on September 1, 1939, On September 3,
1939, Britain end France refaliated by declaring war on Germany and on September §
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scientists' case. Knowing that Roosevelt was a busy man, Sachs prepared a
reading file for the President containing the two letters, his own paraphrase of
the letters, and a copy of a book of lectures by F. W. Aston of Cambridge, Oxford
in honor of Lord Ernest Rutherford, an early British atomic physicist32
Interestingly, to open the meeting Sachs read his own paraphrase to Roosevelt

rather than the Einstein Letter:

Briefly, the experimentation that has been going on for half a
dozen years on atomic disintegration has culminated this year (a}
in the discovery by Dr. Leo Szilard and Professor Fermi that the
element uranium could be split by neutrons and (b} in the
opening up of the probability of chain reactions—that is that in
this nuclear process uranium itself may emit neutrons, This new
development in physics holds out the following prospects:

1. The creation of a new cottrse of energy which might be utilized
for purposes of power production—

2. The liberation from such chain reactions of new radio-active
clements, so that tons rather than grams of radium could be
made available in the medical Held.

3. The construction, as an eventual probability, of bombs of
hitherto unenvisaged polency and scope. . . .
In connection, then, with the practical impottance of this work—
for power, healing, and national defense purposes—it needs to be
borne In mind that our supplies of uranium are limited and pooy
in quality compared with the large sources of excellent uranium
in the Belgian Congo, and, next ir line, Canada and former
Czechoslovakia 3

Roosevelt had proclaimed a National Emergency and was trying to get Congress to lift the
BrTns embargo.

32 plexander Sachs, Testimony before the United States Senate, Special Committee in
Atomic Energy on Senate Resolution 179, Toesday, November 27, 1945, 78, Sachs revised hig
statement a bit and placed it as an appendix to the proceedings, He also deposited a copy for
the MED Hisfory in the National Archives, An account of the meeting is also summarized in

Rhodes, 313-315; Wiyden, 35-38.
38achs. 7.
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Then. Sachs quoted from a series of lectures prepared by F. W. Aston in
honor of Lord Rutherford on the theory of atomic research. The book, Forty
Years of Atomtic Theory reviewed the progress of atomic research in England and
other countries. Sachs read the last paragraph of that work to Roosevelt:

There are those about us who say that such research should be
stopped by law, alleging that man’s destructive powers are already
large enough. So, no doubt, the more elderly and ape-like of our
prehistoric ancestors objected io the inmovation of cooked food
and pointed out the grave dangers attending the use of the newly
discovered agency, fire. Perscnally, I think there is no doubt that
subatomic energy is available all around us and that one day man
will release and control iis almost infinite power. He cannot use

it exclusively in blowing up his next door neighbor.34

Rocsevelt evidently got the point of Sachs’ presentation.
The President remarked, “Alex, what you are after is to see that

the Mazis don't blow us up.”
I said, “Precisely,” and he then called in General Watson . . . and

he said, “This requires action ”*

Early government suppori—The uranium conunitiees

Watson organized an informal commiites, fixst selecting the two
military men most concerned with science—LE Colonel Keith Anderson for
the Army and Commander Gilbert Hoover for the Navy—to setve on the
committee. Fe appointed D:. Lyman J. Briggs, director of the Bureau of
Standards, the nations” government physics laboratory as the chairman of the
committee3¢ Sachs sent a letter to Engene Wigner, a respected physicist to help

345achs, 9.
355achs, 9.
385achs, 9 Hewleit and Andeison, 19-20.



21

him confact interested scientists. The first Advisory Committee on Uranjum
met on October 21 with nine in attendance.”

Leo Szilard began the session with an overview of the possibilities of a
chain reaction using uranium and graphite layered together. Edward Teller
then addressed the group, and the issue of money for funding the project was
raised. Commander Hoover insisted upon a precise amount, and Teller told
him $6.000 would work for the first year so that the scientists could buy
graphite. The amount was agreed upon, and a report of the meeting was sent
to the President on November 1, 1939, claiming that a chain reaction was a
possibility but still unproved. The group suggested that the government
support a thorough investigation though and concentrate it in the universities
of the country. The President noted the report, according to a memo from
Watson on November 17, and decided to keep it on file for futuze reference,®

The government could not be pushed into any other action for saveral
months mainly because there seemed fo be so much debate on the feasibility of
an atomic weapon. The scientists also tended to avoid military applications
and concentrated their studies instead upon a chain reaction to develop
nuclear power. The one fear—wotld domination by Gernmany-—waxed and
waned thronghout those eatly months, and with it saw the rise and fall of
interest in the uranium research problem. Just when government interest

would seemingly die, Germany would cause a rerewed interest in the weapon

37Sachs, 9-11; Hewlett and Anderson, 20, Briggs. Fred L. Mohler a physicist of the
Burgaun of Standards, Richard Roberts a physicist of the Carnegie Institution, Sachs, Szilard.
Wigner. Edward Teller, Anderson, and Hoover were the atiendees.

5B fewlett and Anderson. 20.
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by conquering another area of Europe. The money for graphite calculations
was not transferred from the A.Im}r and Navy until February 19403% Events in
March renewed interest when The Physical Repiew began reporting that in order
for a chain reaction to occur, Uazs, the lighter isotope of uranium, must be
used.?® Several experiments helped close the gap on the possibility of a nuclear
chain reaction, but no earthshaking discoveries came from the selentific
community. Einstein, in the spring of 1940, sent yet another letter relating the
experiments at the Kaiser Wilhelm Institufe in Germany. At a meeting of the
Uranium Committee in April, the &migrés still could rot shake the Army,
Navy, or the government into decisive action; the bureaucrats decided to wait
until calculations of the uranium graphite system at Columbia had been
completed before taking decisive action. At a meeting in June 1940, a request of
$40,000 was made for continued research on the Szilard-Fermi experiments at
Columbia. Before the money could be awarded though, other administrative
events affected the future of the Uranium Committee.41

The crganization of the Nationa! Defense Research Committee (NDRC)
on June 27, 1940, placed the Uranium Committee within a new organizational

siructure?Z under Vannevar Bush 43 The first contract awarded was the $40,000

Ocmyth, £7-48.
A0Hewlett and Anderson, 22,

415myth, 48.

Llryin Stewart, Organizing Scientific Research for War (Boston: Little, Brown and
Company, 1248), 53-9. NDRC was to direct and coordinated scientific weapons research by
issuing contracts to individuals, educational institutions, and industry. It was not fntended to
replace the Army or Navy and its laboratories but was supposed to expand the scicntific role
in nationat defensa,

43Rhodes, 356; Kevles, 793-94. Vannevar Bush was a technical Eenius, an engineer
who received a doctorate joinily from MIT and Harvard in 1916. He went on to conduct war
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to Columbia University for continuation of the Fermi-Szilard experiments for
a chain reaction.# The committee continued to operate in the same form until
the summer of 1941, when it was enlarged, renamed the Uranium Section or
5-1 Comimitiee, and placed under the Office of Scientific Research and
Development with subcommittees formed on uranivm isotope separation,
theory. power production, and heavy water.

After a year, NDRC showed some definite weaknesses since it acted
primarily as a research organization, with litile power in engineering aspects of
the uranium problem. As a solution, Bush founded an umbrella organization
to coordinate all scientific research related to national defense. On June 28,
1941, an Executive Order was signed instituting the Cffice of Scientific Research
and Development (OSRD) within the Office for Emergency Management
directly under the President of the United States. Bush became director of this
new organization and fook with hitn the Commiitee on Uzanium. James
Conant replaced Bush as head of NDRC, which became a division of OSRD
delegated to make recommendations on research and development. Bush
understood well the rearrangement of authority because he stated in an
interview later in his Bfe: *'I knew you couldn't get anything done in that

damn town unless you organized under the wing of the president.” 45

reszarch creating a successful submarine detector and in the 19205 experimentzd with analog
caleulating machines. He rose to the Vice Presidency of MIF and moved to the Camegie
Institntion as president in 193% to become closer fo the hub of povernment work.

Heart and Szilard, 117.
455myth, 51; Hewlett and Anderson, 41; Kevles, 299-301; Kevles, 301.
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Science and National Secority

In 1941, several evenis cemented the link between science and national
security. Many American scientists became convinced about the mezits of the
uranium research program, partly with help from their British colleagutes.
When the British MAUD Committee®® sent a report on its scienfific progress to
the U8, scientific community, several American physicists becarne convinced
about the possibilities of building 2 bomb. This comumitiee was much like the
U.5. uranfum committee, except that it was made up of aclive working
physicists instead of government bureaucrats. MAULD, in the spring of 1940,
came to the conclusion that a bomb could be buit 47

Americans weie semewhal more convinced aboul the feasibiiity of a
bomb after Glenn Seaborg and his research group identified plutonium in E. O,
Lawrence's laboratory in California in early 1941 48 [In the spring of 1941,
Lyman Briggs persuaded Vannevar Bush to initiate an independent review of
the entire wranium project; Bush, in turn, asked F. B, Jewett, president of the

National Academy of Sciences, to establish a cotrunittee. Jewett appointed a

16Rhodes, 340, The commiitee was code named MAUD after the mysteripus message
Lise Meilner had cabled to an English friend: “MET MNIELS AND MARGRETHE RECENTLY
BOTH WELE BUT UNHAFPFY ABOUT EVENTS PLEASE INFORM COCKCROFT AND
MAUD RAY KENT, The message was believed to be an anagram for “radium taken.” Later
in the war, the comnmittee found out that Maud Ray was a governess for the Bohr children
who lived in Kent.

47Moore, 276-79; Rhodes, 329-330, 240-41. The corumittee reported that fast neutrons
as well as slow neutrons could cause nuclear fission. The report included an estimation that
U235 could be reproduced in a sphere small enough to make 3 bornb. The best method to

duce the bomb—gasecus diffusion—wonld turn uranium into a gas thus allowing for the

collection of the Up3s isolope. The committes alse severely criticized American scientists
becanse they were doing nothing zbout the German menace.

4¥Rhodes, 352-355. In March 1941, Glenn 1. Seaborg, a young chemist in Lawrence's
labotatory, distovered a new element called 94, later named “plutonium® in 1042,
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comumittee chaired by Arthur H. Compton of the University of Chicago,
charging it fo sfudy the military importance of uranitum and decide upon the
level of expenditure needed for a concentrated government-supported effort in
wranium research 42

Shortly after a meeting in May 1941, the commitiee presented its first
report recommending an intensification of the research effort for at least six
months.30 Later that summer, an appropriation of $267.000 was made for
uranium research, partly because of that first report and partly because of the
reports on British research 51 A second report produced recommendations on
the engineeting aspects of uranium tresearch in the summer of 1941.52

A third report was commissioned and delivered in the fall of 1941, but
not before Bush. at a high-level presidential meeting on October 9. 1941, was
given a free hand to Investigate the possibilities of making an atomic bomb.

49Smyth, 51, Arthur Compton was a physicist atready of some renown and the
younger brother of Karl Comptlon, President of MIT, who had already had some interest in

this generai field. :

50Rhodes, 365. The cornmittee detailed three military applications of research:
production of radioactive maierials to spread on enemy ierritory, a power source for
submarines and other ships, and explosive bombs. The committee zlso developed a timetabie:
a year was needed to produce and test the radioactive materials, the power source wotld
require three years after a chain reaction was created, and bombs could not be ready before

1945. A priority was placed on obtaining a sustaining chain reaction.

S1Smyth, 51. Briggs was still in charge of the budget recommendations for the
Uranium Comnittes. He made pleas not just fromn the first report but based also on work that
had been undertaken in Eng by MAUD. PBriggs argued for continning the first objective of
a chain reaction. But he claimed that isotope separation was cracial for any rilitary
applications of uranium production and suggested that a chain reaction could occur in an
airplane-carried bomb device.

S2t{ewlett and Anderson, 29, Compton fravelad to South America that summer so
William B Coolidge, a physical chemist recently refired from Generzl Electric, was given
the charge to add some engineers to the committee and review the first teport. Thelr review
was sent to Bush on July 11, 1941, and supported the frst report’s recommendations. The
emphasis was still on creating a chain reaction rather than a homb.
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Bush conferred with Roosevelt and Vice President Heruy Wallace whom he
had alveady briefed on uranium progress earlier in the summer. He outiined
British research achievements, the costs of building a production plant, what
little was known of German research, and the time needed to produce a
weapon. Bush was told to expedite the work in every way but not to proceed
on building a producton plant since that would need more discussion and a
different organization to carry out Policy considerations on these matters wete
to be restricted to Roosevelt, Wallace, Bush, Conant, Secretary of War Henty
Stimson, and Army Chief of Staff George C. Matshall, transferring
responsibilities from the Uranium Commiitee to a new, more secretive group
around the president. The specter of German domination played a major role
in the actions on the part of Bush and the president. By the fail of 1941, both
men had seen the results of Hiler's campaign and coupled with reports from
British research and reports from those escaping from Germany who insisted
the country was progressing on atomic research. their inclinations were much
stronger to support an uldimate weapon. Bush actually gained permission to
finalize the bond between science and national security in that meeting 53
Bush received the third report on November 6, 1941, and the President
was sent his copy on November 27. Compton had traveled extensively in
October of that year to gather the information needed for this third and most
important report.54 In that third report, he issued a clear call to build a bomb,

S3Hewlett and Anderson, 45-46.

548myth, 46-49; Rhodes, 373-376, 386-387; Compton, 53. It was probably the Mark
Oliphant visit that helped Compton and severa! other Americans including Conant, Eushy's
right-hand man issue a clear call for 2 bomb. Oliphant from Britain toured the United States
in the late surnmer and early fall of 1941 as an sirong advocate for building 2 bomb. He
relayed news of British research at a meeting of the Uranium Comunittee in August, vsing the
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thus moving scientific research into practical, military applications tied to
national security. The objective of the program in sclentific research would
simply be: “'to consider the possibilities of an explosive fission reaction with
Up3s.""% A bomb with enough destructive power could be created by gathering
together a mass of Uzzs. How much destructive power was still unknown, but
something on the order of a few hundred tons of INT was possible. The
report evaluated methods of isotope separation including gasecus diffusion
which the British were committed to and the centrifuge system in
development at Columbia. It estimated that bombs could be ready in three to
four years. Costs were difficult to estimate, but the most expensive part of the
process, the separation of the isotopes, could cost $50 to $100 million and the
production of bombs could cost as much as $30 milkon. The report was just
what Bush wanted and could have been the impetus to push America
headlong into the uranium research project except that Bush had received
approval to proceed a full month before this veport. It did verify, after the fact,

what Bush had convinced Roosevelt of in the October 9 meeting: science could

word "bomb” very clearly, He solicited assistance from the United States because Britain,
accarding to him, did not have the resources, an estimated $25 million, to build a bomb. Since
he was not immediately effective with the Uraniitm committee, he decided to attempt to
convinge the most enthusiastic scientist he knew in Americs, Ermmest O. Lawrence. And
convince him he did. Lawrence confacted Arihur Compton at Chicego shortly after
Oliphant’s visit and repeated his conversation with Oliphant. A special meeting was set in
Chicago on September 25, 1941, because Lawrence was 0 be in town to k on the occasion of
an honorary degree to b bestowed upon James Conant, the chairman of the NDRC. The three
men met and after a heated discussion agreed to push uranium research in the United States.
Conant went back to report the meeting fo Bush, and shorily thereafter the third report was
comnrnissioned, Compton described that meeting as the start of the wartime atomic research
program. Conant, in his secret history of the Manhattan Project, indicated that men tike
Oliphant helped turned the tide in the American uranium research enterprise.

S5Rhodes. 386,
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be used in a practical, military way to protect the country’s security. Roosevelt
retumed his copy to Bush two monihs later on January 19, 1942, with a note

attached that said:

V. B. OK—retuzned—I think you had best keep this in your safe.
FDR.56

Bush took action long before that returned note. Lyman Briggs, at
Bush's request, called members of the Uranium Committee to come fo
Washington on December 6, 1941, to talk about reorganization of the uranium
work. Bush sent more detailed letters, dated December 13, 1941, to each of the
primary administrative men {o be involved in the expanded government-
supported project. A planning board with Eger V. Murphiee, a young chemical
engineer as head, would oversee engineering planning studies and supervise
any pilot plant efforts. Bush appointed three program chiefs in charge of
physics and chemistry research: Harold Urey to handle separation by diffusion
and centrifuge methods as well as heavy water studies; Ernest Lawrence in
charge of small-sample preparation, electromagnetic separations. and
pluionium (element 94); and Arthur Compton with responsibility for the
chain reacton fo produce plutonium and oversee weapons theory. Two weeks
after Pear] Harbor, the first l.a:'ge coniract was awarded to Lawrencefor $400.000
to study electromagnelic separation techniques57 Arthur Compton went back
to the University of Chicago to create the Metallurgical Laboratory. The

uranium researck project had begun in earnest.

5€Rhodes, 288
57 ewlett and Anderson. 49-52.
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The Metallurgical Project and Laboratory

The pericd from December 1941 to February 1942 revealed more effort
devoled to the administration of wanium research than to research iiself, as
evidenced by the creation and oiganization of the Metallurgical Project under
Arthur Compton at the University of Chicago. Compton, author of the three
National Academy of Science reports, was alteady a committed and
distinguished physicist in the field of alomic research when called upon to
head a program coordinating theoretical studies on plutonium and building a
reactor o confirm a sustaining chain reaction.3® In 1939, he heard about the
discovery of uranium fission but thotight his research was far afield from
nuclear physics,. When he became active in the field of cancer research though,
his friend at the University of California in Berkeley, Ernest O. Lawrence,
convinced him to take another look at atomic research 3® That involvement
began when Jewetf called upon him o head a review of recent atomic research
and s military applications, a task Compton took enthusiastically.

On the afternoon of December 6, 1941, Arthur Compton first had lunch
with his new bosses Bush and Conant and then proceeded to his hotel zoom o
make arrangements for his new assignment. According to his recollections, he

spent that whole afternoon and evening on the telephone making contacts to

58Riadman, 188-190. Comptor, the son of a Preshylerian minister, was boim on
September 10, 1892, He received his doctorate from Princeton in 1916 and studied under J. 1.
Thomson, the famous Enplish physicist, at Cambridge where he also attended lectures by
Ernest Rutherford, 2 Nobel-winning physicist. Upon his retuen to the United States in 1920,
he became a professor at Washington University in 5t. Louis where he concentrated his
research on x-rays. Three years later, the University of Chicago appointed him professor of
physics, In 1927, he received the Nobel Frize for work on waves and Iight.

*PRiedman, 150,
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coordinate his new enterprise. He called Fermi at New York and George G.
Pegram, a physicist friend at Princeton, to get advice and talk of plans for the
future. On December 7, 1941, he remembered going to New York to talk to
Fermi and his colleagues about the direction of reseatrch and to get their
assurances that the group would work with him. Out of great respect for
Compton as scientist, they readily agreed to support the project.6?

The 5-1 Committee met in Washington on December 18, 1941, and. Bush
announced the official revamped uranium reseazch crganization. Compton
sent Bush a memorandum on December 20, 1941, detailing his plans and
proposing a preliminary budget for the project. For the time being. the project
research would be centered in Columbia, Chicage, Princeton, and Berkeley. His
budget of several million was approved when it would have been
unfathomable only a short ime ago.6i

From December to February, Complon was immersed in organizational
plans and problems. In January, he began a series of meetings to discuss
centralizing the efforts at one site rather than have research sites at Columbia,

Princeton, Berkeley, and Chicago.52 The various discussions. often heated,

_ 69Compton, 72-73. Laura Fermi, 185. Lausa Fermi summed up the respect for Compton
in the fellowing way: “Compton was a thoughtful and considerate person, who took no step
without weighing its effects upon others. Perhaps because of this, whenever he expressed an
opinion, it was interpreted as an order and accepted without much comment.”

§1rhodes, 398: Hewietd and Anderson, 53-54. At Columbia and Princaton the building
of a pile and corresponding physical measuremients would require 80 men and $340,000 for six
months; Chicago needed 155 people and $278,000; and Berkeley wanted 150 men and 5650000
te prepare U2as and plutonium. Compton asked for another $500,000 for pile materials,

62 Tewlatt and Anderson, 53-55. The first meeling oceurred at Chicago on January 3,
1942, and the best he could accomplish was a2 promise to continne existing work at the various
sites. The second meeting at Columbia or fanuary 18 at least developed a preliminary
program timetable: by July 1, 1942 to determine whether a chain reachon was possible, by
January 1943 to achieve the first chain reaction, by January 1944 to exiract plutoniuen {element
94) from uranitm, and by Januaiy 1945 to have 2 bomb. In the afterncon of that meeling, the
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culminated in the now-~famous and often repeated sickroom episcde.
Compton called his main scientists to Chicago and when they arrived on
January 24, 1942, they were ushered info the bedtoom where Compton was
battling the flu and a fever. He aigued to move the sife to Chicago to
concentrate all the research from the various laboratories. He tried to convince
the others at the meeting—I.eo Szilard from Columbia, Ernest [ awrence from
Berkeley, Luis Alvarez from the M. 1. T. Radiation Laboratory, .Rieha:d Doan
from Phillips Pettoleum Research Laboratory, and Norman Hilberry fiom
New York University—the merits of a Chicago location. Compton had already
received enthusiastic support from the president and vice president of the
University of Chicago; there were more men o draw from in the ceniral part
of the counbry since there were fewer involved in war-refated work, and
Chicago was centrally located between the east and west coasts, After endless
discussion, the physically and mentally exhausted Compton, the noted
consensus builder, made an arbitrary decision: the site would be Chicago and
those at the meeting should join him in the research effort there$3 The only
objection came from Lawrence, and Compton later recounted that objection:

“You'll never get the chain reaction going here. The whole
tempo of the University of Chicago is too slow.”

“We'll have the chain reaction going here by the end of the year,”

topic turned again o centralizing the research at one site. Compton and Lawrence dominated
the discussion amd both agreed that at least the chain reaction research should be in the same

place, if not the whole project. They had agreed that the large cyclolrons at Berkeley could
not be moved elsewhere, and Lawrence would remain in Berkelay to oversee that part of the

reaﬁarcl'l.. However, Columbia and Princeton scientists did not want fo move their operations
either.

63Compton, 80-81; Rhodes, 399,
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I predicted.
‘TN bet you a thousand dollars you won't,” he challenged.

*T'll take you on that,” I answered, “and these men are the
wiknesses.”
*T'Hl cut the stakes to a five-cent cigar,” countered Lawrence.

“Agreed.”
I won the bet, but I haven't yet received the cigar. Maybe the five-
cent variety is no longer made 64

After the meeting, Compton called Fermi who somewhat reluctantly
agreed to come to Chicago as soon as possible, and sent his assisfant, Herbert
Anderson, ahead to prepare for Fermi’s arrival, Eugene Wigner at Princeton
was also called and agreed to come. Leo Szilard, who had immediately left
Chicago afier the meeting, was telegraphed in New York o join Fermi.53

Compton had previously discussed the wartime research project with
President Robert M. Hutching and Vice President E. T. Filbey. They had already
tafked about the location of a nuclear reactor and what adjustments might
need 0 be made on campus o accommodate the research. On the morning of
January 25, Compton went to see Vice President Filbey to get clearance for the
moves of the scientists to Chicage and to discuss their locations on campus.
Shortly, thereafter, the mathematics department, which shared quarters with
the physicists in Eckhatt Hall. was contacied and volunteered to move its

entire operation to the library in order to make roem for the expanded research

project and the anticipated new personnel 58

S4Compion, 81-
6BIRI'L-:]r:Itas_, 4K,
6'5"{.'.'c1|1'.1'tph::u'|_, 80.82,
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By February, the centralized project had taken its code name as the
Metallur gical Project, so called, according (o Compton, because

we had been considering for some time setting up at the

University an institute of metals, which indeed became a reality

after the war was over. Thus our Chicago colleagues saw nothing
surprising in a wartime metals research program.5?

Compton was director of the Metallmgical Project and Norman Hilberry
was appointed Associate Director. Buf now the project needed a cenfralized
research facility or laboratory. Called the Metallurgical T aboratery, it was also
organized and staffed during this period. Richard Doan, because of his

experience in industrial organizations, was made director and scienrtists from
around the country were brought to Chicago, including one from Jowa State

College 68

The Ames Project
Frank H. Spedding: Chemistry division leader and Ames Project head
Sometime between December 1941 and February 1942,% Frank H.
Spedding, a professor in charge of physical chemistry at Iowa State College in

'5‘?Cnmptun,. 8z,

68Compton, 83.

691 goveral interviews later in his life, Spedding claimed he was contacted by
Compton on December 6, 1941, and asked to teke over the Chemistry division. Though that is
possible, it i3 somewhat unlikely if Compton needed to contact others to get Spedding’s name.
Also, the Memllurgical Laboratoty was not organized unhl sometime in fanocary and thig
would have been a more logical time to contact Spadding. There is also evidence that
Spedding was in Chicago in January for several weeks according to sotne of his later
interviews and interviews with Wilhelm making this 2 more likely time to be asked to head
up chemistry research. In other accounts, particularly from the early Ames Laboratory

ublications, Spedding claimed he was contacted sometime in February, In any event,
dding was officially hired on: the project on February 21, 1942, Referenced in J. C, Sterns,
“Egtter to Frank H. Spedding on Hiring,” March 19, 1942, the Frank H. Spedding Papers,
Record Group 17/1/11, the Robert W. Parks and Ellen Sorge Parks Library, Ames, Iowa
(hereafter cited as Spedding Papers). A memorandum was sent to President Charles Friley on
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Ames, Jowa, was asked to take over the Chemistry Division of the
Metallurgical Laboratory in Chicago. How a young professor of chemistry, who
had not been directly involved in uranium research before 1942, could be asked
to direct some of the most famous atomic chemists is puzzling at best, unless
considerable information is provided about Spedding’s background and the
situation at Jowa State College in 1942,

Frank Howard Spedding was actually uniquely qualified to take over the
Chemiskry Division. His academic preparation had been meticulous, and his
breadth of chemical knowledge in 1are earth chemistry exemplary. Spedding
was born October 22, 1902, in Hamilton, Ontario. Canada fo American patrents.
The family moved to Ann Arbor, Michigan shortly after Spedding’s birth
where his father became a well-known, successful photographer. Spedding
graduated from the University of Michigan in 1925 with a B.5. in Chemical
Engineering and an M.5. in analytical chemistry the following year. Spedding
warked under H. H. Willard and though he liked the man, he did not like the
scientific area. Early in his studies, he received a taste of the hard work of
experimentation. Given a 50-pound rock of poliucite or cesium ore by
Professor Willard, Spedding was told to extract cesium from it and prepare it,
preferably as a pure salt or chloride. By 1926, he gave his professor several
Klograms of the salt.’® Spedding ahnost had his moﬁmt of glory when he

February 24, asking for the half-time release of Spedding to work on the Metallurgical Project
(Referenced in Charles E. Friley, “Letter to Arthur H Compton on Frank Spedding’s
Appointment,” February 28, 1942, Spedding Papers).

7OFrank H. Spedding, interview 1 with Elizabeth Calciano, Ames, Towa, April 21,

1971, revised Cciober, 197% by Frank Spedding, transcript in ior of Edith Landin, Ames,
Inwa, 5-6 (hereafter cited as Spedding, interview 3 with Calciano). This series of interviews
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thought he had discovered a new element. He was set to call it Michiganium,
but discovered that what he thought was a new element were actually
impurity traces in the materials with which he was working.?! As he was
about to finish his Master’s degree, Spedding met one day with a professor ke
had in his undergraduate days, Moses Gomberg, who suggested that he go on
to Berkeley and work under G. N, Lewls, head of physical chemistry at the best
school in that area in the couniry.?2 Gomberg wrote a recommendation and
despite the fact that Spedding applied late, he was offered a teaching
assistantship and placed in Lewis' prestigious research group.”3

The advantages to a young sclentist coming to Berkeley were obvious.
Almost every nationally known and internationally known figure in
chemistty and physics found his/her way to lecture or present seminars at
Berkeley Equipment was readily available to conduct theoretical or
experimental studies. G. N. Lewis was also the consummate scientist, and
Spedding later estimated that clearly one-third of all physical chemistry
department heads in the counkry had studied under this master chemist,

was conducted in the late seventies and early eighties by the daughter of Frank H. Spedding.
The author was given permission to view the transcripts of interviews that were revised by
Spedding, those in possession of Edith Landin who served as Spedding's assistant at the Arnes
Laboratory.

“I8pedding, interview 1 with Calciano, 7-8.

FZHEIITY I. Svec, “Prologuer E H, Spedding (Qct. 22, 1902-Dec. 15, 1884)" in Handbook
on the Physics and Chemistry of Rare Earths, edited by K. A, Gschneidrner, Jr. and L. Eyting, Vol
2 (London:  Elsevier Science Publishers, 1983), 1-%. Some of the material for this book was
taken from a Svec interview with Spedding in 1984, that was reprinted in various forms for
several Ames Laboraiory publications for Spedding’s eightieth birthday and for a narrative
to nominate Spedding for the J. B. Priestly medal.

735pedding, interview 1 with Calciane, 1, 14.
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Lewis encouraged discovery and experimentation in any field of inferest
When asked to define physical chemistry once, G. N. Lewis was reported to
have said it was anything that inferested him 74

Frank Spedding was put to work proving and disproving several of
Lewis’ far out theories 7> In addition to learning about experimentation,
Spedding alse developed an approach to science that would be used later in the
organization of the Ames Project. Lewis did not teach chemical theory.
Instead, his students were taught that scientists had fo experiment and stancd
up to scrutiny by their peers through an ongeing examination that fook place
under the seminay system. Spedding later described that seminar experience
vividly. It generally met or Tuesday night from 7:30 to 9:00 ox 10:00 p. m. in a
special room with one long table in the center where faculty sat and a eight-
inch platform swrounding the table where the students sat two rows deep. All
senior faculty attended. Professor Lewis with his smoky cigars continuzously
filling the room oftenr made the main speech, or a student would sometimes
have to present a paper and skand for criticism., After about an hour. the
moment arrived that the graduate students dreaded. Lewis would call on
some unsuspecting student and ask him or her to present to the group a
summary of his research in progress. Once Lewis called upon a siudent and
she froze and ran fiom the room. Because that event somewhat disturbed
him, Lewis begar to stop students on Tuesday afterncon and tell them to be

ready. Later, he called major professors and told them to have their students

T4Frank Harold Spedding Turns 80, Ames Lab Changing Scene 8, 10 (October 1982): 2.
735pedding, interview 1 with Caiclano. 24,
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ready for that night76 Spedding, cigar and all, would repeat those very scenes
in his own organization during the war and long after the war with his
infamous Sunday and later Thursday Speddinars (as they came to be known).

Spedding inhezited from Lewis another selentific approach that would
be crucial to the development of the Ames Project: good scientists taciked
tough problems whether or not they knew anything about them. Once a
guestion could be formulated or what the scientists were looking for couid be
identified, the problem was practically solved. IThat philosophy was sorely
tested during the war years at Ames.?7

Frank Spedding spent two years in research for Lewis without finding a
problem to publish as a thesis topic. Finally, Simon Freed, another graduate
student, just finishing his Ph.DD. in the band spectra of rare earths, invited
Spedding to work with him evaluaﬁng the magnetic properties of the rave
earths at low temperatures. Lewls encouraged the experimentation but did not
place his name on any of the publications since he was not direcily involved in
the research work.”® Spedding finished his Ph.D. in May 1929, after writing his
dissertation. There were numerous jobs for young Ph.D.s at that time, but
Lewis offered Spedding an instructorship to remain at Berkeley, a common

way for obtaining a long-term acaderic job at this particular institution.”

765pedding, interview 1 with Calclano, 3941 In that intesview Spedding admitted
to modeling his own seminars after those of Lewis.

77Frank H. Spedding, interview 2 with Elizabeth Calciano, transeript in possession of
Edith Landin, Ames, Iowa, nd., 76.

7BSpedding, interview 1 with Calelano, 20.

PICalctanc interview 1, 30-33. Generatly, a bright student wonld be offered an
instructorship wherenpon he would work one year at a time under the instructorship. If
reappeinhment oceurred four times, usually an assistant professarship with a three-year
contract was offered. After one or two terms of those assistant professorships, the cﬁi‘artmmt
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Spedding took the offer and, of course, expected to remain at Berkeley
permanently. Unforfunately, the Depression intervened in October 1929, and
Spedding had to settle for a series of one and two year temporary
appointments, each adding to his knowledge about his specialties--
spectroscopy and rare earths—but none adding to his job security or to his
financial situation. In 1931, he received the prestigious but not lucrative
National Research Fellowship, awarded by the Rockefeller Foundation, for two
years of full-time research at Berkeley In 1932, he received his old job back
from G. N. Lewis for two more years at the salary of $1,000 per year.%0 By this
time, it had become common for the younger men to take associateships for
about one-half of an inskructors pay.

The year 1933 was an auspicious year for the young chemist, even
though he still had no permanent academic appointment. Early that year,
Spedding had obtained some samples of zare earths from a professor in Illinois
and set about to prove a theory: the fine structures of the rare earth bands
depended upon the adjacent atoms in the crystal in which the rare earths were
placed. For this work he was awarded the Langmuir Prize for Chemistry in
1933.82 Spedding was invited to zeceive the award and make a speech at the

examined the person’s credentials and if it wanted that person as a permanent faculty
member, an associate professorship with tenure was offered.

B05vec, “Prologne,” 1988, 4.
815pedding, interview 1 with Calciano, 35.

B2:Frank Harold Spedding Turns 80, 3; Svec, 1988, 4-5. Spedding was only the third
chemist to win the award, following Oscar K Rice and Linus Pauling. He was the last under
31 to wir it. The next year the award name was changed to the Award in Fure Chemistry of
the American Chemical Socicty and awarded to young chemists under 35.
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Chicago World's Fair. When he finished his speech and received his award, he
noticed an older man approaching the podium. In his later years, Spedding

remembeted the old man:

[EHe] was short, had a long while beard and was bald. ... He
blurted out “How would you like to have a pound of europinm
angd two or three pounds of samarium?*8

Of course, Spedding thought the man was cazy. As far as he knew,
those rare earths were available énly in milligram quantifies. He answezed the
man politely and tcld him that would be fine; it would certainly help his work
to receive europium and samarium. After he arrived back in California, a box
containing fruit jars of europium and samarium oxides arrived from this odd
man in Chicago. As it turned out, his patron was Herbert McCoy, a professor of
chemiskry from the University of Chicago. Spedding started a correspondence
with the man that lasted until McCoy's death in 1945, McCoy beftiended young
chemists like Spedding and provided them with quantities of rare earths for
their research, only charging them cost or nothing at alt in some cases, 8¢

In 1934-35, Spedding won the Guggenheim to work abroad in Germany
with two physicists, James Franck, a Nobel Prize winner, and Francis Simon.
an expetf in low temperature physics. Unfortunately, before Spedding could

finalize his trip plans, Hitler came to power and both men fled the country.

LE *Prologue,” 1988, 5.

4 Svec, “Prologue,” 1988, 5-6. It was probably Herbert McCoy whao Iater got Spedding
the job as Chemistry Division chief and even Compton in Atowtie Qrest confirmad that it was
MecCoy who recommended Spedding to him (p. 93). Sce also Norman Hilberry, interview with
(George Tressel, 1967, Transcript of Reel 2, In possession of author, Ames, 1A, 4. Hilberry also
indicated that it was McCoy who suggested Spedding to the physicists when they met in
early February 19432,
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Spedding went instead fo England to work at the famous Cavendish Laboratory
with Ralph Fowler, a noted theoretical physicist. He also traveled to other
laboratories in France and Germany and spoke in Leningrad. The Speddings,
Frank and Ethel, also went to Copenhagen for a month where he worked with
the eminent Niels Bohr. After this time abtoad, Spedding and his wife
returnied to the United States. Stll with no permanent job, Spedding took
another temporary two year position, the George Fisher Baker Assistant
Professorship at Cornell University for 1935-37.8%

Spedding, working with Hans Bethe a colleague at Cornell, resumed his
previous rare earth research and continued to depend upon Hexbert McCoy for
a supply of rare earths 8 When the tvo year stint was over, Spedding was in
the same sitnation, with no promise of a permanent job. He decided to try his
huck again in Berkeley, so he and Ethel packed their old Chevrolet and turned
west. Spedding had heard of an opening at Ohio State, but when he atrived,
William Lloyd Evans, the chairman of the department, had just hired a
chemist the day before. Evans told Spedding that his friend Buck Coover had

an opering at Iowa State College for a physical chemist, and Evans even

$gvee, “Prologue,” 1988, 5-7; Frank H. Spedding, interview with Harry A, Svec,
Amas, lTowa, September 1984, transerips in Spedding Papers, 3-4. For a very detailed account
of the trip abroad see one of the chapters in Edith Landin’s possession called *Year in
Furppe—1934-35." This manuscript of several chapters was dictated to Ms, Landin, Spedding’s
assistant, hired to help him prepare a book he wanted to publish on his life. Unfortunately.
Spedding died before ke could publish the wotk. Dr. Spedding’s daughter has given this
author permission o use material from this book in this dissertation. It was dictated in the
late 70s and eatly 80s and much of the material is duplicated in the Calciano interviews.
The “book” 15 a collecton of chapters with some paged, but none arranged in a definite order
{hereafter cited as Spedding Manuscript).

885pedding, Letters to Harold McCoy, June 28, 1936 and Januaty 20, 1937; Letter from
Harold McCoy February 8, 1937, Spedding Papers. McCoy's only demand for giving Spedding
rare earths was that he continue in the field of low temperature research, a research field of
none of the other gight to ten receivers of MeCoy's largess,



41

offered to write a letter of reference. Spedding traveled on to Ames, Iowa and
talked to Coover who offered him the job on the spot. Spedding tells the rest

of the story:

[Coover] was a horse trade and he said, “Now I can give you an
appomtment if you take assistant professorship.”

And T had guts encugh to say, “No, I've been seven years on
temporary appointtents and Fm looking for a job with tenure, so
I won’t take anything less than associate professor.”

So he said, “I'll have to go o the Board of Regents.”

I sald, “Fine. I'll go on West and you can wire me.”87

Spedding fraveled to Yellowstone National Park and after a week of not
hearing, he decided to move on to Berkeley. They started to leave, but first
Ethel stopped at the bathroom. Spedding remembered:

While she was in there, I was over looking at the bulletin board.
There were a lot of telegraph messages on it. There was a note on
there to Dr. Spinolza, and I read it. And it said: Regents granted
you an appointment. And I thought it sounds just like what I'm
looking for, but the wrong name. Anyway, I got on the phone
and called Coover, and il was his message; they fust pot the name
all wrong. It was just a minute’s difference of whather I'd got it ot
not. . .. I wouldn’t normally hawe chosen the place, T was
desperate; I hadn’t been able to get a job except fellowships for
seven years, and I thought, “Well I can go there and build up
Physical Chemistrgr and when things really open up, I can go to
another school.”8

S0 Spedding, the nationally known chemist from Berkeley, found his

way to Jowa State College in 1937 to take over the physical chemistry section.
In early 1942, Arthwr Compton invited Frank Spedding to participate in the

875 pedding. interview with Svec 1984, 6. _
ding, interview with Svec 1984, 6. At the time, when Spedding corresponded
with his friends or colleagues, he presented lowa State in mmch better light. In a letter to
McCoy on November 10, 1937 (Spedding Papers), he said: “So far, I have liked my new
position very inuch as I am able to run things just to suit myself and the research opportunities

are very good,”
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atomic bomb project. According to Spedding, Arthur Compton decided that he
needled expertise in chemistry and metalluigy to complete his project
satisfactorily. At this time vety little about the chemical qualities of wranium
and its byproducts was known. Spedding was chosen as head of the Chemistry
Division, but because there was litile room faor the number of scientists needed,
Spedding volunteered to start chemical and metallorgical research on the
Ames campus. Spedding later related:

They had vastly underestimated the amount of chemisiry that
had to be done. So that when I arrived at Chicago, they were
allowing two rooms for the chemists to do all the chemical work
and I informed [Compton] that two rooms would be woefully
inadequate. ... SoItold Dr. Compton that they had to have a lot
of chemical and metallurgical work done immediately, and we
conldn’t do if at Chicago until we built & building and il we got
some staff together. . .. But it takes time for people to pick up and
move, and I told him that we had a metallograph and we had a
furnace here at Ames and that we could get some of this work
going, And so after he deliberated a week or two they decided .. .
that I would spend half a week in Ames . . . testing out various
things that might be used in a reactor.39

The only other professor in the section was Harley A. Wilhelm, an
instructor who had graduated from [owa State in 1931, Wilhelm had held the
area together and was the College’s only spectrochemist, When Spedding came
in, that was his area (oo, so he took an old spectrograph that had been ordered
in the 1920s by Anson Hayes. a physical chemist of some renown that Jowa
State had lost to industy. Spedding gave Wilhelm the area of metallurgy.??
Spedding soon found his teaching load heavy; he served on a large number of

8 micrview with Frank H. Spedding. Harley Wilhelm. and Adtian Daane, May 1967,
MMrilhelm, interview with authot, 1990,
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Ph D. comumittees; and the equipment fo do the type of research he wanted to
conduct could not be ordered because of the lack of funds ™ He even had to
temporarily change his emphasis from the rare earths to topics of an

agricultural emphasis, an area of research in which he could find College
funds 92

Ioiwa State University: The location of the science laboratory

It is surprising that Jowa State College became the center for this
uranium regearch. considering the state of research and science af the
institution at the lime. Spedding recalled Iowa State as typical of many
midwestern schools, The student body numbered around 5,000 and was

dominated by agriculture, engineering, home economics, and other applied

%1In geveral letters to McCoy, Spedding tells of the deterlotating situation. On
February 27, 193% he tells McCoy: T have been extremnely busy getting this division
organization and geting my teaching under way so that my research hag suffered. Howover,
I have finally assembied thy eguipment and expect to be producing at the same old mate
shortly.” On January 28, 1941, he again teils McCoy, “It has taken longer than I anticipated
to get my research program functioning here at Ames but I expect to have it go full blast from
now on” He tells McCoy about building a spectrograph and wood grating, but he does not tell
him the frustrations of writing over ¢wo hundred companies to get the pieces necessary to
build that equipment (Spedding Papers notation on a miscellanzous file).

92+Industrial Science Research Institute Frogress Reports on Projects,” Towa State
Collepe. Diviston of Industrial Science, Office of the Dean, May 8, 1939, Ames Laboratory
Papers, 5; Jowa State College of Agriculture and Mechanic Arts, Annonncement of the Graduate
Diviston, Ames, lowa, 1945-46, 126-130. Spedding’s first funded project invelved his area of
absorption spectra at low temperatures, but was for vitaming and organic materials rather
than rare earth metals. Spedding’s department was part of the Division of Industrial
Sclence, a service divisien that included most of the non-enginesring and agricultoral
departments on catnpus. The funds came from the Industrial Science Research Institule, the
administering unit that oversaw research for those same departments. Spedding also fold
McCoy about this new approach in a Ietter as early as February 27, 1939 (Spedding Fapers):
“I have become interested in the possibility of quantitatively determining the amount of
vitamins, hormones, ete, present in {:mnglex organic mixtures by means of adsorption spectra at
Iow temperatures,” In 1940 with R. M. Hixon another faculty member in Chemistry, he
examined spectra of sugars and starches (F. H. CSfedding and . M. Hixon, “Ramen specira of
sugnrs, dextring and starches, lowa Corn Reseprch Institule Report of Agricultural Research 5
(1940} 62-63). Spedding alsa had five Ph.D. students before the war, al} working with

adsorption spectra.
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subjects. 92 In fact, every Graduate Catalog from 1920-21 untit 1946-47 made the
following announcement about the purpese of graduate study at Iowa State:

Towa State is a technical institution. Its Graduate College offers to

qualified students the opportunity to pursue advanced courses
and to undertake research in technelogy and those branches of

science that find their application in industry.®4

In 1937 when Spedding was hired, some basic scientific research was
being conducted, although it tended to be primarily in agricultural areas. As
far as equipment and research facilities were concerned, Spedding later
recounted his version of Towa State’s condition:

When I azrived in 1937, only a fraction of the building was
reasonably and adequately equipped, and many rooms did not
have standard Izboratory equipment. Instead they had sawhorses
with planks on top and a shelf underneath to hold glassware. The
glassware was protected by a chintz curfain hanging down from
the planks. These rooms were under-wired and the lighting was
one cord from the ceiling with a bare electric light bulb. There
was [sic] almost no wall plugs. As far as equipment was
concerned, there was little of it. As far as I could tell when I
arrivggl in 1937, the building had never been repainted since
1912,

9BFrank H. Spedding, interview 3 with Elizabeth Calelano, Ames, lowa, July 1979,
transcript in possession of Edith Landin, 1.

Mlowa State College of Agriculture and Mechanic Arts, Announcement of the Graduate
Divisiorz, Ames, Iowa, 1920-21, 11. Each year the bulletin expiained that no major advanced
depree offerings were made in the liberal arfs areas. According fo a gentlemen’s agreement,
the University of lowa in Iowa City was to handle those areas; lowa State was supposed to
offer only applied courses in its chemical and physical sciences also. The head of the Iowa
State chemistty department though resisted that ruling and managed to atiract men of the
caliber of Henry Gilman, an internationally known organic chemist, as well as Spedding by
disregarding that genflemen's agreement.

9 Spedding, interview 3 with Calciano, 3; Svec, interview with author, 1991, The
chemistry building had bumed in 1912, and Coover as chair of the department had built a
beautiful new building, but he put ail the funding into the building: there was not enough

money to furnish it adequately.
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Organization of the chemical division of the Metallurgical Laboratory

Spedding's expertise with the rare earths garnered him the division job
under Comptor. Because there was not enough room at Chicago to conduct
the needed chemical and metallurgical research, Spedding volunteered Ames
as an additonal laboratoty site. Thus, he had twe projects to begin—one in
Chicago and one in Ames. He spent Monday, Tuesday, and Wednesday at the
University of Chicago and Thursday, Friday, Saturday. and Sunday in Ames,
making an arrangement with the station master at the Ames depot to reserve a
sleeper car every Sunday night into Chicago and one on its retuin on
Wednesday night %

At Chicago, Spedding attempted to pather the best chemists he could
find from around the country. He and Asthur Compton visited Glenn Seaborg
at Berkeley and convinced him to head up plutonium studies at the University
of Chicage. The young,. ambitious chemist and some of his research group

artived on April 19, 1942.57 While in California on the same visit in late

%6Frank H. Spedding, interview 5 with Elizabeth Calclano, May 5. 1980, transcript in
possession of Edith Landin, Ames, Jowa, 2. Train travel was the preferred mode of trave
during the war years. There had been a regular daily frain to and from Chicago for several
years. Ames was a side station for Bles Moines, and the Northwestern Railroad dropped off a
steeper car from Des Moines about 8 p.m. dally ; it sat on the side track in Ames until the City
of San Fraprisco ¢amne about midnight on it way to Chicage and picked it up. The same train
returned with a sleeper car the next morning leaving Chicago about 11 p.m.,, and arriving in
Ames around 5 am. It sat until § a.m, when it was taken fo Des Moines, Spedding always
reserved lower berth 5, in car 194 each week,

%78nedding, interview 5 with Calciang, 16-17; Glenn Seaberg, “Letter to Frank
Spedding,” March 2, 1542, Spedding Papers; Frank Spedding, “Letter to Gletm Seaborg”
March 11, 1942, Spedding Papers; Glenn Seaborg, “Letter to Frank Spedding,” April 9, 1942
Spedding Papers; Hewlett and Andersor, 90. Seaborg, parily due te his youth and lack of

ence in administeation, had been one of the scientists overlooked when Spadding was
chesen as the head of the Chemistry Diviston, and according to Spedding, he gave him
several headaches during his tenire as diviston head. Spedding had to deal with complaints
from those working under Seaborg that he did not give due credit for work. When Spedding
stepped down from the job eighteen months later, Seaborg was again ovetlooked and gave the
next director, james Franck, problems too. Eventually, his colleagues, including Spedding,
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March, Spedding met an inorganic chemist at the University of California, Los
Angeles, Charles Coryell, who specialized in 1adioactive fission products on
cyclotrons and offered him the division of fission products. Milton Burton,
from New York University took over the radiation damage section. The
fourth group, analytical chemistry, was headed by George Boyd who was
already at the University of Chicago. Later. Compton added John Chipman
from MIT to head up the metalhurgical studies at Chicapo.%8

Swmmary

From 1939 to February 1942, stiides were made in scientific studies of
uranium, even though ﬂterﬁ had been no chain reaction, uranium in only
gram quantities was available for expetimentation, and knowledge of the
chemistry of uranium and its byproducts was virlually nonexisient. But some
subtle changes in uranium research and funded research in general had
cccurred. Scientisks arguing from 1939 until early 1941 could not convince the
gnvernmeﬁt to fund scientific research. By the end of 1941 though, Vannevar

Bush, the engineer /scientist, had convinced President Roosevelt that it was

came to respect him as 2 great scientist. 'They felt that it was his youth and ambition that
caused the early problems of not crediting his staff with discoveries or not being the necessary
team player (FHewlett and Anderson, 50; “fames Franck,” Spedding manuscript, 2-3).

PBPrank H. Spedding, “Charles T, Cotyell,” Spedding Manuscript, [1); Charles
Coryell, “Letter to Frank H, Spedding on Employment,” April 7, 1942, Spedding Papers; Frank
H. Spedding, “Letter ko Charles Coryell on Employment,” April 10, 1842, Spedding Papers;
Charles Coryell, “Letter to Frank H. Spedding on Employment,” April 24, 1942, Spedding
Papers; Spedding, interview & with Caleiano, 10-11; Spedding, interview 5 with Caldano, 16;
Spedding, interview 8 with Caldiano, 11; Milion Burtorn, “Letter from to Frank Spedding.”
May 13, 1942, Spedding Papers; Spedding, interview 5 with Caleiano, pp. 16-17; Milton
Burion, “Letter to Frank Spedding on Employment,” May 30, 1942, Spedding Papers; Spedding,
interview 8 with Calciano, 11.; Spedding, interview 5 with Calctano, 16-17; Compton, 185.
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imperative to the survival of the free world io invest in building atomic
.bombs. The original requests by the immigrants were ignored, partly because
they were not TS, citizens, but partly because the government was not ready to
accept the idea that scientific research was necessary to protect national security.
The turning point came partly because of the British who convinced many
American scientists that science could be used in the development of a
weapon, and. in turn, those American scientists convinced the American
government bureaucrats that science had a practical goal, in this instance at
least. However, in February 1942, many other problems awaited the scientists
at Chicago and the newly organized Ames Project, problems challenging both

scientific research and the administration of that scientific research.
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SCIENCE AND TECHNOLOGY IN THE AMES PROJECT, 1942-45

rganizing Research and Technology Development

When Frank Spedding indicated to Arthur Compton that ke had
personnel in Ames who could examine chemical and metallurgical problems
for Chicago, he must have been thinking of the only other faculty membey in
physical chemistty—Harley A, Wilhelm, Spedding’s job as chemistry division
leader was dated February 21,% and by February 24, 1942, he had signed up his
colleague as the associate director on the Ames Project. )0 Wilkelm was not an
internationally knowsn scholar like Spedding, and his academic credentials,
though sound, were not as impressive as those of his more famous colleague.
Hazley A. Wilhelm, whose parents were tenant farmets, was co-valedictorian
of his smali Towa high school, but it was athletics that allowed him to
financially afford college at Drake University in Des Moines, Iﬁwa.. A
basketball scholarship paid his tuition, but in order to earn enough money to
remain in school, in the summets he worked construction gangs and played
semi-pro baseball, another passion. He graduated from Drake in 1923 in

mathematics, having faken only two courses in chemistry. He applied for a

M. C Sterns, “Letter to R, H. Spedding on Chicago Metallurgica} Laboratory
Employment,” March 19, 1942, Ames Laboratory Papers. On March 12, 1942, Spedding
received this letter from the University of Chicapp acknowledging that he had beon: on their

paytoll since February 21, 1942,
1900ath of Secrecy signed by Harley & Wilhelm, Spedding Fapers; Spedding,
interview with Svec, 1984, 14,
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fellowship at Iowa State University but lacked the number of courses in
chemistry to entoll. Turning to his other love, athletics, and to support a new
wife, he took consecutive high school positions teaching science and coaching.
Later, he held a less than successfud college coaching position in IHelena,
Moniana. He refurned to Drake in the summer of 1927 and took enough
chemistty courses to qualify for an assistantship ai Jowa State. The family
stayed in Des Moines while he went to Ames alone, since the assistantship
could not support a wife and baby daughter. In 1928, he was awarded an
insiructorship that enabled the entire family to move to Ames. 101

Wilhelm initially worked for Anson Hayes, the head of physical
chemistry and a well-known mel’:a]luxgiéi in iron and steel technologies. Hayes
left Iowa State College in January 1928, for industry, leaving one of his former
graduate students, W. H. Jennings, In charge of physical chemistry. Because
Wilhelm showed an interest in spectrochemistry, he inherited the newly
ordered spectrograph that was to have gene to Hayes. He eained his Ph.D.
degree in December 1931, after writing his thesis on band specira of magnesium
sulfide and lead sulfide.1°2 Wilhelm remained at fowa State as an instrucior,
turning down a job in Nebraska because it left him no ime for research 103
Wilhelm remained as an instructor for several years because as a graduate of

Iowa State, the president of the College refused to promete him or give him

101*Wijlhelm Recalls the Early Days,” Ames Laboratory Changing Times (Augnst.
1980) 4-5.

102ithelm, interview with author, 1990; R. M. Hughes, Graduntes with the Doctorate,
Studies of the Graduate College, No. 1 {Ames, 1A.: Iowa State College, 1938, 20,

103yyilhelm, interview with author, 1990. 5: Barley A, Wilhelm, interview with
Lanra Kline, 1987, transcript in Robert W. Parks and Elien Sorge Paiks Library, Ames, lowa,
5,
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tenure.19¢ Finally, in 1940, Wilhelm was offered a higher salaried job in
indusiry and to keep him, Coover obtained for him an assistant professorship
and a salary of $3,200.105 In 1937, Spedding, replacing Jennings as head of
physical chemistry. tock the spectrograph for his own research work and left
the metallwrgical area of the department completely to Wilhelm, a fortunate
cireumstance in the long run for Wilhelm since he became Spedding’s expert
in that area for the Ames Project 106

After hiring Wilhelm for metallurgical studies, Spedding attempted to
find other personnel to staff his Ames operation. He appointed L. B. Johns, a
researcher with a physical chemistry background. to oversee plutonium
research, even though at the time he was a faculty member in plant
chemistry. 1% Graduate students who were working with or had previously
worked under Spedding, Wilhelm, and Johns were the next most obvious
people to work into the project. Spedding and Wilhelm contributed one
student each in February—Acdiian Daane for metallography and casting siudies

104wilhelm and Spedding both recounted in various interviews that Hughes as
presicdent of Tows State wanted to bring in cutside talent for positions vathet than hire inbred
faculty members. If Coover raised Withelm {0 an assistant professor, he would receive fenure
in three years and remain as a permanent facully member. So it seemed to be cotmmon that
people in Wilhelm's position would romain instructors or leave. (Wilhelm, interview with
Kline, 1987, 12; Wilhelm, interview with author, 1990, 5; Spedding. interview with Svec,
1984, 7).

105ilhelm, interview with Kline, 1987, 12; Withelm, interview with the author,
1890, 14; “Wilhelm Recalls the Early Days,” 6. According to Wilhelm, Friley whe had
replaced Hughes as president kept the same rule on inbreeding, so Wilhelm mnst have been
an important asset in the department for Coover to gel the professorship for him, He had
graduate students working under him, had taught all the metaliurgical courses for engineering
students as well as a ceramic engineering course. He was also the only other faculty member
in physical chemistry,

106wilhelm, interview with author, 1890, 4-6; Spedding. interview with Svec, 1984, 7.
8.

1075pedding, interview 5 with Calciano, 1-2: Spedding. interview with Svec, 1984, 15.
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because he was already working with oxides and carbines and Ray Hoxeng for
uranium coatings studies 108 In April. C F Gray finished his Ph.[), under
Wilkelm and joined the small group to work in castings. In June 1942, Wayne
Keller, a former student of Spedding’'s at Comell, joined the project to work
with uraninm metal reduction.’?® Rounding out the eairly group were Amas
Newton from Eastman Kodak, W. H. Sullivan from the New England Zinc
Company in Pennsylvania, and Adolph Veigt of Smith College, all men
originally from a research group that had been using the cyclotron to produce
radioactive materials at the University of Michigan At Ames, they
contributed their expertise as group leaders in the various non-metalim gical
chemical research areas, particularly in studies of plutonium and radiation 10
in early February 1942, Spedding contacted President Charles Friley at
Towa State College for clearance to establish the Ames Project. He had
previously recelved permission from him to spend several weeks in Chicago

in January. In late February, Friley released Spedding from half his duties at

108Fuimer, Appendix C: List of Scientific Personnel of the Ames Project under the
Manhattan District; Wilhalm, interview with aathor, 1990, &-7.

109Fulmer, Appendix C; Wilhelm, interview with author, 1990, 6-7; Spedding,
interview with Svec, 1984, 15; Wilhelm, interview with Kline, 1937, 15,

1107 hese three men, all recent Ph.D.s, were students of Kasmir Fajans, a renown
radiztion chemist at the University of Michigan, whom Spedding was trying to get into the
project, either oh a subcontract at Michigan or at Chicago where he pould set up a group thete.
His students came {o Ames only temporarily while Fajans was in the process of gelting
se.curiliy clearance. Unforhunately, becanse of his Pplish descent, he was never red and
Spedding kept his students, incorporating them as group leaders at Ames, {Adolph Voigt,
interview with author, fuly 1930, Ames, lowa, 3; “Adelph Voigt Looks Back,” Anies
Laboratory Changing Scene December 1981, 5; Correspondence between Kasmir Fajans and Frank
Spedding, May 11, 1942, May 12, 1942, May 1, 1942, May 23, 1942, May 29, 1942, June 24, 1942,
and Angust 10, 1942, Spedding Fapers; Correspondence with Dr, Amos Newton, May 23, 1942,
June 3, 1942, and june 10, 1942, Spedding Papers; Correspondence with Pr. Willlam H.
Sullivan, May 23, 1942, May 26, 1942, and June 3, 1942, Spedding Papersi. Also see Frank H.
Spedding, “Auditing,” Spedding Manuscript, [5].
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Towa State in order to work on the secret project at the Chicago Metalluigical
Laboratory.11l ‘The government gave Friley security clearance in late February
or eatly March so that Spedding could release information on the nature of the
research work at Chicago and Ames. The other top-level administrator
allowed access to classified information was Dean Harold V. Gaskill, dean of
the Industrial Sciences Division, under whose jurisdiction rested all war-time
veseazch projects at Iowa State College.112

The original agreement with Compton guaranteed that any personnel
hired in Ames would work there for three months and move to Chicago when
space was available, Since if took Ionger than anticipated to hire mer, find
space at Chicago, and build the buildings to house the Ames and Chicago
chemical staffs and because the Ames group was progressing well at the end of
the three months, Compton agieed to allow the supporting laboratory to
continue at Ames under contract for six additonal menths.11¥ Spedding also
had difficulty convincing scientific staff to work on the project at Chicago
bacausé many of the chemical scientisis were suspicious of atomic research.

The project, locally called “Compton’s Felly,” did not immediately atiract large

Tigharles E. Friley, “Letter to Arthur Compton on Releasing Spedding for Duties
with the Metallurgical Laboratory,” February 28, 1942, Ames Laboratory Papers,

2prank H. Spedding, interview 6 with Elizabeth Calciano, May 7, 1980, transcript in
possession of Edith Landin, Ames, Iowa, 3. Gaskill's title was Director of Special Research
for Jowa State CDHE‘%E. {H. V. Gaskill, Letter to Major A. V. Peterson Listing all Personnel
who can Sign Forms,” Aunpust 7, 1943, MED Files, Record Group 77, Mational Archives,
Washingtor, DC.}

1135pedding, interview 5 with Calciano, 13; A. H, Compton, “Letter to 5. K. Allison on
Reorganization: of the Metallurgical Chemistry Section.” June 5, 1942, the Amoes Laboratory

Fapers, 1.
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numbers of chemists because they thought research on submarine detection,
radar, and gas research were much more important to the war effort. 114

Metallurgical work conducted at Ames began with thyee 1920-vintage
pieces of metatiurgical equipment: a small induction furnace that needed a
few parts, a photo-micrograph that had been missing a mirror for several years,
and the old Hayes-purchased Helger E-1 quartz spectrograph. Luckily, Ames
had good analytical equipment available. Eventually, the Manhattan Engineet
District replaced the reliable. but old, equipment with government purchased
instrumentation from funding especially allocated for the project. 115

Organizationally, Spedding thought he needed the sclentists in Ames in
order to supplement the Chicago laboratory in case that larger group failed in
its primary tasks. Therefore, he instituted a parallel organization, assigning the
scientists at Ames the same problems as those given to scientists int Chicago,
but from different perspectives. For example, Johns and his group worked on
plutonium chemistry, and Amos Newton and William Sullivan had small
groups backing up the fission products research at Chicago. Harley Wilhelm
and Wayne Keller each headed small groups dealing with metallurgical
problems. James Warf took charge of the group trying to find analytical
methods to detect trace elements in pile materials even though there was also
an analytical group in Chicage.}® According to Spedding, there was liftle

145pedding, interview 5 with Calciano, 14,
1153gpedding, interview 5 with Calciano, 13; Withelm, intetview with author, 1996, 7-
&; Spedding, Withelm, Daane interview, 1867, 1-2,

1185pedding, interview 5 with Calclano, 15, This organizational concept was used
repeatedly throughout the war. Success was so desperately needed that often there was this
parallel efforf. For example, four methods of producing a bomb {three separation techniques
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duplication since, after all, he was in charge of both groups and kept each
informed of the other's work 117

In late 1943, Spedding delivered a repott on the o1ganizational stiuciure
of the Ames Project e acknowledged that the main chemical research group
resided in Chicago. Ames served as the “supplementing pioneer research
group to the main chemical program.”112 The men in group leader positions
even at this date—Spedding, Johns, Withelm, Rundie, Sullivan, Newton. and
Kellet—were all young men, most barely in their thirties; the younger men
and the few women under them were equivalent to graduate students working
on thely doctorates 112

Because of the youth and scientific inexperience of the scientists at
Ames, Spedding indicated that most of the research needed to be completed "as
a result of group discussions and teamwork between the various groups.“12¢
Twice a week, his group leaders and section leaders met ko discuss the previous
week’s work and plan for the next week's tasks. In addition. each group met
once a week with its uwﬁ section chief or group leader, Spedding later

remembered the organization:

with nranittn and the plutonium process) were maintained throughout the war because no one
knew which way was ultimately to be successtul.

1173pedding, interview 5 with Calefano, 19,

1¥8Prank H. Spedding, "Report of the Ames Chemical and Mefallurgical Groups from
February 20. 1942 fo Dee. 22, 1943, the Ames Laboratory Fapers, 1.

118prank H. Spedding, “Report of the Ames Chemical and Metallusgical Groups from
February 20. 1942 to Dec. 23, 1943, the Ames Laboratory Fapers, 1.

120Frank M, Spedding, “Report of the Ames Chemical and Metallurgical Groups from
Febritary 20. 1942 to Dec. 23, 1943, 1-2.
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At these meetings there is a free-for-all discussion and it is very
difficult to state just who has the various ideas as one man
stimulates another. The net result is that most of our
contributions have been the rasult of teamwork and should not
be atiributed to any one group or any one individual 121

This team approach seemed to be the key to the Atnes organization,
Spedding often pointed to its role in pressing the reseaxch forward. He
believed in this approach so much that even the shop personnel gave advice
on how pieces of equipment could be modified or built.?22 In this instance,
Spedding was actually following the lead of the other academics at the national
lavel in charge of the entire project (as will be noted in a later chapter on the
academic organizationy and his own experiences as a member of G. N. Lewis’
acacdemic laboratory at Berkeley, Spedding's methods—the seminars, research
groups, and project-otiented research—may have been novel at Iowa Siate, but
this academic style was already characteristic of research organization
throughout the atomic bomb project.

Many of the administrative problems for Spedding throughout the war
revolved around getting staff, both scientific and support personnel. To obfain
his personnel. Spedding relied or his academic network of contacts. potential
scientists and others who contacted him directly, and even the nﬁﬂtary to
provide him with workers. For example, after Leslie Groves and the

Manhattan District took over the project in late 1942 and early 1943, Spedding

121Frank H. Spedding, "Report of the Ames Chemical and Metallurpical Groups from
February 20, 1942 to Dec. 23, 1943, 2. Alsp, several of the people this author interviewed
indicated they attended and directed these seminars and meetings. See the author's
interviews with Voigt, 1990, 4; Carlson, 1980, 5; and Wilhelm, 1990, 15,

122peank H. Spedding, interview 6 with Elizabeth Calciano, Ames, Towa, dictated
May 7. 1980, franscript in possession of Edith Landin, Ames, lowa, 30
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was allowed to pick out any military men and women who had bachelor’s
degrees in chemisiry, as long as they did not have orders to leave for the wat’s
European front. At one time, he went through military records with Groves’
permission and chose forty chemists from the warfime list—twenty to go to
Chicago and twenty for Ames 123

Spedding aiso recruited juniors and seniors, primarily at Iowa State,
who were chemistiy majors and put them fo work on production lines.
Sometimes these men were drafted, but Spedding often managed to get them
reassigned back at Jowa State or in Chicago.!2¢ Local area people were often
hired on the project at Ames. One of the chief jewelers in Ames at the fime
made small instrumentation; a retired bank president became a store room
clerk and Iater a security guard at Little Ankeny; a gas station owner was head
of security; and a small tool shop along with its owner was moved to the
campus. 1?3

Spedding’s suppoxt staff was meager at the star{ of the war. A business
manager and Iwo seczetaries kept records, made out purchase orders, and
handled whatever non-scientific duties were needed. As the red tape grew
throughout the war, so did the staff. At the end of the war, the Ames Profect
was employing almost one non-scientist suppott person for every scientist.
The laboratory had its own janiteiial staff. There was a large contingent of
security guards hired from the local Ames community that had replaced the

123gpedding, interview 6 with Caleiane, 6; Frank H. Spedding, “Security Fout Up,”
Spedding Manuscript, 1.2,

124gnadding. interview 6 with Calclano, 9-10.
1258pedding, interview 6 with Calclano, 13; Sve, interview with author. April 1992,
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campus police who had handled security before the war. However, the College
still provided some services, particularly in the area of purchasing. Since the
guards and the support staff were not unionized at Iowa State during the war
petiod, they also participated actively in Spedding’s organizational team
concept. Guards often doubied as chauffeurs to pick up visitors who came to
examine the Ames Project facilities and sometimes even turned off the

scientific equipment at night so the scientists did not have to go back fo

campusg 126

The Raw Materials Crisis in 1942

Introduction

Shortly after the organizational skructure was in place, the Ames Project
became involved in both the metallurgical and chemical problems of initiating
a chain reaction. Metallurgically, Ames investigated producing sizable
amounts of uranium as weil as casting it on a large-seale, particularly for the
upcoming Chicago expariment fo demonsirate the feasibility of a chain
reaction Chemically. in the early years, the project was concerned with the
basic chemistry of the relatively unknown uranium, its melting point,
viscosity, and its reaction with other compounds The laboratory also
experimented with protective coatings for uranium, preparation of special
compounds, and reactivity of uranium and itz by-products. After many of
these eatrly problems were solved and a nuclear chain reaction had been

successfully demonstrated, Ames often engaged in consultant studies and

1265hedding, interview 6 with Calctano. 27-28.
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services for other laboratories, producing thorium, cerium, and other rare
elements. Ames discoverted uses of and recast metallic wranium tuxnings from
scrap pieces shipped from around the country. And probably the best known
coniribution of the Ames Project—the establishment of a pilot plant to produce
metallic uranium, using two of its own methods to both reduce and cast the
metal in an old remodeled one-story house near the current-day journalism

building—continued untl industry could take over the process' by late July

194317

Uranium metal
In February 1942, several research objectives confronted the

Metallurgical Laboratory before it could produce a bomb—first. how to find a
way to preduce a chain reaction using the Uspsg isotope of uranium; second,
how to chemically separate plutonium from the uranium isotope in order to
produce an explosive chain reaction; and, finally, how to establish a plant to
move the processes to a laige-scale production of matetials necessary to create a

bomb.128 Spedding’s chemical division was officially responsible for the second

127Biimer, 12-13. See also various monthly and weekly reports produced from the
Ames Project from Febroary 1942 {o December 1945 for technical details of research activitiss.
A samp[ilgcof these inchede: CC-176, July 2, 1942 for a discussion of casting uranium in
graphite; CC-177, Faly 9, 1942 for a report on teduction of oxides with alumdnum and
magnesium as weli as the production of erucibles of differont materials; CC-238, August 15,
1942 when coatings ok uranium were stirdied; CC-298, October 15, 1942 a report that included
stucties of recovery of metal from casting wastes; CT-542, March 27, 1943 for a stndy and
review of metheds in casting of uranium ingots; CC-587, April 19, 1943 when a complele write-
up of uranium hydride studies was included; CT-751, June 24, 1943 a study of the misture in
lime liver materials; CC-1524, March 10, 1944 a report on the rare gases; CT-1734, Angust 10,
1944 a report on the production of cerlum; and CC-23%8, March 17, 1945 a preliminary report on
thorium nitrate extraction from uranyl nitrate, all in the Ames Laboratory Papers. For a
complete listing of research projects, see Fulmer, Appendix I: List of Reports for the Ames

Project.
lz‘BSmyﬂ'l, 89; Compton, Afomic Quest, 86-87.
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objective, but it soon became apparent that chernical concerns were imbedded
in every aspect of the project.

Matetials procurement became one of the most critical concerns of the
Metallurgical Laboratory. Uraniwm in its metallic form o1 in a salf form of
great purity as well as graphite, beryllium, deuerium, and calcitim were crucial
for the chain reaction® Purity of the uranium presented a particularly
difficult problem. Virtually no uranium metal in its most pure form, or even
a pure enough salt or oxide, was available in early 1942, In late 1941, Leo
Szilard, reported to Arthur Compton that three processes existed to make
uranium metal, each producing only gram quantities: the photochemical
process developed at Westinghouse Lamp Division, the wanium-chloride
reduction method discovered by J. |. Rodden who was presently at the National
Bureau of Standards, and the calcium hydride method developed by P. P.
Alexander of Mefal Hydrides at Beverly, Massachusetts.130 Most of these
methods had neither scaled up thelt processes to make enough uranium at a
reasonable cost, nor had they eliminated the impurities that 5o plagued most
early proeduction of uranium.

Harvey C Rentschler, director of the 1esearch laboratory, and Johnt W.
Marden, a deputy researcher, of the lamp division of Westinghouse, located in

13%myth, 91 Hewlett and Anderson, 65.

130 oo Szitard, “Memeprandum for Professor A. H. Complon Summarizing My Contacts
with Firms in Connection with the Supply of Uranium Metal, Graphite, Caleium Metal,
Uranium Owxide, Uranium Carbide andpger}rliium," Report No. R-7 of the Chicage
MWetallurgical Reports, [1941), in Ames Laboratory Papers. For a summary of the technical
characteristics of these early processes, see also J. C Warner, “Early Metheds for Producing
Urandum Metal,” Chapler 6 in Uranium Technology: General Survey, by L E. Verne and J. C,
Wharner, National Nuclear Enetgy Serias, Division VI, vol. 2A (Washington, DC:  Afomic
Energy Commission; Elmsford, %’: Microforms. Internatipnal, 1977, microfilm}, 142-150.
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Bloomfield, New Jersey. as eatly as 1919 had experimented with using metallic
uraninm as a substitute for fungsten in incandescent filaments. In 1927, they
took out a patent on the process.1¥ Knowing that uranium was close to
tungsten on the periodic chart, it seemed natural that it could be used as
filament material. Since its melting point was lower than tungsten though, it
did not prove satisfactory. Nevertheless, the laboratory continued research on
uranium and other rare earths and even produced very small quankties of the
metal for college and university research experiments,132

In 1929. two other researchers at Westinghouse, Frank Driggs and
William Lilliendahl, refined the process to obfain pure uranium metal by an
elactrolysis of the fused salts. Essentially. the electrolytic process invelved
producing a “green salt,” potassiom uranium flucride, which had been
photochemically created on the roof of one of the buildings at Bloomiield,
using sunlight to initiate the photochemical reaction. The resulting product,
KUFs, was mixed with calcium chioride and sodium chleoride and heated.
When the salts melted, the uranium jons that had deposited on 2
molybdenum electrode were removed and crushed into particles. After being

washed in barrels, the uranium was dried in vacuum ovens and pressed into

131“Wastinghouse Lamp Division Marks 50 Years of Progress in Bloomfield,” Press
Release from Westinghouse in Harley A, Wilhelm Papers, Ames Laboratory, Ames, lowa, 4
{hereafter Wilhelen Papers). For an in depth discussion of these three processes, see Harley
A, Withelm, “Development of Uranium Metal Production in America,” Journal of Chemical
Efucation 37 {(February 1960%: 5¢-68. Most of the material the author has used in the
descriptions above and those to follow cornes from the fetters and other wriften material sent
to Wilkelm as he was preparing this article, Although the materiad is also summarized by
Wilhelmn, the author cites the background documents since they are often in more detail than

Wilhelm’'s accousnt.
132 ohn Walsh. “A Manhattan Project Postscript” Sefence 212 (June 19, 1981 1370.
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small pieces called buttons. 1% Up uniil 1541, the process, according to
Lillierdahl, had produced only a few kilograms of pute metal, hardly encugh
for commercial large-scale users. It was for sale in the open market for about
$1.000 a pound .’ In 1541, both the British and U.5. govetnments approached
the company abott the possibility of scaling up the process to produce ton
quantities of the metal.

In December 1941, the Office of Scientific Research and Development
(OSRD) signed a contract with Westinghouse to produce metallic uranium 132
By the Spring of 1942, little metal had been produced, primaiily because of the
lack of sunshine in the New Jersey dimate. Westinghouse nvestigated, with
little success, the possibility of using ultraviolet lamps and even congidered
moving the operation to Arizona whete the sun would shine more often.
Though producing the required quantities of uranium metal remained a
problem for the doration of the contract, the Westinghouse Process never
encountered an impuwrity problem because of the high purity of its raw
materials and because of its excellent analytical procedures to detect Impurities
all along the process. Later, after substiuting uranitm tefrafluoride, UFg,
instead of KUFs, Westinghouse found that this process did not need the sun,
and by November 1942, just a month before the Stagg Field chain reaction
experiment, the company had sent 6,000 pounds of the metal to Chicago ata

133patent No. 1,961,625 issued June 7, 1932; Walsh, 1370; W. C. Lilliendah), “Letter to
Hatley &, Wilhetm on his Article on Uranium,” August 5, 1958, Wilhelm FPapers; Smyth, 92.

1345myth, 93; Compton, Afomic Quest, 91 say the cost of producing uranium by this
method was around $1,000 sPer pound while Lilliendahi in his letter to Withelm on August 5.
1958 quoted the amount at $500. This author finds no evidence to refute the figure given by

Corarpton: and Smyth whose accounts were much closer to the time period.
135 filiendahl to Wilhelm, 2-3.
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cost of approximately $22 a pound 136 Its operations were mostly discontinued
in late 1943, when the Ames Process supplanted all other methods because that
process produced enough metal of the required purity at a much cheaper cost
than others 137

In 1932, Peter P. Alexander, who was later president of Metal Hydrides,
wrote a Ph.DD. thesis on his process to reduce uranium. Assisted by L. W. Davis
and Frederick Archibald, he published information about the process in Melals
and Alloys in 1937, His method first reduced uranium oxide with calcium
hydride. The resulting product was leached with a difuted acid, dried, pressed
into cubes and sintered in a vacuwn. The Naticnal Bureau of Standards first
contracted with Metal Hydzides in 1941 for 7,000 pounds of the Alexander
metal to be delivered to its headguarters. However, the delivery was stopped
mid-stream when analytical analysis showed boron had contaminated the
uranium. The culprit was the calcium used by Metal Hydrides, so the Buteau
decided to establish a caldum distillation unit at Beverly, Massachusetts, whéne
Metal Hydrides was located, a fortuitous coincidence for Alexander’s company
since it was essentially ready for large-scale production of uranium when three
men from the Metallurgical Laboratory came o visit in early 1942,238

On January 14, 1942, Lyman Briggs from the Watbonal Butreau of
Standards, Arthur Compton from the University of Chicago, and Ernest

1363myth, 93; Lilliendahl to Withelm, 3-4.
137Walsh, 1371; Wilhelm, “Development of Uranium Metal,” 67.

138pater P, Alexander, “Letter to Harley A. Wilhelm on Urantem Production,” January
28, 1959, the Wilhelm Papers; Peter P, Alexander, “The Hydride Process—IV,” Reprinted
from Metfals and Alloys (October 1938): [11-5]; Szilard, “Memorandum for Professor A, H.
ton.” 1-2; L. J. Rodden, “Latter to Harley A. Wilhelm on Uranium Production,” January

21, 1959, Wilthelin Papers.
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Lawrence from the University of California personally contacted Alexander at
his company. Shortly thereafter, they signed a conlvact and the company
reorganized to produce large quantities of metals for the Mefallurgical Project.
Because the comnpany had little equipment such as furnaces and also because its
metal was extremely pyrophoric, no appreciable amount of metallic uranium
was available from them until almost November 1942,139

C. J. Rodden at the National Bureau of Standards experimented with
wranium reduction methods involving caleium. He had been working with
the “Jamnes Process,” a methad reported in 1926 in a scientific journal, which
had been developed at the University of New Hampshire while he was there.
It used calcium to reduce uranium oxide and uranium tetrachloride. Late in
August 1942, Rodden independently discovered the same process that the

Ames Project sclentists had developed eatlier that nonth.140

Uranium oxide
Uranjum generally came in the form of a oxide, and it was well known

that a purer oxide would produce, in furn, an end product of greater purity.
Uranium oxide had been difficult to obtain since 1939 when Alexander Sachs
warned President Roosevelt that the German occupation of Belgium might
ruin chances to procure Belgian wranium oxide from the Congo. By the time
Sachs was authorized to approach Belgium by Dr. Brigg’s Uranium Committee,

Germany had invaded Belgium and taken over 500 tons of uranium into its

139Gmyth, 94; Peter P, Aloxander to Harley A. Wilhelm, Augnst 2, 1968, Wilhetm
Fapers.
M0wyilhelm. “Development of Utanium Metal,” 58-63.
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possession, The shipment of ore from the Congo by then had ceased because of
the war hostilities.14?

By January 1942, the guantity of uraninm oxide needed to produce a
chain reaction was no problem. Over 1,200 tons of the oxide were stored in a
port in New York; additional tonnage quantities were available at the Eidorado
Gold Mine in Toronto and at a chemical plant in Celorado. A total of 2,000
tons was actually available, and predictions estimated that only 150 tons of the
oxide would be necessary through 1944, Compton thought he needed only 45
tons for his early experiments in Chicage 142

However, the National Bureau of Standards had earlier ordered several
tons of uranium oxide from Canada for experimental purposes and found that
though quantity was not a problem, purity certainly was. J. J. Hoffman had
earlier discovered an ether extracton method to remove all impurities from
uranyl nizate 143 The Metallurgical Laboratory repeated those experiments
successfully, but found that companies in North America had neither the
necessary equipment nor the desite to purify the wraninm oxide using the
ether exiraction method; ether was known to be very explosive and erratic. 14
When Herbert McCoy and Ferbert Anderson visited the Port Hope Refineries
of the Eldorade Mine in Canada in Aprii 1942, they posed the question of ether
exbraction to them. The company claimed they could exiract the metal but only

H1gzitard “Memorandum for Professor A. H. Compton,” (6],
192k fewwlatt and Anderson, 65.

14351!‘!.}?[11_. a3,

14Compton. Atomic Quest, 92.
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if the proper equipment could be procured for them to scale up their present
laboratory method.143

Compton, at this point, decided he weould contact his old friend Edward
Mallinckredt who ran a chemical plant in 5t. Louis that specialized in the
producion of ether and other chemicals. In May 1942, Compton and Frank
Spedding in his capacity as head of chemistty traveled to St. Louis. Compion
explained the ether extraction project to Mailinckrodf while Spedding worked
out the details with the engineers Henry Farr and John Ruhoff. Within two
hours Mallinckrodt agreed to tackle the job. At best. Compton had ro real idea
how much the process would cost, so he approved a letter of intent from the
OSRD o Mallinckrodt with a promise to negotiate a contract later for the actual
costs. The first quantities were shipped in July 1942, and continued at the 1ate
of 30 tons per month, accomplishing the remarkable feal of producing on a
comumercial scale pure uranium oxide that was atfainable only on a lsboratory
scale mere months before. The actual contract was not signed until the day
that the last of the 60 tons left the Mallindaodt plant, an example of the
flexibility of the govermment policies toward confracting management on the
one hand and the remarkable faith in the project by the company on the other
hand 14 Making pure uraniwm oxide became crucial in several processes

throughout the war, inchuding adding to the pile at Chicago, making wanium

145Herbert Anderson end Herbert McCoy, “Memorandum to A. H. Compton on visit to
Port Hope Refineries of the Eldorado Golgd Mines, Lid,” April 16, 1942, Araes Laboratory

Papers, 4,

1468myth, 93; Compton, Afemic Quest. 93-9% Spedding, interview with Calviano 5, 18;
F. H. Spedding, “Tatent Letter to Lt, Colone! H. E. Metcalf Deseribing the Mallinckrodt
Process,” May 11,1945, 1-2.
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compounds like wranium tetraflucride, and using the material for research

experiments to produce a purer metal.
The Discovery and Development of the Ames Process

The discovery of the Ames Process to develop metallic uranium gave
credence to both the adminiskrative apparatus of the Ames Project ard the
research and development expeftise of the Ames scientists. The laboratory
worked as a team on the many problems that Spedding brought from his
meetings in Chicago. One of the interesting things about uranium at the time
was the incorrect assumption that uranium could be reduced by the same
processes as those used for the elements around it on the periodic chart. Early
in 1942, the Ames Project as well as other laboratories thought that the oxides
of uranium would reduce {o form a sait slag and clean metal Unfortunately,
uranivm did not behave in a predictable way. First, the Ames group
experimented with the oxide derivatives of uranium in order to produce
metallic uranium through a hydrogen reduction, but without fiemendous
success.'47  The oxides presented temperature-melting problems, casting
difficuities, and tended to corrode the normal crucibles made from beryilium,
magnesia, and graphite 148 By June 1942, atiempis to reduce the uranium oxide

with carbon in a hydrogen atmosphere also only partially succeeded.}4? Other

M7E, H. Spedding, “Report on Chemical Project at Ames, March 6-12, 1942, Spedding
Papers; Adriar Dazne, “Research Notebook,” March 31. 1942, Ames Laboratory Papars.

148, 1, Spedding, “Report of the Chemical Work Done at Ames up to April 13, 1942,
Spedding Fapers.
14%Daane, “Research Notebook,” June 2, 1942,
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reduction experiments with aluminum, magneshum, and calcium, resulted in
little success.B? During the eatly weeks of July 1942, the problem of the
crucibles was finally solved when several successftd wranium castings were
made with graphite crucibles, resulting in no uzanium sticking to the
graphite.15 The biggest problem remaining then was the lack of uranium
metal to cast in the new crucibles. No process had been developed to supplant
the processes in existence, methods that were expensive, unpredictable. and
still producing only gram quantities.

The situation was so bad that the idea began to circulate around Chicago
that perhaps some pure metal could be used in the core of the experimental
plle and compounds—oxides, chlorides or fluorides—could be placed on the
perimetey. Coincidentally, in the summer of 1942, someone working on the
calutron electromagnetic separation processes at Berkeley brought some
wranium tetrafluoride (UFy4) to an administrative meeting at Chicago to
discuss the possibilities of using this fluoride or an oxide of uranium on the
outside of the pile core at Chicago. Spedding looked at the two-inch cube that
probably had been produced at Harshaw Chemical Company in Cleveland and
wondered if using a salt that produced no oxygen could produce metaliic

uranium. In the normal reduction experiments oxygen had been the greatest

150Daane, “Research Notebook, *July 2, 1942, July 6, 1942, July 27 1942; Wayne Keller,
*Research Notebook ” July 8, 1942, July 10, 1942, July 12-18, 1942, Ames Laboratory Papers, 46-

48.
151F. H. Spedding, “Report of the Ames Cheinical and Metallurgical Group for the
Wecek of July 2, 1%42,” Ames Laboratory Papers.
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barrier in reducing the uranium to large pieces of pure metal. He took the
block back to Ames in Iate July and gave it to the metallurgical group to test 152

Wayne Keller, one of the men under Wilhelm, took the block and began
the historic experiments to reduce the tetrafluoride with calcium or some
other salt to tranium metal. On August 3, 1942, he recounted the first
reduction attempt in his research notebook:

The fluoride and caleium were ground together in a mortar and
placed in an iron pipe as a crucible. The crucible and charge were
placed with proper packing in a quartz tube and the whole
evacuated. A thermocouple was placed between the quartz tube
and the furnace coil. The furnace was heated by 110 volts at 12

anipe.

The temperature increased from 30°C at 4:00 p m. to 370°C at
4:38 p.m. At that time the pressure rose to about one-half an
atmosphere suddenty, then began to drop again in a few
moments. . .. The temperature was read and was found to have
risen from 370°C to 540°C in four minutes. . . . Al 800°C heating

was discontinued.

When the furnace was almost at room temperature argon was
introduced, the furnace opened, and the crucible removed.

The material in the aucible was found to have fused, and a
lump of quite compact, but low density metallic material was
found in the bottom of the crucible. . .. The large block on the
bottom was sawed in two, and inside was found one large button
of very pure looking metallic uranium. . . . This button weighed
about 20 grams.133

i152p, 1, Spedding, “Intesview with Bartor C. Hacker,” October 21, 1930, Ames, lowa,
transcript in possession of Edith Landin, Ames, Iowa, 10; Hewlett and Anderson, 87-85;
Spedding, mterview with Svec, 1984, 15; Spedding to Metcalf, May 11, 1945, 2.

153Wayne Keller,  Research Notebook," August 3, 1942, 58-60. On subsequent days

more experiments were run aiming at a greater yield and more compact single ingot. By
August 7, with several adjustments, an ingot of 82 grams was discoverad on the bottom of the
crucible, the largest single ingot to date. (Keller, “Kesearch Notebook,” August 7, 1942, 69
See also A.H. Compton, “Metallurgical Project Report for the Month ending August 15, 1942,
Report No. CC-238, in Ames Laboratory Fapers, 5-8, Spedding reviewed the work also in a
report cailed “Metal Production,” Metallurgical Taboratory Report No. R-414, November 25,
1842 in Ames Laboratory Papers. For a review of the experiments see Wilheln, Keller,
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From the initial success, it was a simple matter to run a series of
experiments to refine the process and produce even larger ingots of pure
uranium. Cther compounds in combination with uranium tetzafluoride were
ktied ir the reduction method, indluding soditn and uranium chloride, but
the process for yeduction with calcium improved so much that by the end of
August, most of the attention turned to producing a large cast of uranium
metal 154 In September 1942, large quantities of the uranium-calcium charge
were prepared in crucibles that were made of 4-inch black steel pipes 15-18
inches long, capped on one end and welded with a solid sheet on the other
end. A spark plug for igniion was also welded on the bottom or placed
internally. Lime was generally used as a liner to prevent the charge coming in
contact with the steel sides 15

Sevetal experiments with these new crucibles, or bombs as they became
known, continued using up to 2,000 grams of the uranium tetrafluoride. After
several modifications, a few larga ingots weighing over 1,500 grams (3-4
pounds) were produced, On September 21, 1942, several more reduction
experiments were tried, with close to 3,000 grams of uranium tetrafluoride and

Butler, “Production of Uranium Metal by the Reduction of Uranium Tetrafluoride by Metallic
Caleium,” Report for August 5, 1942, in Report CC-238, “Report of the Metallurgical Projet for
the Month Ending August 15, 1942,” in the Ames Laboratory Papers, 1-8. According to Harry
A, Svec (interview, April 1992), Richard Thompson, a former undergraduate, actuatly
conductad the Arst experiment under Keoller's divection.

154K eller, *Research Notebook,” entries for the rest of August, 91-103,

155K eller, “Research Notebook,” September 2, 1942, 106. See also "Comparison of
Refractories as Bomb Lining Materials in Production,” and F. H, Spedding, “Summary of Woerk
at Ames,” March 10-April 10, 1944, the Ames Laboratory Papers, 8-9 for a description of the
different materials used for liners,
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calcium in each experiment. From these experiments, several ingots were cast
and recast by C F Gray, producing a final billet of pure metallic uranium
weighing approximately 4,980 grams {eleven pounds).156

On September 24, 1942, Harley Wilhelm took the 5-inch by 2-inch 11«
pound ingpt from the casting furnace, placed it carefully in a traveling bag
some students had given him from his ceaching stint in Helena, Montana, and
caught the night train that traveled to Chicago from the Ames Depot.157
Getting off the train in Chicago, Wilhelm had to catch the "L to the
University of Chicago campus. In transit, the handle of his case broke, se by
the lime he reached Spedding’s office in Eckhart Fall. he was carrying the
precious cargo in its case under his aym. Spedding and Wilhelm took the billet
to Compton who had never seen one piece of uranium this big before. His
immediate reaction was, “I bet there's a pipe thole] inside” Wilhelm took the
ingot to the basement of the biology building and instructed a shop man to cut
it open. After a small fire in the euiting process, a cropping from the ingot
finally appeared; there was no pipe.1®® Spedding evidently took a cropping to
an administrative meeting soon thereafter. R. L. Doan the laboratory director

later recalled that momentous day:

136K eller, “Research Notebook# various September entries, inchuding 9/21/42, 107-137.
A. H Compton, “Metallurgical Project Repert for Month Ending Qetober 15, 1242, Report No.
CC-298, Ames Laboratory Papers. This latter report gives a summary of the metallurgical
work for August and Seplember 1942,

157 arley Wilhelm, “Interview with Laura Kline, Iowa State Archivist” November
14, 1988, Incomplete transeript in Parks Library, Ames, lowa, 1. Harley Wilhelm, “Telephone
Conversation with author,” Tuly 1289, Ames, lowa; Wilhelm, interview with author, 1990, 12,

158withetm, telephone conversation with author, 198%; Wilhelm, interview with
Kline, 1968, 2. Wilhelm, Interview with author 1990, 12.
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I don’t believe anyone took the work there [at Ames] very seriously
until Spedding came to a technical council meeting cne fine
autumn day and smugly laid an “egg,”—an almost parfect cylinder
of uranizm metal, on the table for inspection. Even then, while
admiring the accomplishment, everyone I am sure felt that it would
be futile to look to a couple of cellege professors for the production

of any significant quantity of metal,?5?

The Building of a Pilot Plant

But futile it was not. Within a week, R. L, Doan, the Metaliurgical
Laboratery director, had arrived on the lowa State campus to write an QSRD
confract for the Ames Project to produce 100 pounds of uranium per day, using
its simple and cheap process 10 The intention was that fowa State would
demonstrate the process to companies Hke DuPont, Electromet, and Mallinckrodt
but continue fo make uranium until the companies could integrate the processes
into their own plants.16! The Ames Project at this point became two
complementary projects—one aimed at conducting chemistry studies on
uranium angd plutenium and the other incorporating the Ames Process to
produce uraniim in a pilot plant

Maost of the research and chemical studies to date had occurred in the
Chemistry Building, but with the need to add a full-scale pilot plant more space
was needed for furnaces and other machinery as well as for the increased staff to

scale up the uranium-producing process. Wilhelm and Spedding started a

159%, L. Doan, “Letter to Hazley A, Wilhelm about Recollections for Paper on Uranium
Production.” August 21, 1958, in Wilhelm Fapers, 2.

160poan . 2.
1618pedding, interview with Barton C. Hacker, 11.



72

search for an adequate site o1 building. On the east side of Ames, there was an
okl gas generation plant made of brick. Though sturdy, that building would
take too much work to renovate, so it was discarded as a practical possibility for
the plant. After a lengthy search, Wilhelm and Spedding discovered an
appropriate building on campus, a smali World War 1 temporary wooden
house behind the Dairy Industiies building, near the power plant on the
southeastern edge of campus. It had been used years before as a women's
gymnasium. In 1942, it was used primarily for storage; there was evidently a
popcornt laboratory in one part of the building, and in a kind of garage the
psychology department had stored some frucks with educational,
demonstration equipment.162 The College gave the building to the project. and
immediately the chemists had the dirt floor in the garage area replaced with
concrete so that casting could take place in this area. The chemists set up the
reduction laboratory in the original part of the building whete the popcorn lab
had begen located. The building shortly began to expand in a most curious
pattern. The porch was used for the especially dirty work, the least secret of the
process. However, when it became too cold to work on the porch, a canvas
wotlld be added followed by a crude set of walls and finally 2 new roof. A new
porch appeared and the process repeated ifself. The odd expansion of the

house took place as soon as more space became necessary to expand operations

1620riginally called the Home Economics Annex, the building was built west of the
Horne Ecpnomics Budlding in 1920, In 1926, when the new Home Economics Building was
constructed, it was physically moved to a new site south of the Press Bullding where it served
as the girls’ gyranasium, called the Field House. In 1921, it was no longer needed because the
new Women’s Gymnasium was constructed. It was being used as a storage facility when
Spedding and Wilhelm discovered {t. H. Summertfield Day, The Iowq Sfafe University Canipus
and Its Buildings 1859-1573 (Ames, IA: ITowa State University, 1986}, 254,
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and continued much to the chagrin of the local university architect who had
been trying fo get this old bullding torn down for several yeais prior to its
cccupancy by the Ames Project people.162

After the building became available, a machine shop at the production
site became the second necessity. Withelm heard of a small machine shop,
owned and managed by Bill Maitland. for sale in Ames west of Grard Avenue
near the railroad. Maitland made garden icols normally, but he could no
longer obtain the metal he needed because of war-time restriciions onr material
priorities. Wilhelm examined the shop contents and discovered that Maitland
would sell all his tools and equipment for $8.000. After consulting with
Spedding, both men contacted Maitland and bought the entire shop, moving
the equipment along with Bill Maitland to the campus production building,
officially called the Physical Chemistry Annex, later nicknamed by the loca
workmen as ‘Liftle Ankeny,” after a war munitions plant in Ankeny, Iowa 16

Production equipment, unlike lathes, motors, and small tools from
Maitland, was much harder to procure. For example, reduction furnaces were
especially hard to obtain. The small reduction furnace in the Chemistry

Department used to produce most of the metal earlier was not big enough for a

163Withelm, interview with Kline 1988, 4.; Spedding, Wilhelm, and Daane,
interview, May 1967, 10; Spedding, interview with Barton C. Hacker, 1980, 12, For
photographs of the building and a floor plan of the operation see Appendix B, Figures 1-2.

164pilhetn, interview with Kline, 1988, 5. It is not known how the building received
its name, but it was quite apt as a name for the projoct {Esther Polito to Bert Merrill, Letter
on the Name Little Ankeny, September 21, 1945 in the Ames Laboratory Papers). Adrian
Daane, one of the scientists in the project thought that it was named by some of the local
townspeople who worked on the project and the name just shuck. These people knew of the
munitions factory in Ankeny and just named it after that factory since the work on the Ameg
Project was somewhat dangerous, particuiarly with the number of explosions occurring on a
rontine basis (Daane, telephong interview with author. March 18, 1992},
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large-scale production plant. Luckily for the Ames opetation, the Metallurgical
Laboratory had ordered two 40,000 watt reduction furnaces for what they called
“Site B, but when the Ames pilot plant needed to be established as a
production facility, those furnaces were diverted to Ames. Mixets and grinders
for processing metals ke caldum and later magnesium and vacuum casting
apparatus were also purchased fiem various producers using conkract money
from the Manhattan Engineer District, an Army Corps of Engineers operation,
which took over this part of the Ames Project in late 1942 165

The Chicago Pile-1 {CP-1)—December 2, 1942

While these arrangements were still being worked out in the fall of 1942,
the Ames group continued to reduce metal in the Chemistry Building,
beginning a uranium shipping program to Chicago. The University of Chicégn
received two tons of the metal from Ames for the Stagg Field experiment that
occurred on December 2, 1942, Westinghouse and Metal Hydrides also each
shipped two tons to Chicago.

Most of the research and production work that Iowa State undeztock to
this point suppoited the aritical chain reaction or pile experiment at the
University of Chicago. Spedding, in his capacity as head of the chemistry
section, was present as one of the few invited guests to witness the historic
event. Enrico Fermi, a physicist at Chicago, designed the experiment

originaily, making all the necessary calculations including everything from

165w ithelm, interview with Kiine, 1988, 7; Wilhelm, telephone conversation with
author,. 1980,



75

how much uranium and graphite was needed to how long it would take to
initiate and sustzin the reaction. The event took place under the West Stands
of Stagg Field in a room in the squash court. Arthur Compton had chosen the
University of Chicagoe site in November withoui any ptior notification of the
university president Robert Hutchins or without prior governmental
approvals from Vannevar Bush or James Conant. He had conduded that the
site under construction outside Chicago in the Argonne Woods could not be
ready in time because of delays caused by construction strikes. After a lengthy
discussion session, the governmental leaders finally acceded to his wishes
because the project was under so many deadlines to push ahead and
everything depended upon the feasibility of a chain reaction.16%

Construction on the pile began in Movember 1942, Construcied in a
thirty by sixty foot room. the laige stack or pile of black graphite bricks and

wooden timbers dominated the room.267 Over the top of the stack was a

166 Actually, it was later revealed by Compton himself and Hewlet and Anderson as
well ag other anthors that Complon was so concerned about the continuance of the bomb and
plutoninm projects at Chicago that he wanted to impress a governimental review team, the
Lewiz Commitiee, that just happened o be In Chicagp in early December investigating the
processes used to obiein a bomb. There was s4ll no decision as to which of the three methods
for separation of uranium—electromagnetic, centrifuge, ar gaseous diffusion—or the one
method for separation of plutenium from irradiated vranfum wouid win cut in the four-way
race for a weapon. Since Compton counted on plutenium, this chain reaction experiment was
crucial. But the expetiment did not take place until the team was on its way back across the
country. Asimportant as the event was as a technological accomplishment, the Lewis teain
had zlready made its recormmendations in draft form that gasecus diffusion would have the
best possible chance of success. However, they recommended to conlinue to support Lawrence's
work in electromagnetic separation and to support pile production. The experiment was
another anticlimax in the policy-making arena, but it did help confirm the commitiee’s
recornmendations, just like Corapton’s third review report a Iittle more than one year earlicr,
Additonally, on December 1, 1942, Groves issued the command to DuPont to build production
plants using both plutonium and uranium {Compton, Afomic Quest, 139-145; Hewlelt and
Anderson, 100-115; Groves, 53-434; Conant, My Several Lives, 289; Wyden, 51-52; Smyth, 90;
Hewlett and Anderson, 112-113; Gosling, 15-16).

167Corbin Allardice and Edward R. Trapnell “The First Pile,” 1961 reprint of AEC
Report TID-292, March 1935, locaied in Spedding Papers, 2. This booklet was eriginally
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balloon cloth bag constiucted by Goodyear. The bag had one side open
exposing a circular layer of graphite bricks with machined hoeles to insert
cadmium /wooden strips for absorbing neutrons. Uranium was placed in the
middie holes and uranium oxide in the holes on the outside of the pile. The
pile contained over 400 tons of graphite {over 40,000 bricks), 6 tons of uranium
and 58 tons of uranium oxide {over 22,000 slugs} and cost approximately $1
million to construct. Each layer was braced with 2 wooden frame. One hand-
controlled rod was used to stop the reaction if needed. A set of motor-driven
rods was controlled from the balcony and one emergency rod ran through the
middfe of the pile. a rod attached with a rope and heavy weight for the
unthinkable emergency. The pile was completely uncooled, unshielded, and
constructed primarily by physics undergraduate students from the University
of Chicago68

Enrico Fermi concluded from the constant tesis he had been conducting
throughoui the fall that the pile reached its critical size on the afternoon of
December 1. On Wednesday morning, December 2, 1942, those invited, on this

cold wintry day, gathered on a balcony to watch the experiment (see the

written in 1946 and reproduced several times as the definitive histery of the Chicago
experiment. Most of fhe material in the booklet had been prepared gr a press release to be
issued from the War Department on the fourth anniversary of the Chicago experiment to be
released Sunday December 1, 1946 (Record Mo, 95 from the MED History, Book 1. Vol. IV,
Chapter 8, Press Releases), :

168 Altardice and Trapnell, 9. Hewlett and Anderson, 112-113. H. L., Anderson, “The
First Chain Reaction,” in The Nuclear Chain Reaction—Forfy Years Laker, ed. by Robett Sachs, A
Symposinm at the University of Chicago, Chicago, Ilingis, 1984 (Chirago: University of
Chicago Press, 1984), 32-23. Rhodes, 430-436. George W, Tressel, CP-1 25th Anuiversary Film,
Transcript of a flm produced by the Argonne National Laboratory, August 10, 1867, Ames

Laboratory Papers, 13-14.
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photographic interpretation of the day of the experiment in Appendix B).
Frank Spedding was on the baicony with men like Arthur Compton, Crawford
Greenewalt from DuPont, BEugene Wigner from the theorefical section of the
Metallurgical Eaboratory, pethaps twenty more men, and one woman.

Spedding remembered the day:

Sitting on & stool . . . watching the galvanometer was Fermi, and
he had a slide rule in his hand. ... What we saw was & beam of
light hitting a small mirror and reflecting on a scale on the
wall. ... When they pulled the conirol rod, this beam went up
little ways and then went back as it was dying out 168

The room was tense and quiet as the preliminary festing and calculating
continued all morning. Then as his custom, Permi called for a Iunch break af
about 11:3G a.m. After lunch. Fermi began the experiment itself. Fe called for
a cadmium sirip to be pulled a certain distance, usually one foot at 2 time.

Herbert Anderson, of the Metalturgical Laboratory and one of the observers,

iater recalled:

The rod was pulled out a specific amount and you could hear the
counters dicking away—clickety-clack, clickety-click. They went
fagter and faster and then at a certain point there was silence. The
rate had become too great for the counters to follow. . . . Attention
turned to the chart recorder. It was silent but could record much
higher levels of intensity. You watched a pen moving across the
scale as the chart advanced. . .

The intensity kept sising and soon the pen was off-scale. So
the scale was changed. . .. It was understandable that some of the
ondockers might become a little nervous. They didn’t hear
anything, they didn't feel anything, but they knew that a
dangerous activity was mounting rapidly. Everyone's eyes were
ont Fermi. It was up to him to call a halt, But he was very
confident and very calm. He wanted the intensity to rise high

189Frank H. Spedding, “Interview with George Tressel.” July 12, 1967, Ames, lowa,
kanscript in Ames Laboratory Papers, 18-19.
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enough to remowve all possible doubt that the pile was critical. He
kept it going untl it seemed too much to bear. “Zip in,” he called,
and Zinn released his rope. The contrel rod he held went in with

a bang and the intensity dropped abruptly to comfortable levels,
Everyone sighed with relief Then there was a small cheer.170

Spedding reinforced some of the above feelings in his memories of the
moment. Quiet, intensity, tension, relief were all wotds in the vocabulary of
those who were there. Leona Libby Marshall, another cbserver of the occasion,

and the only woman in atiendance, summed up the mood as the famous bottle

of Chianti was passed around afterward:

There was absolute dead silence. Nobody said anything., Then
somewhat later, after the conirol rods were all put to bed and the
charts were pulled out and clipped off and so on, Engene Wigner
showed up with the famous flask of Chianti . . . and he poured

into 2 paper cup and everyone drank it very quietly. There was no
toast . .. nothing . .. noremarks. .. very dramatic. The most

effective kind of drama at that point 172

This experiment had just demonsirated the harnessing of an awesome
power, though most of the people there were thinking of the immediate days
ahead—how to take this power and win a war. However, Leo Szilard, one of
the men who had criginally pushed the United States into this research effort,
later remembered the doubis he had about the day:

There was a crowd there and then Fermi and I stayed there alone.
I shook hands with Fermi and I said I thought this day would go
down as a black day in the history of mankind, 172

1704, 1. Anderson, in Allardice and Trapnell, 35-36.
1?1 Tressel, “CF-1 25tk Anniversary,” 18.
1728zitard and Weatt, 146.
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After the success of the experiment, more uranitm was needed to create
a working pile. The new site for the larger pile would be the Clinton Engincer
Works in a small little community nestled in the hills of Eastern Tennessee.
The Chicago Metallurgical Laboratory thought it would be in charge of this site,
- but they had to eventually turn over their expertise to an industrial concern
that would run the actual pile—DuPont. The small Ames production group.
which was in the process of moving o its new production facility, would
produce over ninety per cent of the uranium that went into that first reactor at

the Clinton Engingar Works 173
The Production Project at the Ames Labozatory 194345

During the months of November atwd December, the Ames metal
manufachuring unit began to set up in its new building, the Physical Chemistry
Annex.17  The supparting chemical and metallurgical research continued, but
because of the aitical need for the production of metallic uraniuﬁ, Spedding
quit as head of the Chemistry Division in early 1943 and devoted his full efforts

to work in Ames, especially since there were 1eally two prajects on campus to

overses.

Uraninm production
By January 1943, several changes had occurred in the production area.

Most of the equipment like cutters and mills that had been ordered were in

173Frank H. Spedding, interview 8 with Elizabeth Calcians, transcript in possession of
Edith Landia, Ames, lowa, nd., 13.

174Frank H. Spedding, “Report for the Month Ending December 15, 1942 Ames Metal
Manuvfacturing Department,” Ames I aboratory Papers, 1.
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place Also new experiments using magnesium as a reductant rather than
calcium proved successful, lowering the production costs considerably. By
early January, wranium tetrafluoride came to Ames from three sources—
Mallinckredt, DuPont, and Harshaw. Production in general was stepped up,
rising from an average of 3,600 pounds a week during the early part of january
to about 5,600 pounds during the last week of the month, Theie was a
temporary reduction in early February because of the lack of tetrafluoride, but
overall production levels using magnesium had 1isen from about 100 pounds
a day In December to an average of 550 pounds in the middie of January with a
high of 971 pounds on January 24175

Reduction of uranium tetrafluoride with magnesium became the choice
of the project by Marxch since by then this more complicated method had been
successfully demonstiated. Magnesium was more ativactive because it was
readily available, purer than calcium, could be used in smaller quantities than
calcium, and was much cheaper to obtain. It did present some more difficulf
problems than calcium reduction though, which is why it was not used in
earlier production runs. Magnesium needed a booster to initiate the reaction
with uranium tetrafluoride, uniike calcium which could fuse with uranium
tetrafluoride without additional ingredients. Additional heal or prehieating
also had to be employed, which led o investigating new types of bomb liner
materials. Casting presented problems, but most were solved by replacing the

175Wayne Keller, “Production of Crude Uranism, Period Ending Fobruary 15, 1943, the
Ames Laboratory Papers, 12.
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old diip casting method with a ciucible and valve apparatus for powring the
metal 176

By March 1943, the essential methods that industrial contpanies could
use were in place in the new production facility at the Annex. The steps in the
process were essentially the same as those earliet with a few modifications for
the ma@esium.. The aranium tetraflucride, also called green salt because of
its color, came in barrels from either Mallinckrodt, DuPont, or Harshaw and
needed to be ground into smaller pieces. A metals preparation crew which
worked only in the daytime handled that job. They alse took samples for
analysis by scientisis to make sure the quality was that required by project
leaders. They also ground or chopped the magnesium metal as it azrived. The
refractory or liner that was used to line the retort or bomb to prevent it from
coming into contact with the steel vessel came from various sources. At first, a
very hardened lime called “dead burnt” lime was used, but late in 1943
Electromet produced an electricaily-fused dolomitic oxide which became the
standard refractory material. It was pre-ground and needed no further

preparation. The reduction materials then moved to the reduction crew where

176Futmer, 10-11. Wilhelm, ~A History of Dranium Metal Production in America," 43-
44, See also C F Gray, “Eardy Methods for Casting Uranium at [owa State Collepe,” Report
CT-2958, Ames Laboratory Papers for a discussion of casting methods. Alsp see “Report of W.
H. Keller on Uranium Metal Production” in Report CC-298, Report of the Melallurgical Project
for the Month Ending Cctober 15, 1942, the Ames Laboratory Papers, 2-4 for some preliminary
resulls with magnesiur; “Experimental Production of Crude Metal,” Report C7-393, Report of
the Me»ta]lurgica%n;mjact for the Month Ending December 15, 1942, the Ames Laboratory
Papers, 38-39. In Report CT-686, May 22, 1943, the magnesiutn miethod of metal production is
described further (Informaticn from “Absivacts of Reports from the Ames Project, April 1942 to
MNovember 1944, from the National Archives Great Lakes Rogional Center Records on the

Metallurgical Laboratory, Chicago, Illinois).
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the apparatus for reduction was put together with the charge and refractory
materials 177

Reduction of uranium tetrafluoride required a steel pipe, usually &
inches by 36 inches long {sometimes the pipes could measure 10-inches by 3.5
feet in order to produce a 125-pound ingot), Production workers then welded a
botiom to this pipe to.create a bomb or reducton retort. The refractory liner
consisted of approximately one-half inches of lime or dolomitic oxide, which
was a granulated substance placed between a form, or mandrel, that was one-
half inch smaller in diameter than the vessel. The vessel and mandrel were
placed on a preumatic table and jolted to join the refractory to the sides. After
the jolting or shaking process, a worker removed the mandrel and carefully
placed a measured charge of uranium tetrafluoride and magnesium in the
bomb. He placed motea refractory liner material on top of the charge, and closed
the top of the container by bolting a flange on the cutside. A hoist and transfer
system raised the pipe bomb and placed it in a heat soaking pit for preheating
to the point where ignition would lake place. Later. a gas furnace replaced the

177David Peterson, *Interview with the author.” July 10, 1990, Transetipt in the
possessior of the author, 4, Peterson was an assistant foreman at the Physical Chemistry
Annex from fate December 1942 till the end of the production part of the project, The author
asked him fo describe the entire process from beginning to end and 50 much of the above and
following material is atiributed o him. Several other sources give portions of the process
including Wilbelm, “A History of Uranium Metal Froduetion in America,” Hewlett and
Anderson, 293-294, and several of the interviews various prople conducted with Frank H.
Spedding. For a piciorial view of the Ames Process sce the photographs in Appendix 8. For
mote techadeal in ation on the process, see Warner, “Early Methods,” 152-161; J. &
Warner, “Methods for Production of Uranium Metal,” Chapter 7 in Uraniusz Technologye
Genersl Survey, by L E. Verne and . C. Warner, National Nudear Energy Series, Division VI
vol. 2A (Washington, DO Atomiic Energy Commission; Elmsford, NY: Microforms,
International, 1977, microfilm), 164-174; ]. C. Warner, “Large-Scale Melting and Casting of
Uranium Metal, Chapter 8 in Urardwm Technology: General Survey, by I E. Verme and J. C.
Warner, National Nuclear Energy Serles, Divislon VII, vol. 2A {Washington, DC:  Atomic
Energy Commission; Elinsford, NY: Microforms, International, 1977, microfilm}, 175-186 as
well as several research reporls produced by the Ames Project principals.
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heat soaking pit. and the charge and bomb heated at about 650°C for 40-60
minutes, After a period of time, the reaction mixime inside spontaneously
reacted and ignited. The intetnal temperature would reach 1,6006°C to 2,000°C
and since steel melted at 1,500°C, it was critical that the refractory liner did not
allow the heated charge to come into contact with the metal. A rod that was
placed in one of the holes of the flange with a microphone attached to a
speaker system detected the actual firing or ignition. A rumbling noise
resulted when the reaction ignited and alerted the furmace worker. As soon as
it fired, he pulled out the vessel and placed it in a spray chamber fo cool the
retort or bomb. If a successful reaction occurred, the wranium tetrafluoride
reduced to wanivm metal and a slag of magnesium fluoride, splitting inte two
layers with the slag on top and the metal on the bottom. As the vessel cooled,
both layers hardensd. When completely cooled. a wotkes opened the bomb,
turned it upside down, and hammered until the slag and metal separated. He
placed the slag and used lner in drums for recovery and the 42-pound {a

typical size} cleaned biscuit was stamped and sent to casting 178

In the casting process, a vacuum induction furnace heated the biscuit to
produce fuel elements. Casting produced 2 diffetent shape from the biscuit and
further removed impurities from the reduced uranium metal. A graphite
crucible machined from an elecirode held the metal. The crucible had a2 hole
in it that could be closed with a stopper which held the metal until the liquid
needed to be poured info a collector bowl. At the peint that the stopper was

178pPeterson, interview with the author, 1950, 4-5. Wilhelm, “A History of Uranium
Metal Production in America,” 44; W. H. Keller, “Preduction of Crude Uranium, Period Ending

February 15, 1943, Ames Laboratory Papers, 1-9.
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dislodged by a short graphite rod, the molten metal poured into the graphite
mold to harden, resulting most often in a 1.5 inch to 5-inch diameter rod, 20-30
inches long. An egg or cropping was cut from one end of the rod for further
analysis; the rod was stamped with a number; and it was placed in a small
wooden box.17?

These boxes, made of three-fourth-inch wood, with the ingot most often
weighed 100 pounds or more depending on the size of the rod. The boxes were
banded, nailed, and small cleats were placed beneath each box so a man's hands
could slip under to pick them up. They were usually shipped to Chicago where
they were transferred en to Hanford o1 other sites like Clinton,189

By July 1, 1943, Jowa Sfate College was producing 130,000 pounds of
uranivm per month, a peak in the program. When industrial plants began to
take over the process in late summer, Ames gradually cut its outpuf of virgin
metal 1 Electromet began its reduction and casting operations in July 1943,
and Mallinckrodt followed suit only a few days later. DuPont was the third
company to take over the commercial production of uranium. Westinghouse,
which had beenr producing metal by its electrolytic process, also scaled down
and closed its operations in the fall of 1943 when the three other companies

took over the Ames Process. 182

179Peterson, interview with author, 1990, &.; Withelm, “A History of Uranium Metal
Production in America,” 44, Several teports for carly 1943 also review the casting processes
for working with metal production. See for example: C F Gray to F, H. Spedding, “Report on
Casting Contributions from February 42 to December 1945, Ames Laboratory FPapers.

18Paterson, interview with author. 1950, 7.
18TstiThelm, “A History of Uranium Metal Production in America,” 46; Fulmer, 11-12.
182%filhelm, A History of Uranium Metal Production in Ametica ' 46.
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After the virgin metal program diminished in 1943, Ames started
manium recovery from scrap metal turnings from Ames and other places.
Ames constructed a brick one-story building in 1944, called the Fhysical
Chemistty Annex 2, for running this simple recovery process.’® Turnings,
first dumped into barrels, were pulled apart and examined by hand for
uranium. Passing over a magnetic separator to remove iron and other
metallic impurities, the turnings proceeded fo a cutter where they were in turn
cut, washed, rinsed, dried, sorted and passed again over a magnetic separator.
They were pressed into briquettes about 1-inch by 4.25 inches in diameter and
sent 10 the casting yoom to be melted info 1'egular.sized ingots. Ames
recovered and shipped over 600,000 pounds of scrap uranium using this
process. In December 1945, the method was taken over by Metal Hydrides in
Massachusetts and by a recovery plant that had been recently constructed at the
Hanford Reactor in Washington. 8¢

Towa State College discontinued most uranium operations on August 5,
1945, coincdiding w1th the end of the war. In the Jater phases of the war though,
the Jowa State group was already more actively involved in metal recovery
and research investigations with castings and rod development than with the

actual production of virgin metal. Iowa State produced over one thousand

1837his building was constructed by contract from the federal government in 1943 and
completed in 1944. It was a U-shaped bui dinﬁ:unstmcted near the ‘Enwr.-:r plant and generally
referred to as Chemistry Annex #2, In 1953, the College purchased the building from the
Atomic Energy Commission. It became known as the Flumbing Shop and hotised Jowa State’s
Credit Union until that organization erected a new building. The Plumbing Shop was forn
dewn in 1972, Day, 1980, 384: Minufes of the Board of Education, March 23, 1944, 298,

184 Fulmer, 13-14. For treatment of this fopic in more detail, see Warner, “1 arge-Scale
Casting ¥ 183-186.
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tons of uranium from 1942 o 1945, keeping the pilot plant in operation
twenty-four hours a day, seven days a week during the peak months. The
Blectromet and DuPont metal production facilities were terminated at the end
of the war also, leaving only Mallinckrodt producing virgin metal and Metal

Hydrides overseeing the turnings recovery progiam,18

Thorium production
The largest quantity of metal produced at Ames after wranium

production declinred was thorium. Theorium had been considetred an alternate
to plutonium in an earlier experiment in 1942, when Glenn Seaborg
successfully bombarded its nucleus. Thorium decayed to Upsg, a highly
fissionable isotope of waniurn, Buk it was not pursued In earnest at that time
because the scientists would have to modify the teactors at Hanford to handie
the separation. By 1944 though, the Chicago people belleved that starting a pile
with uranium and adding only more thorium as a blanket would keep a chain
reaction sustained. That made thorium a most important metal for the rest of
the war yea1s.166 |

Iowa State had started to work on thorium production as early as 1943,
trying to reduce it using the uranium process. However, those early attempis
at reduction were unsuccessful, primarily because of the high melting point of

thorium.?¥7 Finally in 1944, the scienfists found that if they used zinc chloride

185Wilhelm, “A History of Uranium Metal Production in Ametica,” 48,

186Hewlett and Anderson, 206-257.

1875ee, for example, the weekly reports of Norman Carlson for July 5-12, July 18, fuly
24, July 31, Augast 7, ancf Angust 14 for results of his work on trying to preduce pure thorium
frorn thorium tetrafluoride and thorium oxide without much suecess. The high melting point
created a problem: with each of his experiments. See also Spodding. Wilhelm, Daane
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as a booster they could get a zine thorium alloy When the alloy was heated,
zine was driven off and thorium remained. The success of this reduction
process depended in part upon the vastly-improved high-vacuum process
recently instituted by scientists on the project.18%  The metal was cast info up to
150 pound ingots with beryllia crucibles. By December 1946, Ames had
produced and shipped over 4,500 pounds of thorium meial to various sites.
Before the war, the price had been about $3 per gram. By 1946. Ames had made

a purer metal and reduced the cost to about 5¢ a pound. 18

interview, 1967, 22-23. Other reports Explﬂll'lh'l%.'ﬂ'le extraction process include research
reporis by Ward Lyon (Report No. CT-891, Technelogical Research—Metallography Part II of
Report For the Month Ending August 23, 1943} who worked with Carlson and a review of
thortam successes and failures in “Thorium Studies,” Report No. CT-1985, Technplogical
Research--Metallopraphy Report For the Period October 10-November 10, 1944, 3-15.

188pylmer, 17; Sver, “Interview with the author.” 7. Svec was hired and placed in
the Physical Chemistry Annex because of his undergradnate experience with high vacuum and
gas flow technologies. He improved the vacuumn systems so that thorium could be produced
meore easily. For more technical studies on thorium reduction and productien see H. A.
Wilhelm, A, 5, Newton, A, H. Daane, and C. Neher, “Thorium Metallurgy,” Chapter 8 in
Production and Separation of 11233: Surpey, edited by Glen T. Seaborg and Leonard Katz,
National Nuclear Energy Series, Division IV, vol. 17A (Washington, DC: Atomic Enerpy
Commission; Elmsford, NY: Microforms, International, 1977, microfiln}, 186-218; E. H.
Spedding, et al., “Production of Thorium Metal by Metallothermnic Reductien of Thorium
Fluoride,” Paper 8.4 in Production and Separation of U23; Collected Papers. edited by Glen 1.
Seaborg and Leonard Katz, Nuclear Energy Series, Division IV, vol, 178 {(Washington, DC:
Atornie En Commission; Elmsford, NY: Microforms, International, 1977, microfilm), 428-
445; W, H. er, Ward L. Lyon, Harry ]. Svec, and Richard Thompson, “Casting of Thorium
Metal and Some Properties of the Cast Metal,” Paper 8.5 in Production and Separation of U1Z33;
Collected Papers, edited by Glen T. Seaborg and Leonard Katz, Nuclear Enetgy Series, Division
IV, vol. 176 (Washington, DC:  Atomde Energy Commission; Elmsford, NY: Microforms,
International, 1977, microfilm), 4258-445; A, 5. Newton et al., “A Pilot Plant for Purification of
Thorium Nitrate by Countercurrent Extraction,” Papers 8.6 in Production and Separafion of 1233;
Collected Papers, cdited by Glen T. Seaborg and Leonard Katz, Nuclear Energy Series, Division
1V, vol. 17B (Washington, DC:  Atomic Energy Commission; Elmsford, NY: Microforms,
International, 1977, microfilm), 486-507.

18%pytmer, 19. Several research reports were tumned in to Chicago on thorium matal
reduction and are today located in the Oak Ridge Laboratory under the Department of Energy.
Qak Ridge, Tennessee. For a listing of the complete list of reports on thorium, see Fulmer,
Appendix I. One report is located in the Ames Laboratory Papers: A. Newton, et al., “The
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Other materiala supplied by the Ames Project

The Ames scientists expexhneﬁted with more than uranium, especially
as the demand for its production began to wane in late 1943. In 1944, several
sites working with plutonium, needed crucibles made from a cerous suifide.
Ames discovered a way to reduce anhydrous cerous chloride with calcium to
get a ninety-nine per cent pure metal. After problems with the casting
procedures were solved, the first pure metal was shipped from Ames in
August 1944, Over 425 pounds of this product was produced at Ames until
August 1945. at which time that operation was also discontinued 10

Ames also received requests from several sites during the war fo
produce small quantities of pure rare earth metals discovered in the reduction
processes Ames started a small program during the war, continuing to

produce pure quantities of these rare metals well after the war. In fact, this

Freparation of Anhydrous Thorium Fluoride for Metal Production,” Report CC-2713. Physical
and Inorganic Section Report for April 25, 1945.

190plmer, 15-16. See alza C. Banks, et al., “MNotes on Miscellaneous Reactions and
Properties of Cerinm, Thoviem, and Uraninrn Compounds,” Report CC-2942, Analytical Section
Eeport, July 15, 1945, For more technical studies see W, I Keller, Robert P. Ericson, atid
Chifford Hach, “The Production of Cerium in the Massive Metallic State,” Paper 4 in The
Chemistry and Melalluray of Miscellanvous Materinls: Papers, edited by Lawtence L, Quill,
Mational Nuclear Enerpgy Series, Division IV, vol. 19C, (Washington, DC:  Atomic Energy
Commissiory; Etmsford, WY: Microforms, International, 1977, microfilm), 32-36; David
Peterson, Ward Lyon, and W. H. Keller, “The Casting of Cerium and Some Properties of the
Cast Metal,” Paper 5 in The Chemistry and Meballurgy of Miscellaneous Maferingls: Papers, edited
by Lawrence L. Quill, National Nuclear Energy Serics, Division IV, vol. 12C, (Washington,
DC: Atomic Energy Commission; Elmsford, NY: Microforms, International, 1977, microfilm),
37-40; 1. E. Powell, Clifford Hach, and B W. Nottorf, “Recovery of lodine from Cerium Slag,”
Paper 6 in The Chemistry and Metallurey of Miscellaneous Malerizls: Fapers, edited by Lawrence
L, Cuill, National Nuglear Energy Series, Division IV, vol. 19C, (Washington, DC:  Atomic
Energy Commission; Elmsford, NY: Microforms, International, 1977, microfilm), 41-42.
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program, though small during the war, became the mainstay of the Ames

Laboratory after the war. 291

Chemical and Metallurgical Research at Ames Project 1943-45

Chemical and metallurgical research, though compieted in the
Chemistry Building, was tied very directly to the production process in the
Physical Chemistty Annexes 1 and 2 When discoveries were made in the
laboratory. they weze, in a sense, tested with the production line.
Improvements that were made in production were based upon research
accomplishments, and failures with runs, in turn, gave the research teams
additional problems to study. As noled earlier, there were several research
groups established in Ames to complement the research studies at the
Metallurgical Laboratory in Chicago.

The Ames scientisis examined hundreds of problems, adding
significantly to the exisking knowledge about the chemistry of materials used in
the atomic bomb project. These scientists at Ames discovered new melting
points of various compounds and rewrote the existing textbooks on other
physical properties like viscosities, reduction characteristics, and isotope
separation techniques. Diffusion studies of fission products became a new field
of science during the war, and studies undertaken at Ames greatly added to the

knowledge of what happened when uranjum split into its various forms. The

191 Pnlmer, 16-17. For the beginnings of rare earth chemistty using the adsorption
column, see Spedding et al., “Preliminary Report on a Rapid Method for Separating Rare
Earths,” Report CC-2720, May 9, 1945. For a later more comprehensive report see Spedding, et
al., “Progress Report on the Adsprption Process for Separating the Rare Barths,” Report CC-

3248, February 26, 1946,
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basic studies of uraniuin included in depth studies of its hydrides, chlorides
and other salts. Plutonivm chemistry, a small research effort at Ames, became
an important pait of the project when research on the element as well ag the
personnel involved were removed to Los Alamos. Elements Hke thorium,
cerium, and beryllium were examined as their reduction methods werze
worked put at Ames. Rare earth chemistry was studied in great detail, and the

beginnings of the separation of very pure matezials began during the war.192
Summary

The development of the atomic bomb depended upon the kind of
research and development work at the Ames Project. Even though production
became an imporiant activity, the Ames Project functioned primarily as a
research and scientific laboratory. Spedding created the organization as a
supplement to the Chicago research efforts with teams of scientists working on
and solving problems related to the chemical and metallurgical as;iecl‘:s of

producing an atomic weapon.

193Ge0 the various chemical and metallographical reports produced from the Ames
Project 1942-1945. Some of them have already been discussed in a previous footnote, See alsa,
“Review of Metallography of Uranium and Some of its Binarly Alloys,” Report CT-1062,
November 15, 1943 for a review of uranium, including its melting point. other phgrsical
properties, and alloy systems with magnesium, aluminum, coppet, ete. See also, for example,
Wayne Keller, “Research Studies on UYranium-Magnesium,” CT-608, Technologiral Research-
Metallurgy, Part IT of Report for the Month Ending April 24, 1943, 15-22 for research studies
on conditions affecting the union of the two olements, such as liner materials, the effects of
temperaturg, and pmity of materials. For the entire list of rescarch-reiated repoits, sce
Fuimer, Appendix 1. Also see F, H. Spedding et al., “The Production of Boryiliumn by the
Metallothermic Reduction of Berylliom Fluoride,” Paper 7 in The Chemistry and Metallurgy of
Miscellaneous Materials: Papers, edited by Lawrence L. Quill, National Nuclear Energy Series,
Division IV, vol. 19C, (Washington, DC: Atomic Energy Commission; Elmsford, NY:
Microforms, International, 1977, mierofilm), 13-48.
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The Ames Project was additionally a pilot plant, developing the bench
work on the assembly line. IThough there were some factory and clerical
workers with non-scientific backgtounds, the vast majority of those involved
at Ames were academics-—professors, graduate students in chemisizy, and
undergraduate students with backgrounds in the sciences. The assembly line
activity was a complement o the research just as the research problems often

occurred because of failutes in the assembly line.
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PART 2. ISSUES OF ADMINISTRATION
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INTRODUCTION: THE ACADEMIC VS, THE MILITARY STYLE OF
MANAGING RESEARCH

Background

Since scientific research and development were major patis of the
laboratory at Ames, the administration refiected that of a typleal university
research laboratory in most respects. However., there were some new issues of
administration that greatly affected this essentially academnic laboratory, and in
subtle ways changed it from a {ypical research laboratory located on a college
campus. This war introduced the scientist io the military and other
government agencies. In turn, the government, and, particularly the military,

found it necessary to deal with the academic scientist in order for the atomic

bomb to be built.
Ihe Academic Management Style

The Ames Project was first and foremost an academic laboratory,
developed partly out of the experiences and expertise of its founder and
director Frank H Spedding. Spedding studied at Berkeley in the late 1920s
where many of the ideas about organizational structures that were eventually
incorporated into the Manhattan Project already existed. A typical graduate
student at Berkeley warked with a research director and a group of studenis
examining critical chemical problems as determnined by that group leader.
Spedding’s experience with the partierdar type of academic activity at
Berkeley---serninars, group meetings and work with sophisticated
equipment—probably inspired him to institute that mode ir his Ames
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laboratory, Daniel J. Kevles, in his study of physicists, labeled the Berkeley style
of academic management ,grﬂup research. Developed in part because of the ratio
of studenis and faculty, and, in pait, because of the sophisticated nature of
scientific apparatus like the cyclotron at Berkeley, physics, and o a great extent
some fields of chemistry. gradually grew into big project disciplines with a
complicated array of technicians, students, theotists, and experimentalists.1%3
By the fime of the Manhattan Project, run scientifically in mosk part by the
physicists, group research was a well-established part of the academic research
structure ab most laz ger institutions.

While it is true that Iowa State before World War H had no sophisticated
equipment, and though Spedding and his smal! group of graduate students
could hardly be characterized as group research in the Betkeley tradition. he,
nevertheless, was familiar with the conceplts of large academic research and
adopted that model for his laboratory, following closely the one already in
existence at the Metallurgical Labozatory of the University of Chicago.
Spedding stated in 1943 that he organized his group at Ames with this feam
approach because of the youth of his scientists, but it is just as likely that he saw
an opportunity to establish a research siructure with which he had become
familiar at Berkeley.

In fact, the structural organization of the atomic bomb project from top
to bottom included the management apparatus of a typical large academic
organization, complete with committee meetings, ad-hoc review studies, and

countless group leaders who had wide latitude in choosing research problems

193K avies, 783.284.
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to study. Vannevar Bush, who aeated the National Defense Research
Committee (NDRC), which was discussed in a previous chapter, used these
tools to set up the governmental unit that originally oversaw atomic 1esearch,
He chose good research directors and allowed them the flexibility to develop
their own laboratories with little intetference from his office. He also used the
review committee approach te continually study the progress of research on

the atomic bomb.194
NDRC, as an organization, oversaw weapons research that eventually

could be turned over to the military to develop into war devices. NDRC took
as its organizational model the Council of National Defense, a World War 1
advisory unit under the Executive Branch that was constifuted from the
cabinef members of War, Navy, Interior, Agriculture, Commerce and Labor.
The Council of National Defense coordinated induskzies and other resources
for national security. 5 Since the law constituting that body had never been
repealed, Bush hoped that his new agency could work directly under the
Executive Branch receiveing its funds. Roosevelt indeed approved that plan.
NDRC, a loosely-based 10-person committee cuiside the normal channels of
government, included only four predetermined members (the President of the
National Academy of Sciences, the Commissioner of Patents, a representaiive

of the Navy, and ar officer fiom the Army).1%

194For a more complete discussion of the academic styles of Bush and Conant who ran
the project at the national level, sce Montgomery Cunningham Meigs, *Managing Uncertainty:
Vannevar, James B. Conant and the Development of the Atomic Bornb: 1340-1245" (Ph.D.

diss., University of Wisconsin, 1982).
15V annevar Bush, Pleces of the Action {New Yorik: William Morrow, 1970), 36;
Dupree, 305,

196Bush, Pieces of the Action, 36-37; Dupree, 370
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Even though Bush later called this crganization pyramidal (a military-
type according to his own definition of organizations)1%7 he certainly described
a characteristically academic management siyle:

[an} organization, with broad delegation dewnward, and full

facility for programs to move up. Each [member] then built under

him a system of sections to deal with exPiicit problems, and each
recruited his personnel for the purpose 8

The NDRC had not been as bread-based in its coverage as Bush wanted,
so the Office of Scientific Research and Development took its place in 1941,
The NDRC became one of its branches as did the wranium committee.
Abandoning the committee management structure at the top, OSRD placed
Bush directly responsible to the President, but sub-committess and research

directors still held independent control over their own laboratories.
The Establishment of the Manhattan Engineer District

In early 1942 under OSRD, the scientific program proceeded sporadically.
By summer, many of the problems in procuring raw materials were solved, but
no single uraninm separation process seemed fo be the winner in what became
known as the four-horse atomic bomb race.’®® The Top Policy Group, which
consisted of Vice President Wallace, Secretary of War Stimson, Army Chief of
Staff George C. Marshall, fames Conant, and Vannevar Bush, began to consider

197In Pieces of the Acton (27-31), Bush discusses the taits of a military style and one of
them is pyramidal or hierarchical conirol.
198gush, Pieces of the Action. 37,

199For a complete description of the four sepatation processes (the gaseous diffusion,
electromagnetic, and centrifuge methods for uranium and the plutonium separation from
irradiated uranium method), see Smyth, 154-205.
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when o bring in the Army fo build the full-scale construction plants, and by
June 13, 1942, Bush and Conant recommended that the separation and power
plant constraction be tuzned over to the Army, specifically to an officer
designated by the Axmy Chief of Engineers. by the end of the summer of
1942 200 The Top Policy Group sent the recommendation to the President who
signed it on June 17, 1942, On june 18, 1942, the Army chose Colonel James C.
Marshall to organize a new diskrict within the Corps of Engineers to oversee
conskruction of the atomic bomb's full-scale separation and power plants. That
district, called the Manhattan District. because of its headquatters in New York
came into existence on August 13, 1942, Though it was officially designated the
DSM Project {Development of Substitute Materials), the Manhattan Project
became its popularly known name.2M

Marshall, as the new district engineer. began to form his staff and open
his offices. His organizafion was by and arge pyramidal, more rigid than the
OSRD struchure, and certainly by Bush's definition a military organization 202
Most district engineers were responsible to a geographically-placed division
engineear, but because of the special nature of the atomic bomb district,
Marshall was directly responsible to the Chief of Engineers, Major General
Eugene Reybold. More often though. Marshall's contacts were with Brigadier

General Thomas M. Robins, who was in charge of construction, and his

2007ones 38-39; Smyth, 82,
WlJones 43-44; Smyth, 83.

2028ych, Pieces of the Action, 27. Bush defined a military organization as “pyramidal,
with lines of authority explicitly clear and positively enforced. The object s to ensure that
every need for a decision promptly finds an individual whe can and must decide, but no
cormnmander shall thus become burdened with more than he can handle,”
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assistant, Colonel Leslie R. Groves. Marshall opened a liaison office in
Washingion, D.C., depending there on Colonel Kenneth Nichols, an officer
who had previously served under him. At the headquarters in New York, he
received assistance from the North Atlantic Division and also the New York
office of Stone and Webster, a large engineering firm that Marshalt designated
as the main contractor for the new district 203

In the late summer of 1942. this split administtation of the atomic
energy program caused a great deal of confusion. The Army men, for example,
had little expetience with atomic energy; they had few good personnel since
most military personnel were in demand for more critical assignments; and
the new organization had little respect or power within the A1my, despite the
protnises of support from the War Department. Additionally, Marshall was
ineffective as a leader, displaying his lack of leadership in two areas that caused
particular concern—the selection of the site for a production plant in
Tennessee and the problem of obtaining a high priority for the raw materials
needed for the atomic bomb project. 204

The selection of the Tennessee site dragged throughout the summer,
and in August, Marshall finally delayed the selection of a site altogether. The
OSRD and the Army came to a standstill with no organization o coordinate
the two groups or solve the site problems. Obtaining priority ratings also
affected the relationships between OSRD and Army negatively. It became an
impossible situation when both the OSRD and the Army fought for high

203 Tawlatt and Anderson, 74-76.
20 ewlett and Anderson, 75-76,
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priority ratings. The rating system covered AA-] to AA-4 in descending order
for major programs with a special emergency priority rating of AAA assigned
{o projects that had short-term delivery demands in critical sitzations.
Unfortunately, Roosevelt had not been specific in detexrmining what priority
levels he wanted for the new program; he implied it should be given a
relatively high rating, though balancing its needs against other prejects.2%® In
july, the atomic research project received a AA-3 rating from the Army and
Mavy Munilions Board, the governing agencies. The rating came as a great
disappointment to OSRD and the Army, but the AA-I and AA-2 ratings were
reserved for very crifical projects that needed materials, those like weapons,
airplanes, and tanks. This unproved project with its estimate of producing a
weapon as late as 1945 probably fared much better than could be expected 206

By the end of August, Bush realized he needed to rethink his June
reorganization scheme; he began to doubt that the project could become a
reality under the present circwmnstances. The Army was also aware of the
ineffectiveness of the new organization and in September, Lieutenant Genetal
Brehon Sumervell, the chief of the Services of Supply (the construction wing
of the Aimy Corps). decided to meet with Colonel Eeslie Groves and offer him
command of the entire atomic bomb operation, though evidently without
Bush’s knowledge. Bush and Sumervell had discussed the idea of a Military

Policy Committee to put some clear-cut authotity into the Army’'s part of the

205Jones, 57,
mﬁ]ﬂne&, 58; Hewlett and Anderson, 79; K. D. Nichels, “Memo on Preference Rating for
D5.M. Project in MED History Book 1, Vol 9, A3,
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project, but Bush had assumed thar this committee would select the person fo
be in charge only after it had been organized 2%

On September 17, 1942, Colonel Leslie Groves thought he was going
overseas to direct a wartime unil, but his supervisor, Sumexvell, told him that
he had been assigned to a new position, one that might, in fact, win the war.
Since he had been involved in the early crganization with Marshall, Groves
knew a bit about the work. IHe accepted the new post and even received a new
commission of Brigadier General just before the official announcement was
made 208

Groves met with Bush. and even though an initial first meeting did not
go well at all, Groves was later given the blessing of the OSRD head. Groves
proved to be a man of inmediate action. On September 19, he called upon
Donald Nelson, head of the War Production Board, about the priority rating
situation. At first Nelson fold him he would not raise the rating, but after
Groves threatened to go to the President and abandon the entire project
because the War Production Beard would not coopezate, he quickly reversed
himself. Groves left with the following letter in his pocket:

Iam 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 . . .20%

27 Hewlett and Anderson, 81,

2¥Groves, 3-5; Smyth, 83,

YMomoted in Groves, 22.  The letter was also quoted in a September 26, 1942 meme
from Theron D, Weaver to Groves located in the MED Hisfory, Book 1 Genetal, Volume 2

Priotites Program, Appendix A-6.
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Groves also contacted Nichols on September 17, and commanded him to
procure the supply of wanium ore so desperaiely needed by the scientists.
Nichols luckily found a Belgian ¢company ready to sell some 1,250 tons of the
ore valued at more than $2 million stored in a Staten Island warehouse. The
fast-acting General had won anothey victory210

The governing group, the Iop Military Policy Committes, finalized on
September 23, 1942, consisted of Vannevar Bush as Chairman, James Conant as
an alternate chair, Lt. Gen. William D. Styer from the Army, and Rear Admiral
William R. Purnell of the Navy. Another example of the academic controlling
management style, the commitiee served as a governing board of directors for
Groves. It met frequently, but had no staff or support personnel; it kept no
formal records, but followed and discussed every important event in the
atomic bomb development?1!

On September 23, after hmriedly leaving that initial meeting of the
Militazy Policy Committee, Groves caught a train to Knoxville, Tennessee,
hoping to procure land for the Tennessee site. The next morning after an
inspection of the site, he lephoned the Coips of Engineer's real esfate branch
requesting them to start the land acquisition. It was an auspicious beginning
for the new commander, who had been in charge for only seven days.212

However, Groves met his first real bottleneck when he left Washingion,

his personat choice of headquarters, for a tour of the research facilities in

2Wiwyden, 57-58.
211Bysh, Preces of the AcHon, 61-62,
Nones, 78,
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Chicago and California on October 5. At the Metallurgical Laboratory. he had
the first look at the insurmountable task before him when he, in engineering
fashion, asked the physicists for an estimate on the amount of material needed
for a borb. The scientists replied that their estimates wete accurate to at least a
factor of ten. Later, Groves recalled his reaction;

While I had known that we were proceeding in the dark, this
conversation brought it home fo me with the impact of a pile
driver, There was simply no ready solution to the problem that
we faced, except to hope that the factor of error would prove te be

not quite so fantastic.2t3

Iowa State College and the Manhattan District

Although the Manbattan Engineer District was originally formed to
oversee engineering plant construction, by August 1943, the entire project fell
under Groves' jurisdiction. Iowa State’s production unit had initially come
under District conirol in late 1942, but by July 1943, its research contkract was
under District control also. Iowa State was a part of the Madison Square
District {see two organization charts in Appendix C) under the Feed Materials
Program. 214 Essentially, the program was divided info seven areas as seen in
the chart to supply critical materials like uranium, uranium oxide, utanizm
tetrafluoride, and thorium products to the rest of the atomic bomb project, all
under the direction of Captain John R. Ruhoff. the chemical engineer who had

earlier helped work ouf the ether separation of uranium at Mallinckrodt

MIGroves, 40

214The entire organization is described in MED History, Book 7, Vol. 1 Feed Materials
and Special Procurement. I have nsed Jones' sumimary (307-318) becauwse that portion of the
MED Hisfory in the microfilm edition was still classified when the microfilm was released.
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(visited by Compton and Spedding in early 1942} Two of the areas, Murray
Hill and Colorado, controlled the procurement of materials while the other
five, including Towa State, processed the ores into fuel elements. Three steps
in the processing stage included the conversion of black oxides into brown or
orange oxides, the conversion of brown or o1ange oxides into green salls, and
the conversion of green saits into uranium compounds or metallic uranium.
Mallinckrodt, DuPont, and Linde composed the brown and orange oxide parts
of the network while four chemical firms, Harshaw, Mallinckrodt, Linde, and
DuPont foomed the green salt link. Four commercial firms, Mallinckrodt.
DuPon, Electro Metallurgical, Metal Hydrides, and Iowa State College
constituted the uranium metal portion of the netwotk. By late 1943, the
delivery of nearly 3,500 tons of metal had come from the contractors, 900 tons
from Iowa State alone, second to the 1,000 tons from Electro Metallurgicai 215

Organizationaily, the Iowa Area controlled the Manhattan District side
of the Ames Project. Though little contact existed between the Ames scientists
and the District employees, there was a group of men and women stationed at
Towa State College to oversee security, financial concerns, and shipments of
uranium in and out of the College. These Manhattan District personnel were
housed in the Collegiate Press Building across the street from the Physical
Chemistry Annex I. Most of the personnel were lawyers, business persons, and

other non-scientists with liile experience in academic management 216

2A5[ynes, 309-316.

216There is little direct documentation on what this organization actually
accompiished at fowa State College, Most of the scientists interviewed remembered that
these people were on campus, but they thought they were responsible for activities like
obtining hard-to-acquire equipment, conbrolling the train movement in and out of campus, and
conduciing petiodic security inspections. {Carlson, interview with author, 1990; Peterson
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At Towa State, as at other installations, the Manhattan District set in
place 2 parallel military structure. The scientists still ran the site’s scientific
research for the atomic bomb, but the Manhatian District added staff in the
three areas it considered under military control—security, finances, and wotker
health and safety. Although the laboratory remained an academic Iaboratory
by and large, basic differences in the administration of the atomie bomb project
and the administration of a typical academic research project did arise. Those
differences are detailed in the next sectons of the dissertation, including the
effect of comparimentalizatior on academic research, how contracting changed
the financial management of research, and, finally, how the attitude toward
the special hazard, radiation, contributed to the standardizatién of health and

safety regulations.

interview with author, 1990; Wilhelm, interview with anthor, 1990; Frank Spedding, “Safat
Inspections,” Spedding Manuscript, 102; Frank Spedding, “My Personal Contacts with Genera
Groves,” Spedding Manuseript, 1-2) Evidently, the Jowa Area at one time encompassad St
Louis a5 well as lowa and even spme of the Manhattan District personnel themselves wore not
so sure of its status, Frank Huke, one of the earliest of the Manhattan Disttict eraployees
located ai Towa State wrobe in 1943, *I would like a little clarification of the set up out here.
We hear variously that Ames is an Arvea, is not an Args; I'm being transferred to Si. Louis and
then Fm not, ete.” {Frank Huke, “Memo to Major G. W. Russell at Madison Square Area,”
September 15, 1943, LS, Department of Encrey, Cak Ridge Operations, Oak Ridge, TN,
Misrellaneons Papers on Jowa State College, hercafter known as the Cak Rid%e Papers.} The
District Cffice assured him, “AMhough Formral netification {0 the effect that Inwa has been
designated as a an area has not yet been received from the District Office, for all intents and
purpeses Iowa is considered by this office o be an Area. You are accordingly considered
assigned to the Iowz Area.” G. W. Russell, “Letter to Frank Huke from the Madison Square
Office,” September 22, 1943, in the Qak Ridge Papers. Some of the financial duties, at least,
were detailed in J. King, “Letter to Frank Huke trom Madison Square Area on Parchase COrders
and Youchers,” February 29, 1044, 1o the Oak Ridge Papers.
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SECURITY REGULATIONS AND REQUIREMENIS

Infroduction

Security measures among scientists developed before either Vannevar
Bush's OSRD o1 the Manhattan Engineer Disfrict, even though these agencies
contiibuted important security regulations that helped solidify governmental
control of research duzring the war, As early as 1939, Leo Szilard, Enrico Fermi,
and several other émigré scientists debated publishing the results of their
atomic research. Szilard, the most vociferous of the group, wged his fellow
scientists to withhold publication of any mention of a chain reaction or the
development of atomic weapons, e was particularly upset that Henri Joilet in
France, who was wotking with radicactive fissionable elements, periodically
published his research findings. Spurred by his fear of a world war that might
conclude with domination by the Nazi regime, Szilard had been a proponent
of restrictions on publication since he assigned his own chain reaction patent
to a secret British governmental agency in the early 1930s. Szilard also
admitted to influence from authors like I G, Wells, a popular science fiction
writer, who had predicted destruction of the world by atomic bomb as early as
1913.217 By 1939, Szilard was a vocal proponent for security and non-disclosure

pf atomic research resulks.

217The book was H. G. Wells, The World Set Free (New York: Dutton, 1913}, 40-149,
Szilard supposedly read the book in 1932, before he was involved in nuclear physics. He
claims It was one of the things that influenced his botiafs about security of this type for
atomic energy. Wells tells the tale, according {0 Szilard, that the war was fought by an
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Szilard's initial efforts brought him no stceess, bul at a meeting of the
National Research Council in 1940, Gregory Breit proposed controls on the
publication of articles on atomic enargy in American scientific journals
through a censorship commitiee IThe Reference Committee, established later
that yeal, confrolled publications in all fields of military interest. Gregory Breit
chaired a subcommittee on uranium fission publications, which reviewed
journal articles submitted to it from editors of scientific journals. This
censorship process was voluntary and completely in control of the sclentists
and journal editors. However, by the Hme the war was well underway,
virtually no articles received review, since the Manhattan Froject oversaw all
wranium wotk and security rules permitted no publications of any kind in

commercial jouxnais..ﬂﬂ
The OSRD and NDRC Becurity Policies; A Summary

It was Vannevar Bush, however, who had more influence on the
polidies of security for atomic research than Szilard or the Reference
Commiktee. Vannevar Bush, in setting up the NDRC and OSRD, added
security and the concept of compartmentalization to the agency. a policy that

even Szilard later argued against.

alliance of England, France, and America against Germany and Austria, In this war set in
1956 the major cities of the world are destroyed by atomie bombs, (Paraphrase by Szilard In

Weart and Szilard, 16.)
2185myth, 45-46; Spencer R. Weatt, “Scientists with a Secret,” Physics Today
(February 1576): 30,
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Int Tune 1940, when Bush established the National Defense Research
Committee, he placed the Commitiee on Uranitum as one of its
subcomsmittees. By becoming a part of that faderal agency, NDRC became
subject to federal security regulations. The Committee, knowing that its
projects would be involved in areas of interest to the Navy and Army, adopled
regulations that conformed with military ideas about security.21?

After Bush began to reorganize research on the atomic bomb under the
aegis of his new agency, the O5RD, secrecy became one of the chief tenants of
management policy. In October 1941, the meeting at which Bush briefed the
President and the Vice President on the developments of atomie tesearch,
Bush had asked for reorganization; the President, in tuin, insisted upon the
utmost secrecy for continuation of the project. Roosevelt and Bush established
a Top Policy Group headed by Vice f’resiclent Heray A. Wallace, with Secretary
of War Henzy L. Stimson, Army Chief of Staff George C. Marshall, James
Conant and Vannevar Bush who would develop policies for the reorganized
research efforts in secret.Z20 That meeting actually secured the atomic bomb
project as a practical realify and officlally brought the Army into the project.
The policy group also incorporated Bush's ideas for secrecy and
comparimentalization. Since OSRD left so much of the securily arrangements

to the individual sites, it actually instituted a modest security system that

29ones, 254; Irvin Stewart, Qrganizing Scientific Research for War:  The Administrative
History of the Office of Scientific Research and Development (Boston: Little, Brown, 1948) 27-31;
Jarnes Conant, My Several Lives (New York: Harper and Row, 1970k 245.

220 leigs, 41; Jones, 31.
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worked well enough until the expansion of the uranium production program
began to tax OSRIYs very existence as a secret organization,

The Manhattan Engineer District immediately remedied the somewhat
complacent attitude towards security under OSRD. Colonel James Marshall in
June 1942, installed the Protective Security Section for a personnel security
program, a plant security system, and a program for protecting information of
military importance.22l When the District headquarters moved from New
York to the Clinton Engineer Works in August 1943, the Protective Security
Section combined with the Intelligence Section, and secutity became
centratized into one unit called the Intelligence and Security Division. At that
point, many of the secutity measuzes once administered by laboratories and
companies were standardized, and the Manhattan District eventually assigned

security officers to every installation, 222
Specific Securify Proceduzes: An Overview

The Ames Project came into existence in February 1942, so OSRD
originally directed its security. With the establishment of its production plant
though, that unit received a confract diractly from the Manhattan Engineer
District while scientific research continued under OSRD until mid-1943, when
those contracts as well were transferred to Groves” operation. Under the
Manhattan District, Iowa State’s security was the responsibility of the Chicago
Branch Office of the Intelligence and Secutity Division with Captain J. Murtay

22MED History, Book T General, Volume 14 Intelligence and Security, 7-1.
22 nnes, 256-259.
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in charge??® The Manhattan Engineer District did not dismantle the OSRD
scientific organization, although an extra layer of administration paralleled the
scientific structure. Security regulatlons covered personnel clearance,
document protection, matesials shipping security, plant security, and
compartmentalization of information. Although scientific research reporting
temained under the command of the Chicago Metailurgical Laboratery, these

secutity procedures changed the nature of the academic administration, if not

the research itself.

Personnel and Security Clearances

Procedures at the federal level

Under the NDRC 1ules, each member of the Committee as well as any
division o1 section worker. Including clerical staff appointed o work for the
committee, was required to take an gath of allegiance and secrecy not to release
any information about the special work undertaken. To impress upon
academic laboratoties the impoztance of secrecy, official mvestigators in charge
of projects with contracis from the commitiee were sworn to secrecy, never io
discuss the results of research with any persons but those in the contracting
research groups or with the NDRC Committee,224

Petsonnel clearance background checks of official investigators began to
present the Committee with problems almost immediately, since there was no

internal NDRC staff to conduct the background checks. Originally, a

L3MED History, Book 1 General, Volume 14 Intelligence and Security, Appendix A-7
Organizaton Chart, Intelligence and Security Division,

2245 avart, 27-28.
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biographical sketch of an individual seeking clearance had to be sent to the
Army or Navy. The receiving agency sent back a clearance report, but as more
and more people were added fo the project, the branches of the services becarne
overloaded. By late 1940, there were calls for special investigators to be
assigned to the wark, and in early 1941, the Secret Service and some nﬂmr
agencies were beginning to be brought irto the security clearance process.
Delays in the process sometimes kept people fiom attending important
meetings or conducting research for several months.225

Under OSRD, the above rules and regulation continued. Each
contracting unit signed a standard contract which set forward the exact
personnel secutity provisions: no disclosure of informatlion obtained as a
result of a confract with OSRD unless prior approval given; reporting to OSRD
any acts of espionage; prior permission from OSRD for hiting aliens; reporting
citizenship of all employees on conbract to OSRD; and hiting no one on the list
of undesirables retained by the agency.?26

OSRD investigated the lead researcher but left the clearance of other
employees up to the individual contractor. OSRD did admit that all classified
workers should be checked, but since it never developed consistent procedures
for implementation, clearance pracedures varied widely from conbyactor to
contractor. Originally, OSRD used both the Army and Navy for its
investigations, but after June 1942, when the Army came into the project, they
alone were in charge. By the next year, OSRD turned all atomic research

25Stawart 30031,
L6gtawart, 247.
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contracts, including secuiity regulations, over to the Army’s Manhat{an
Engineer District.22?

The Manhattan Project security system for personnel differed In several
respects from the old OSRD system. Under OSRD there were no agencies
outside the military involved in the clearance of personnel. CGroves instituted
a program of clearance for all personnel, with the FBI and Office of Naval
Intelligence assisting in personnel backgrounds clearances.22® Starting in the
fall of 1942, all personnel were either classified or unclassified worketrs. The
dassified employee, underwent different procedures according fo
modifications over time, but all had to undergo an identification process by
filling out a personnel security questionnaire o1 personal history statement;
each person was finger printed and had to provide proof of citizenship; each
employee had to read and sign a copy of the Espionage Act or a secret
agreement oath; and no one had access to any information untl clearance was
received. Ovwer 400,000 employees patticipated in this process from July 1942
until August 1945229

Personnel clearance at Towa State College

Iowa State College followed these same procedures in the clearance of its
personnel. Workers on the project remember clearly that they signed oaths of
allegiance and later filled out personnel questionnaires. No man or woman

was allowed to work on the actual project until clearance was teceived.

R7stewart, 248-245.
2ZBMED History, Book 1 General, Volume 14 Intelligence and Security. 52,
229MED Histary, Book I General, Volume 14 Inteliigence and Security, $3-54.
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sometimes taking as long as three to six months. In this limbo position, an
uncleared employee typically sat in the library reading literature on the
chemislry of certain alloys or elements that might become useful later; or,
sometimes he or she conducted simple measurements, ceaned apparatus, or
ran miscellaneous errands. When clearance was received, the scientist was
brought before Spedding and told about the secret waz related project. It did
not take much knowledge of chemistry, according to some of the young
scientists, to understand very early on that uranium was being woerked with.
Each man or woman was fold as much as needed to conduct experiments or
wotk on the production line. Though there was not much interaction between
the production plant and the chemistry research areas, personnel had some
knowledge of each installation 230

There were only a few instances in the written documentation when
potential employees for the Ames Project were vejected based on the clearance
procedures. Early in the project. the most notahle example was Kasmir Fajans
from the University of Michigan, who was supposed to come to either Chicago
or Ames and head a research group along with three of his former graduate
students—Amos Newton, Adolf Voigt, and William Sullivan. Unfortunately,
because he had relatives in Poland under Nazi domination, he was never

cleared to become a part of the project. 23! His former graduate students did

L0paterson, interview with author, 1990, 1-2; Frank H. Spedding, "Security,”
Spedding Manuscript, 1-2; Frank H. Spedding, “Problems Encountered with Selting and
Maintaining a Security System,” Spedding Maruscript, 1-2.

BNCpmrespondence between Kasmir Fajans and Frank Spedding, May 11, 1942, May 12,
1942, May 14, 1242, May 23, 1942, May 29, 1942, June 24, 1943, and August 10, 1942, Spedding
Papers.
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come o Ames and each headed a scientific research group. Although the
investigators asked questions about any liberal leanings or Russian
connections of the individuals to be hired on projects, they were most
concerned with those who had German connections. Qccasionally, Spedding
had to go to bat for one or more of the people he wanted to hire, but generally
they were cleared with few complications 232

Few security breaches occurred in the personnel area, but one incident
certainly proved embarrassing to the Army. Since chemists were desperately
needed on the Ames Project, it was sometimes faster ko obtain military men
who had already received clearances and have them transferred to work on the
project, but in civilian clothes. In 1943, Spedding traveled to Washington to
select twenty scientisis from the Army pool, who were also military men, to
transfet to the Ames Project. The Army told the men to report to a Chicago
hotel where they would receive their civilian clothes before secretly coming to
Ames to work on a classified, sensiive project.

Unfortunately, the Army personnel in Chicago forgot to purchase
suitcases for the men. so the military men showed up In Ames in civilian

clothes, but canrying large blue bags with U 5. ARMY in 4-inch white letters

Agpedding tells the story in his manuscript history about one young man, who while
intelligent and very necessary to the Project, was almost kicked off the project becanse of his
considered liberal leanings. He and his wife, for example, had belonged to several left-
winged organizations, and he had written letfers to newspaper editors gbout his own political
opinions that were someone left of center. He had never professed thst he was a communist,
but he often made light of the serious questions of his investigators and tended to take the
process of clearance lightly. He also got into trouble when he purposdly evaded the FBlon a
visit to a Chicago meeting before he was completaly cleared. The FEI did not lock with
kindness at the fact that they spent an entire afterncon trying to find him and later found out
ha had been at 2 classifled meeting, Spedding did get to keep the scientist, but warned him
at the end of the war not t0 get into work that might require FEI clearance. (Frank H.
Spedding, “Example of Wrong Way to Get Clearance: 1943," Spedding Manuseript, 1-2).
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stamped on the side. Several Ames residenis saw them and within fwo hows
of thelr artival, a general in charge of scldiers in Iowa was on the phone with
Spedding wanting to know why he had not been informed of soldiers in Ames.
Because Spedding had been instructed by Groves not to even admit there was a
Mankattan District project in Ames, he had to tell the general that he knew
nothing about soldiers; Anthermore, the general could call Washington if he
really wanted to know why they were in Ames 233 Evidently, the general never

followed through

Decument Protection Regulations

Federal regulations for document protection

Classification of documents within NDRC followed the standard
military classification scheme: secref, confidential, and restricted. Secret
documents were those where discloswre would endanger national security;
confidential documents contained no information that would damage
national secwrity but could cause embarrassment or be prejudicial to the
interests or prestige of the government if released; restricted documents had no
secrets but were not for the general public to read.224 The resolution containing
these classifications went into effect on August 29, 1940.23

Maiking and distributing these documents also demanded strict

regulation. Resiricted was cleaily marked on documents, and these had to be

233Frank H Spedding, “Security Fout Up.” Spedding Manuscript, I-2,

2Ms5tewart 29, 250-251. The War Department issued several regulations under No. 380-
5 with the latest issued March 15, 1944. That doctrnent was inclnded in MED History, Book I

General, Volume 14 Intelligence and Security, Appendix C-8.
235ctewart, 29.
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kept under lock and key ak night, Confidential and secret docinents were
more protected and could only be fransmitted to other destinations by courier
or registered mail, fwo processes that actually created delays in getting the
critical information in areas that had no courier service.

Under OSRD. the above pxinciples continued, and in 1944, the War
Department added Top Secret and Secret Securify to the document classification
scheme in order to protect those secrets of the most profound nature as
America geared up its war machine. These documents could be fransmitted
only by officer courier.236

The Manhattan District continued the samne scheme of document
classification, and in i943. in an Intelligence Bulietin, the Distzict published
just what constituted each classification. For example, materials and
documents that related to technical designs; letters and other material that
contzined names, formulae, and technical data; decuments relating to
personnel and organizational matters of concern to the Manhattan District;
maps, photographs displaying features of the Project; material and supplies
distinctly related to the project; and documents showing meanings of codes all
deserved a Secret rating. Confidential matter included documents relating to
design where only code names were used; documents of a financial nature that
did not divulge secrets; drawings, and photographs that showed parts of the
project; material less critical than those under the secret category; and

2365¢awart, 251-52. The information was also given to all the Manhattan Engineering
District Offices through K. D. Nichols, “District Cirenlar Letter (ME4-1133" May 6, 1944
included in MED hisfory, Book I Gemeral, Yolume 14 Intelligence and Security, Appendix A-6.
The letter detailed the classification, transmission and handling, pracessing, reproduction,
storage, and destruction requirements of these documents.
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meanings of code narnes of less critical nature Restricted was reserved for
documents relating to the design of non-technical building associated with the
project; documents of relatively unimportant administrative matters;
drawings of sites prior to construetion and with no labels divulging what is to
be located there; docurnents that use code names in such a way that no one can
interpret the scope of the project from them; documents referring to shipment
of coded materials; petsonnel clearance investigation matters where no
adverse information was disclosed 237

This bulletin also spelled ouf in great detail the rules for marking,
receiving, tansmitting, storing, and deskroying documents. Markings on all
documents, for example, had to be in red color with letters not less than one-
quarter inch in ail capitals, Notations on the classified documents appeared
along with a statemnent abouf the Espionage Act. Dissemination, trangmission,
and receipt of secref documents had to be handled with great care by authorized
agents. Inventories of contents were o be clearly displayed and copies keptin
transmitting offices Numbering of separate parts and notations of copies of
each document were displayed in prominence. Secret material had to be
locked in a safe or lock files and was never o be left unattended on desks. Top
secret documents had to be filed in a three-combination safe whose
combination was known by ceriain designated people, including at least
confidentially-rated secretaries. Combinations had to be changed at least twice

27Manhattan Enginesr District, “Safeguarding Military Information Regulations,"
Manhattan Engineer Dhstrict intelligence Bulletin No. 5, November 27, 1943, Revised
September 1, 1944, 24, Provided in MED Hislory, Book I General, Volurme 14 Intelligence and
Security, Appendix B-7. Also see MED History, Book I General, Volume 14 Intellipence and
Security, Appendix C-8 for the March 15, 1944 Army Regulation No. 380-5, called
“Gafegnarding Military Information.”
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a year. Destruction of material was alse handled by level of dassification,
Secret documents could be only burned and in the presence of a disinterested
person who served as a signatoty to the Certificate of Desizuction. Restricted
documents could be shredded or burned by an authorized person, but not a
custodian. Waste {drafts, worksheets. carbon paper, ete.) could be shredded and
burned under the supervision of an employee cleared fo handle classified
information. Classified material destroyed in any form required a report to be
sentt to the District Intelligence Officer explaining the type of material
destroyed. its value, and the name of the person supervising the destruction, 228
This is probably why very little material was destroyed on the project and why
s0 many copies of what was written down sutvive today.

Press vestrictions and censorship were also a part of the control of
military information during the Manhattan Project days under the Censorship
Review Program. Shortly after the District came into being, the Army
surveyed several daily newspapers and periodicals for release of information.
Starting with only the major setials, a Hst of approximately 370 newspapers and
70 magazines began to receive scrutiny, primarily from members of the
Women's Army Corps hired in the District Engineer's QOffice. By 1944, Branch
Intelligence Officers reviewed periodicals in their own area offices. Bush had
suggested voluntary compliance for the nation’s newspapers, and at first the
Army and Groves resisted, but with the insistence of men like Nathaniel
Howard formerly of the Cleveland News and then an assistant director in the

Office of Censorship, Groves finally agreed to voluntary censorship. On June

ZEMED History. “Safeguarding Military Information,” 6-16.
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28, 1943, Byron Price the Director of Censorship sent a confidential note to the
nation’s editors and broadeasters asking them ko voluntarily refrain from
mentioning anything about new and secret military weapons in general, but
espacially to exclude mention of texms and concepts involving atom smashing,
atomic energy, atomic splitting, radium, radioactive materials, and any
references to elements like uranium, thorium, and others Although Groves
wanted any references to Los Alamos excluded completely, he allowed local
newspapets around Clinton and Hanford to publish limited articles in order to
~ avoid drawing attention {o their wotk by frying to suppress all information.
The program, by and large, worked, and. though there were some small
breaches of security, they caused no known detritnental effects. The process
continued even after the war, with most newspapets using District-prepared
press releases after the bombing of Japan rather than reporting their own

information.239

Information protection at Iowa State Collage

All materials were handled in the ways desaiibed above by the
government throughout the period (see Appendix D for a typical document
with markings). All classified documents were also placed under lock and key
at Towa State College. These included letters, reports from Ames and from
other projects, and research notebooks that every scientist kept. There were
some incidents of slack handling of security, especially early in the project, but
problems were generally worked out quickly. In 1942, for example, one of the

ZH¥MED History, Book 1 General, Volume 14 Intelligence and Security, 6.14-6.16; Jones,
277-278; Groves, 146-148,
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scientists reported to Spedding that on at least pne-half dozen instances, he had
seen notebooks lying open in full view of the custodial staff. Spedding
immediately addressed a note from his Chicago Office to Wilhelm:

I am still very much worried about the matter of secrecy. I have
had one complaint about Ames from an indirect source so I think
we should take double precautions to see that notebooks are not
left around, that secret letters are not opener] in front of other
people, and that reports are not lying around where people
coming into the office can see them, either in the typewriter or on
the table. Please pass this information on fo the sienographers
and the other boys.240

The conditions improved considerably after the warning, and there were no
other instances or reports in the files indicating problems with documents.
Code names also protected documents from the public at Jowa State and
other sites. The Manhattan District particularly encouraged this practice. Lists
would periodically appear from the District Office with new code names added.
Uranium was generaily called “tube alloy” throughout the project, for
example, although at fisst it was designated “copper” until studies of copper
and wianium alloys system began to appear. Until the code name for uranium
changed to tube alloy, the metal copper was sometimes called “Honest to God
Copper.” Tube alloy was an official code name for the British uranium project
thronghout the war. The Metallurgical Laboratory developed several of its
own codes too. They preferred “the metal” for uranium, “sensitivity” for
radioactivity, “green salt” for uraniwm tetraflnoride, and “black powder” or

“brown powder” for the types of uranium oxides. Codes were also developed

240C F Gray, “Letter to F. H. Spedding on Security Breach, *August 6, 1942; Frank H.
Spedding, “Letter to H, Wilhelm on Security,” August 8, 1942; C F Gray, “Letter to .
Spedding on Security Follow-up,” Augnst 11, 1942, Spedding Papers.
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for use on the telephone. Spedding recalled several farm terms developed by
the Ames group. “Eggs” were 27 diameters of uranium and often the caller
would indicate “2-dozen eggs shipped” Later, when Clinton wanted a 1" x 4"
length of uranium shipped, these were called frankfurters or hot dogs; billeis
4" in dlameter and 2-3-feet long weighing 250 pounds were called “cheeses.”
Towa State shipped uraniumn scrap turnings as “hay.” Boron, a dangerous
poison and contaminant, was called Vitamin B, Reports referring to a percent
of Vitamin B content contained in the metal or tube alloy meant that the
uraniim contained a certain percent of boron 241

Code names were also used for the heads of laboratories and other
prominent scientists. Di. Enrico Fermi, for example, was called Mr. Farmer,
Dr. Eugene Wigner was known as Mr. Warner, and Dr. Arthur Compton
answered to Mr. Comas.242 Sometimes, though the code name system
backfired. In his manuscript history, Spedding explained well what couid
happen to even a Manhattan District person who made a mistake in realizing
the importance of secuuity as far as codes were concerned. As noted eatlier,
documents of specified classifications were delivered in certain ways. By 1943
and 1944, secret documents were usually sent by registered mail, and top secret

24IR, 8, Apple, “Letter to C. M. Cooper on Froposed Codes at the Metalturgical
Laboratory,” October 30, 1942 Spedding Papers; Spedding, interview 5 with Calclano, 10-11;
Frank H. Spedding, “A Security Scare—Boy Saying Uraniura,” 1-2. Hiumorous names also
appeared. At some polat later in the project, when lowa State began shipping thorium
billets, some people in the Chicago Eta]]lurgical lab called therium ”merngﬁoy" after the
actress, Myrna Loy, (Spedding, “A Security Scare,” 2.) See aiso Frank H, Spedding,
“Interview with George Tressal for film on anniversary of CP-1," July 12, 1967, Transciipt in
Ames Laboratory Papers, 10-11.

242Frank H. Spedding, “Top Secret Incident,” Spedding Manuscript, 1; Compion, Afgmic
Cuest, 141
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ones were sent to Ames by a courier. For delivery of top secret documents,
usually the courier was a lieutenant whe would come to Ames by frain or
plane. Me would contact the director, Spedding, personally and get his
sigrature on the document before he left. To protect the identity of the
direciors, each courier used code names to hide thefr true identity One time. a
man catrying a British top secret document on turning rhodium into platinum
arrived in Ames looking for Spedding. Spedding related the rest of the tale in
his history:

[He] wenit to the telephone booth at the Sheldon Munn Hotel and
got out his little black book which informed what my true name
was instead of my code name, and what my ielephone number
was. He called me and I made arrangements to meet him at my
office. When he arrived, he suddenly became very concerned,
because he had left his litle black book wiih the code names for
all prominent scientists in the phone booth. We immediately
sent him down with a ear, but the litile black book was gone. He
was a very concerned young lieutenant, with some justification,
because he had to report the losst I never saw the young
lientenant again, but I did hear from Washington gossip that he
had been transferred to a mmg:any which was stationed on the
outermost Aleutian Islands 24

Whether or not all of the story is true is probably not so important. but it does
point to the fact thal the Manhattan Engineer District considered adherence to
its security policies a serjous matter indeed

Sometimes secrecy and protection of documents led to unusual
applications. At Iowa State, all books on afomic energy and related topics were
removed from the College library and piaced in a room behind a barricade that

was built across the east and north halls of the first and ground floots in the

243prank H. Spedding. “Top Secret Incident,” Spedding Manuscript, 2.



122

Chemistry Building. According to one scientist on the project, since Spedding
had been given almost carte blanche from President Friley to obtain whatever
he needed, when several scientists needed access to books on radio-chemistry,
the library was instructed to let him have any books he wished on indefinite
loan. To explain the loan to the Ames Project, the entry in the check-out
recotds in the library told users the books wete at the bindery. Scientists thus
had their own private library behind the wall of secrecy, probably a great
convenience as well as a security measure to let no one know what was being
used, but any student who wanted information on a field of atomic energy
found books that had once appeared in the library suddenly and Inexplicabiy
missing. 24

Evidently, newspapers in Ames and the strrounding towns obeyed the
censorship orders prohibiting any news about the secret project. From January
1942 until August 5, 1945, there were only passing references to the project in
the Iowa State Daily Student, the College newspaper. It was not because the
project was so secret that no one knew about it. In fact, there was no attempt to
hide the fact that war research was being conducted on campus; no one though

questioned just what kind of research was undertaken In the student

2445yae, interview with author, 1991, 3. See also IYaane, telephone interview with
the anthor, The books wera still behind the barticade in 1944, when an auditor from the
Project noted that: “Library books are numberad with yellow paint and charged oul by a
libratian on a loan basis,” (E. Stimpson, Auditor’s Report, November 12, 1945, OSRD Files,
Finance. Natipnal Archives, Washington, DC}. These same books after the war became the
nucleus of the Physical Sciences Reading Roormn which Spedding had built from fands left from
overhead recovery. (Margaret Mae Gross, “Interview with the Anthor,” Janwary, 1992, Ames,
Iowa; Charles H. Brown to Charles Friley, “Memoerandum on the Future Organization of the
College Library.” November 10, 1944, Library Dean's Office Subject File, Record Group 25/1/1,
William Robert Parks and Ellen Sorge Parks Library, Iowa State University, Ames Iowa, 1-2
{hereafter called Library Papers); “Physical Sclences Reading Room,” The Libvary af Iouwa Sate
2, no. 3 (November 19, 19471 33.
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newspaper, censorship rules were first referred to even before the Manhatian
Project took over. In an editorial on May 22, 1942, the newspaper editor hinted
that tough measures would come to those who were caught either
intentionally or unintentionally revealing secret information.245

Direct references to the project during the time pericd totaled four
articles and one editorial. A blaze that damaged the chemistry roof was
reported in July 1942, The Ames Fire Department was called, but about thirty
members of the chamistry staff had almost extinguished the fire before the fire

trucks arrived. The explanation for the fire. gl;ven by W F. Coover, was: "“an

experiment wsing highly inflammable materials and a continuously running
molor was being conducted for defense work."29%6 This article was the only
time the project, even in an indirect way, made the front page of a paper before
the official announcement in August 1945 about the role of the College in war
work. Later that year, Coover reported in the paper that “26 memberts of the
Chemistry Diepattment are engaged in vital war projects of a confidential
nature. “24/  His reference was never explained in any follow-up article, Earlfer
that same month, B. H. Platt, the head of the building and gmunds- department
at the College, indicated “considerable remodeling on the inside of the

[Chemistry Building] where storerooms and dassrooms were rearranged. 248

, 285 yle Abbott, “Be Palrioticaily Quiet," The lowa State Daily Student. May 22, 1942,
961 246 "Chemistry Roof Blaze Brings Cut Fitemen,” The Iowa State Daily Student, July 7.
o2, 4 247Chemists Needed for War Work,"” The Jowa State Daily Siudent, September 23,

| IM'E'E“ﬂdiﬂg and Grounds Men Kept Busy," The Towa State Daily Student. 6,
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No mention was made that this extensive remodeling included erecting
barricades across the halls of the building. A more direct reference to secret
research was made in January 1943 when a report appeared about the building
of a gas main for the new research laboratory east of the Dairy Induskry
Building., “What the gas will be used for was noi revealed since the activities
within the Iaboratory are defense secrets ¥24? This article was the last to appear
and only a small letter to the editor in 1943 complaining about the lack of fire
exits in the Chemistry Building followed. In that Jetter, a reference was made
by the student to new construction that * closed off the hallway.”250 The
voluntary censorship plan must have worked because no moze mention was
made of the project at all. This search of the papets probably proved that
Groves’ method to allow casual references in every day matters did work at
least at Iowa State College. The secret was never that there was secret work
going on; it was jusi that the details of the involvement with atomic research

and any mention of the Manhattan Project was prohibiked. 2%

249New Research Laboratory Connected to Gas Main,” The Jowa State Daily Student, 7.

2 onise Jaggars, “Believes Chomistry Building Need More Fire Exits,” The Jowa Siate
Daily Stydent. March 30, 1943, 3.

251 There is some evidence that even fown's people knew that secret work was on
campus, For example, Margaret Mae Gross, a young secretary in the library at the time
remembered taking her father's farm milk to the Dairy Industries Building for testing and
knowing that secret work was going on next doer (Gross, interview with author, January 19925,
Also Bess Ferguson, a longtime Ames resident remembered walking by on the cinder path that
ran near the present day Physical Flant and knowing that secvel work was progressing in
what later became known as Little Ankeny (Mrs. Fred Ferguson, “Interview with author,”
April 21, 1986, Ames, [A, 10). The atlitude in bobh cases seemed fo be that even if you knew,
you fust did not talk about it; after all a war was In progress.
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Materials Shipping Security Regulations
Federal rules and regulations for shipping materigls
The OSRD and NDRC developed no specific requirements for shipping
hazardous materials, so the general regulations of the War Department
regarding all military information served as the gnide 52 However, by the
time the Manhattan District took over, shipments were becoming more
numerous, 50 the District instituted a swvey in November 1943, followed by
specific regulations on handling shipments. Guard pools were areated at
specified sites around the country, including over twenty guards who were
stationed at Chicago to guard rail and truck shipments of critical materials o
Hanford from sites in the East and shipiments of recovery materials from
Harford to sites in the Midwest and East (including Iowa State College). The
courier system was also enlarged with pools established at various sites,
including Chicago, especially after the institution of the Top Secret
clagsification scheme, to carry small items, often radioactive. in personal
luggage from site to site. Finally, a scheme of eight forms of ransportation
methods ranging from Railway Express to Courier in descending order was
standardized o prescribe shipment of the critical materials by the most

appropriate and secure means.253

Materials shipping security at Inwa State College
Harley A Wilhelm received the honor of taking the first “shipment” of

uranium fo Chicago when he made the historic trip with an 11-pound ingot

Z2MED History, Book I General, Volume 14 Intelligence and Seeurity, 5.1,
Z53MED History, Book I General, Volume 14 Intelligence and Security, 5.1-59.
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cartied in the old suitcase some students had earlier given him.25¢ Frank
Spedding contirued that tradition for a short while when he {ransported metal
on his weekly hips into Chicago. 5oon the quantity and weight of shipments
grew oo great to hand carry, so the project began to use railway express and
then freight. Shortly before moving to the Physical Chemistry Annex, the
small 4" x 4" x 3" boxes would be trucked down to the depot to calch a Railway
Fxpress car, but when the production piant was set up at the Annex, a train box
car would be called to come to the railroad sidetrack that 1an by the power plant
close to the Annex. Men from the plant would load the train, lock it, and give
instructions for shipping the materials. On the other end, quite often Chicago,
someone from the Iaboratory would meet the train and unload it. The railroad
personnel had no reason to suspect what was in the litte wooden boxes. The
trains appeated to come into Ames empty and leave empty because usually
one layer of 4” by 4" boxes was all that was necessary to come close to exceeding
the weight Jimits. Most freight cars at that time held approximately 40,000
pounds, so quite often less than 400 boxes would meet the weight Hmits, Most
trains left Ames with what looked like a higher floor, but if anyone had
examined the frain closely, they would have seen axles straining or even
bending under the extreme weight.255

Early under the jurisdiction of the Manhattan District, there were no
special guard details. After the Manhattan Disirict requited shipments of this
type to carry guards from the Chicago pool, two men in civilian clothes,

254wilhelm. interview with suthor, 11-12.
255paterson, interview with author. 7.
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usually overalls and sweaters, came and left with the shipmenis. Spedding
recalled that people in town soon spread stories that empty train cars were
coming into the College with two hobos in the car and wete leaving empty
with those same two hobos aboard, Ihose who saw the trains probably
thought that the scientists or the Coliege had so much power that they could
order and send out empty trains when farmers throughout the state could not

get a train to ship out their corn.256 But security remained intact and no one

reported in the newspapers the incidents of the empty trains. 257

Plant Security

Governmental plant security regulations

In the case of academic instifutions, the NDRC and OSRD required no
special integrity checks or loyalty signatures for the institution as it did for
individuals within the organization. Unlike the educational institutions,
comnpanies and other private contractors were checked for violaiions of laws,
fraud, and any poor performance with government contracts. OSRD and
NDRC inade no physical inspectons of the majority of plant operations. since

it did not have a separate staff from the committee or organization to perform

256gnedding, interview 5 with Calciane, 10; Peterson, interview with author, 1990, 6-
7: Wilhelm, interview with author, 1996, 16-17; Spedding, Withelm, Daane, Interview. 1967,
12; Frank H. Spedding. “Freight Car Boondoggle,” Spedding Manuseript, 1.

257 There was oitly one small breach, or what was initfally belleved to be a breach, In
security during the shipping days. A young boy of about twelve, watching some of the men
loading the Railway Express car, noticed that they were having trouble lifting the boxes, He
shouted, “What are you loading there, uranium? When militaty security got wind of the
incident, they were sure a breach of security had oceurred. Upon investigation though, it
seemed that the boy had been studying chemistry and the elements on the periedic table. He
had made the assumption that the highest numbered element (aranivm) was also the
heaviest, He just used that as a referanee to the heaviness of the boxes, No one from the
Troject had talked. (Frank H. Spedding, A Security Seare—Boy Saying Uranium,” Spedding
Manuscript, 1-2.}



128

them. All of that activity was left to individual contractors. There were
twenty-five plants, however, planis that were contributing a major portion of
research expertise, whose operations were checked for any violations of
government security measures. The violations though were reported only to
OSRD and it was left {o the committee to bring about complance with the
recommendations. The national headquarters adopted mirimal secarity
measures: staff wore photographic badges like those used by the Army and
Navy, the Federal Works Agency provided guards for duty around the
building, and OSRD installed electrical burglar alarms in sensitive areas to be
turned on after the offices closed 258

The Manhattan District instituted a much more thorough program of
plant secwrity when it Jaunched its Flant Protection Progtam in August 1943,
The program required a survey of all installations engaged in important work
to discover if conditions existed te delay and hamper preduction or to violate
security, particulatly checking to see if a loss or comprise of sensitive
information occurred. Reports and recommendations were forwarded to the
Area Engineer or an officer assigned to that facility as security officer. The
District compiled a lisf of important facilities and revised it bi-monthly starting
in June 1944. Each facility was rated A {(where interruptions would setiously
delay the project work). B (infractions would cause minor delay), and C (where
viclations would cause no delay). Each report contained a composite rating of

Excellent, Good. Fair, ot Poor. All A and B facilities had [0 maintain at least

2583tewart, 253-254.
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Good and Fair ratings respectively, and it was up to the area engineers to bring
them into compliance.25?

Protection against sabolage was another concern of plants, so erecting
bariiers like fences and screens as well as locking entrances and providing
guard details was common practice. Usually workers wore an identification
badge to gain enfrance fo restricted areas that were normally set aside or
protected in some way. The Manhattan District also instituted a rigorous
program of visitor access in order to protect the plant from the unwanted, the
undesirable, or the curious. For a visitor to gain access, written permission had
0 be obtained from the District Engineer Office. Since most visits were
personnel employed elsewhere on the project, background checks had already
been completed. Those completely outside the hurisdiction of the Manhattan
Project facilities at first had to underge a background check before gaining
admittance to a site facility. Latet, the Area Engineer’s Office initiated a
standard pass and completed checks, which speeded up the precess of visitor
access. When visits were considered urgent by the confractor, as was quite

often the case later in the war, teletype and telephone clearances substituted for

wiitten requests.260

Z9MED History. Book 1 General, Volume 14 Intelligence and Security, 54-55, 4.1-4 9,

260MED History, Book I General, Volume 14 Intolligence and Security, 4.5-4.11. See
alss The War Deparhment, “Plant Protection for Manufacturers,” Pamphlet No. 32-1, May 1,
1943, revised from the February 1942 pamphlet of the same name for more information on
every aspect of plant security from sabotage to fire protection,
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Plant security at Yowa State College

At the starf of the project, Iowa State developed its own security system.
After clearances were received, all employees were informed that the Ames
Project’s purpose was fo obiain pure materials used in the constiuction of an
atomic bomb and that the work was highly classified. No one was to discuss
the work with another person except others on the project. Papers and
notebooks were always to be locked up and no non-project persen who was in
the area at the time should see handwriting on paper or on the blackboard By
summer, the Chemistry Building had two wooden pattitions or barricades
erected, one at each end of the area in which the project peopie were working,
and a guard was posted at each barricade at all fimes o check identification
badges of workers and passes from visitors. That guard kept a log of visitors
with names, time of artival, and time of departure. There were no special
barriers erected at the production plant, but it was guarded at all times and
spotlights were placed outside and fluorescent lighting inside for extra
protection, Since three shifis 1an 24-hours per day, it was probably thought that
guards and the spotlights were sufficient. The Manhattan District added some
guards to the local force and also required extensive logs to be kept. Work was
compartmentalized and only the top men in each project were briefed on work
elsewhere 261

John W. Moote, personnel director of the Ames Project. in an interview

with a local Ames paper in 1945, explaired a bit more about the local personnel

261Frank H. Spedding, “Problems Encountered with Setting and Maintaining a Security
System,” Spedding Manuscript, 1-2; Frank H. Spedding, “Security,” Spedding Manuscript, 1-2;
“Building and Grounds Men Kept Busy,” 6; *“Litlle Ankeny”’ Plays Part in Victory,” lowa Stale
Studenf, August 13, 1845, 6,
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situation at Ames, especially the hiring and maintaining of guards. Moore
conducted the personnel checks for many of the Ames workers hited on the
project. He was also responsible for hiring guards. These men, usually local
residenis, were equipped with revolvers and controlled passage in and out of
buiidings. Moore went on to explain the fight security:

A system of pass identification (if you didn’t have one, you didn't
get in period, and if you had left it home vou went home after it
period) was worked out for employees. The guards were tough,
ton. On one oceasion, even Moore was refused admittance
because he had left his pass at home. although he remedied that

situation by writing one out 252
Several scientists found out that the guards were just as sirict about notebooks
or research materials left about. If someone left a notebook unlocked, he or she
was telephoned at home and told to come back immediately to put it in the
safe. Needless {o say, coming back Iate at night to put away secret materials
soon cured the forgetful scientists about carelessness.263 |

Few documents remain recording the results of plant inspections, 264 but
in one recorded instance, the security inspection team proposed some unusual
measures to correct a perceived security problem. Yowa State disposed of the
slag material from the reduction experiments at the College dump. The
material inciuded calcium flizoride, lime, and probably a litile vranium that

might be left in the slag. The calcium chloride, according to Spedding, served

252Barnie Kooser, “Intricate System of Passes for Bomb Project at College,” Ames Daily
Tribune, Avgust 10, 1045, 8,
263Peterson. interview with author, 2.

264gee, for example, John L. Ferty, “Letter to F. H. Spadding about Visit to Project to
take Radioactivity Tests,” August 18, 1943, Ames Laboratory Papers.
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as a good rat poisor, but the security officials for the Manhattan District were
concerned about the uranium pieces as a security risk, The project employees
were instructed fo dig up material that had been deposited in the dump and
ship it to New Jersey for storage as well as any future waste. Security inspectors
also noticed that small amounts of the uranium tetrafluoride were sometimes
deposited in the soil at the Chemistry Annex building. The Ames Project
parsonnel dug up six inches of soil in a skrip twenty inches wide all around the
Annex to ship to New Jersey also. Filters were installed on the exhaust fans to
eliminate the deposition of uranium outside the annex.

The project administration searched in vain for containers to ship this
material in until Wayne Keller suggested that in his Kentucky hometown,
whiskey barrels were quite ofter: left over from the distillation process and
could make suitable confainers. Spedding approved the suggestion and asked
him fo order 1,000 whiskey barrels. By mistake, Keller's sectetary typed on the
purchase order, “one thousand barrels Hiram Walker Whiskey.” The
purchasing agent of the college, Mr. Poits, had been iold early in the project
that for security reasons he was to approve anything Dr. Spedding ordered, and
the government would pay for if. Despite the security requirements, Potts
called Spedding at 6 o'clock one morning and questioned why he was ordeting
whiskey through the College in fowa, a dry state. Needless to say, Spedding
straightened ocut the agent and assured him that it was just a typographical

error; he only needed the barrels.265

2635pedding, interview with Hacker, 37-38; Frank H. Spedding, * Security Involving
Scrap,” Spedding Manuscript, 1-3. This story also appeared in varying forms in several
publications including many Ames Laboratory publications after the war.
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That was not the only frouple the project had with those whiskey
barrels. When the barrels arrived, a group of men who did the heavy lifting
around the project called the “Bull Gang,” were instructed to dig up the dump
material, Suddenly, Dr. Wilkelm had too many men volunteering for this
dirty and strenuous duty. He suspected something was amiss, and when he
went to the dump, he found that the men were propping the whiskey barrels
on. the edge of a hill and draining about a cup of whiskey from each barrel
before filing them with the dumi: material. Despite the happy workers, the
slag was eventually crated and shipped to New Jersey as the instructions
provided. What New Iersey. finally did with the fine [owa black dirt and slag is
not mentioned in any records, and evidently no one to this day knows.266

Oecasionally, more than plant security was threatened by secrecy.
Because the chemicals were volatile, frequent fires errupted. Since the Ames
fire depariment could not come into the buildings that housed the production
plant or the research activities because of secrecy requirements, the College
allowed the firemen and equipment to come. but remain outside in the event
a fire went out of confrol. Luckily, the workman were always able to use the
Iime and powdered graphite around the production building to squelch any
flames. Some days that was quite a chore; there were at least six explosions in
one day because some wet raw lime being mixed in the bomb retort contziners

adversely affected the reduction experiment 267

266Prank H. Spedding, “Security Involving Scrap,” Spedding Manuscript, 1; Frank H.
Spedding “Interview with Dorothy Kehlenbeck,” July 5, 1961, Transcript in Spedding Papers,
5-6; Tressel, 10-11; Paane, Spudding, Wilhelm Interview, 1967, 13-14.

267Kooser, 8; Frank H. Spedding. “Explosions,” Spedding Manuscript, 4-5; Daane,
Spedding, Wilhelm Interview, 1967, 25.
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Incidentally, that was the day that several secretaries threatened to resign
and one Army officer received a rather suspicious wound. Secretaries, who
were at an office attached to the production plant, had to paés through the
firing pit arez in oxder to get oulside the building. After that series of
explosions, they were wary of staying any longer in a potentially dangerous
work environment, Spedding, however, convinced all but two of them to stay
after he promised to strengthen the wall between the office and the operations
area and to cut a door to the outside directly from their office. That same day
Major H. A. Savigny, an Army officer who also happened to be the Area
Engineer, came fo investigate the problem after the third explosion. While he
was there, another explosion ocowrred, and, of course, he immediately ran for
the doot. As he was talking to someone a few moments later, he suddenly
grabbed his leg, and a small piece of metal fell from a burned hole in the seat of
his pants. Since he sustained a minor burn, he was kidded that he was
probably entitled to a purple heart that could be used as a patch to cover that
hole in his pants. Others, however, thought it might be somewhat hard to
justify his “bravery” since it was apparent what he was doing when he was
injured.268

When there were breaches of plant security, Spedding could often
depend upon his own personnel to let him know about potential problems.
Only one letter existed in the documentary files about a potential lack of
security, and that was from a night shift manager at the Physical Chemistry

268Frank H. Spedding, “Explosions,” Spedding Manusciipt. 5-6; Daane, Spedding
Wilhelm Iuterview, 1967, 11-12, 25-26.
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Annex I During a biackout one night that foreman, testing the project
security, found that he could move freely around the building without being
challenged since only one roving guard was posted. He noticed that there was
no guard in the back room where locked files were located, so he suggested that
guards be posted In each room. The three regular guards then could be placed

at the froni door, the back door, and roving 262

Compartmentalization of Information

Federal rules for compartmentalization

Compar tmentalization of information as conceptualized by the NDRC
and OSRD meant that no person confracting a project ftom the government
needed more information than what was necessary to complete a confract. As
a result, no one except the members of the conmuniitee or some central staff
members knew the entire operation of NDRC or OSRD. The purpose of this
restrictive policy was to minimizZe the amount of damage if any individual,
either intentionally or inadvertently, dividged secrets.&? The policy was
highly criticized by the scientists throughout the war as a detriment to
efficiency. The principle. as it operated under NDRC and QSRD, was probably
as much a concession to the armed forces to allow them to entrust the agency

with classified informatior as it was to protect indiscretion since there were no

known cases of the latier.

26%ack Boyt, “Letter to Frank H. Spedding, on Secutlty,” July 30, 1943, Spedding
Paper.
2708tewart, 28-29.
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The guiding principle for the Manhattan Engineer District was also
compartmentalization, interpreted in the most stringent of terms. Groves took
his 1ules from an intelligence bulletin that stated:

Two cardinal rules govern the right to possess classified
information:

{I) The person must be authorized to have the information
(i.e., known fo require the information in connection with
official duties and in performance of his work.)

(2) If the person is authorized fo have the information, then
he is eniitled to only so much as is necessary for him to
execute his function. 7t

Groves applied this policy much moze Iiterally than the guidelines used
under the NDRC or OSRD. For example, blueptints for plant construction
project had to be broken into parts to conceal total project designs; orders for
raw materials were supposed to come from a number of suppliers because a
large quantity coming from one supplier could betray the project’s purpose;
and functions like assembly of certain eguipment and its manufacture were to
take place in separate locations. The Army took a much siricter view of
information and personnel exchange between laboratories and even within
each laboratory. As a resulf, wiitien agreements such as one developed
between Los Alamos and Chicago Metallurgical Laboratory were spelled out in
such minute detail that the only practical channel open for exchange of
information was for Oppenheimer or his representative from Los Alamos to

visit the Chicago laboratory in person when information was needed.#?2 The

ZAMED History. “Safeguarding Military Information,” 4.
2I23ED History, Book 1 General, Volume 14 Intellizence and Seawily, 6.3-6.4; Jones,
268-270: Hewlett and Anderson, 238232,
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case of holding a colloquium at Los Alamos, for example, created such a stir
within the project that the Military Policy Committes sent Bush to Roosevelt
for a letter that could be sent to Oppenheimer and project directors
emphasizing the need for stiict compartmentalization. Finally, 2 compromise
was reached with Los Alamos where they were allowed to continue weekly
colloquiums for exchange of information; these meetings were 1eshicted as to

who was given access, a concession to Groves' extreme interpretation of

compat tmentalization.273

Compartmentalization at Iewa State College

There was some compartmentalization at Iowa State, especially after the
Manhattan District took over. Only the top research directors had access to
what transpired at other sites and travel between sites became more restrictive.
Buf the seminars started under Spedding in 1942 continued throughout the
way. The Manhattan District seemed to be much more interested in the
products that r:a;ﬁe out of the Ames Project itself, and since production was not
intertupted, the Manhattan District did little to interfere with the internal
workings of the scientific side of the laboratory.

Just like at other institutions, the Manhattan Distriet did provide its own
separate staff to Iowa State College An area manager, security agents, safety
engineers, and auditors were placed on campus to run the project

administratively. Ihese agenfs could not intexfere with the scientific progress,

273Franklin Roosevelt, “Latter to Lestie R, Groves, on Security in Manhattan Iroject,”
June 29, 1043 in MED History, Book I General, Volume 14 Intelligence and Security, Appendix

A-1; Hewlett and Anderson. 2358-239; Wyden, 99-100.
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but they reported production progress, checked security measures, and audited
travel and other expense accounts. Spedding revealed in his manuscript
history that these people were rarely scientists, or were they even security
agents by training. They were often businessmen o1 Iawyérs_. so they had little
experience with either how science worked or how to make a plant secure.
They used compartmentalization techniques that were handed down from
headquarters, but often they did not understand what they were
implementing 274 So often this level of organization seemed to the scientists
more of a nuisance than actually facilitating the project’s goals.

The District Area Manager himself was Spedding's counterpart on the
Army side. Usually, he was a major in training for a higher management
position in the Army and because Ames was such a small instaliation, the area
managers changed as often as every six months. It became almost a joke that
Armes was breaking in so many new managers constanily. Spedding said the
Army told him (in jest he assumed) that they would send someone to Ames,
and, if he could get along with Spedding, he was ready for a larger assignment,
such as a project that employed 5,000-30,000,.%75

Compartmentalization affected many sites much more than Iowa State.
Because Jowa State, by the Hme the Manhattan District arrived, had already

completed much of its original research under freer conditions, it was not as

hampered. From 1943 onward, Towa Stale was primarily serving as a

274Frank H. Spedding, “*Security of Scientific Information, 1941-1954." Spedding
Mantiscript, 3.

275Frank H. Spedding. “My Fersonal Contacts with General Groves," Spedding
Manuseript, 2-3.
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production facility and alsc doing specific resgarch at the request of other
contractors. Its purification program may have benefited from access o others’
files, but most of that was done on demand from another contractor with

whaom conversation was allowed. The Manhattan District’s strict rules and
regulations were more a nuisance than probably anyihing else.
Effect of Secusity on the Academic Laboratory, 1942-1945

Despite the requirements and regulations imposed by added security
when the Manhattan District acquired the atomic bomb project, the Ames
Project remained an academically-managed unit. The securify requirements
were added along side the academic structure, and even the military employed
academic management techniques when time and expediency required it. For
example, compartmentalization often broke down when a laboratory wanted
information to continue its project. Los Alamos was a perfect example when
Groves allowed the weekly seminars to cortinue. Groves never set foot on the
Towa State College campus duwring the war, and Spedding recounted several
instances when security was compromised fo accommodate other concerns.
For example, once a secusity officer asked that bars be placed on the windows in
the Chemistry Building fo prohibit entry by some saboteur. Thete were no bars
placed on the windows because the design of the building required that
ventilation go through those windows when experiments were in process.
Another time, a Manhattan District officer told Spedding to darken some
windows in the Chemistry Building. Ihey were never darkened because

Spedding thought that would make the working area for the scientists oo
datk. If was also a wall-known fact that the Manhattan Distiict officers were
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required to go through channels, but if a research director had an urgent
problem. he could even direcily approach Groves if he wished 276

Secuzity did prevent publication of the resuils of research, and on the
surface that was a military victory. Buf that requirement was imposed loag
before the military took over, and the scientists found a substitute for
publication that served the project just as well in sectecy—the report. In the
beginning of the project, weekly 1epotts were requited, then bi-weekly, and
evenfually monthly reports of progress in each laboratory. Each project leader
was responsible for his own group's report and those were summarized by
Spedding and submitted to the Metallurgical Laboratory.2?? An elaborate
precess of ceding, numbering, and distribuling these reports was instituted,
and the only way added secutity from the military affected this system was fo
require that only laboratory or project directors request reports from another
facility. Written agreements had to be formulated with each facility as to what
it could provide to others. But by the time this took effect in 1943 and 1944,
most scientists alteady knew. in a general way, who was working on the project
and what each labaratory might discover. It was a matter of getting around the

paperwork to obtain information,

Z/6Spedding, interview with Hacker, 1980, 25-26.

27?Numerous memos and letiers abound in the files relating to the receipt of repouts,
weekly, bi-monthly, and then montily. Fora sampling, sce A. H. Compton, "Letter to 5. K.
Allison, Encouraging Widespread Use of the Reports for Dissemination of Information,” fune 5.
1942; }. A. Wheeler, “Memp fo Research Assodates on the Change in Plans for Weokly
Reporis to a Monthly System,” August 13, 1942; Warren C, Jones, “Memo to Boyd, Burton.
Coryell, Seaborg, Spedding, Eastman, and Latimer Discussing the Receipt of Reports to
Provide Sammaries for Dr. Compton,” August 4, 1543; “Request for Assistance in Indexing Your
Reports,” nd.; A, H. Compton, “Letter to F. H. Spedding Requesting a Report for the Transfer
of OSRD Confracts to Manhattan District” April 19, 1943; and Canfield Hadlock, “Letter to
F. H. Spedding on the Consolidation of Monthly Reports and Letters into Semi-monthly
Reporls,” Seplember 6, 1943, all located in the Ames Laboratory Papers.
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Visits to pther facilities were siill allowed under the Manhattan
Engineer District though more paperwork accompanied each visit. There is
some discrepancy in how much time the military security requirements
actually delayed the project. In a Senate Hearing after the war, Leo Szilard
complained that he thought compartmentalization delayed the atomic bomb
deployment by up to eighteen months.2® When one considers that in the
National Academy Report in 1941, Compton predicted a device by January
1945, compartmentalization and other securify measures delayed the
achievement of the final goal only until August. Other problems were just as
important in the delay as the nuisance of security measures: innovative
procedures had o be developed; shortage of raw materials delayed the
development of processes; and the expetimentation and calculation and
recalculation in a new field certainly caused as muck delay as secuxity. Groves
even hinted in his book that perhaps the Manhattar Project speeded up the
process because scientists were not allowed to discuss every alternative and
spend a great amount of detail in the discussion process. When a mefthod
waorked, it was immediately used and usually became the preferred methad;
action on all others was stopped.2’® Perhaps, in some strange way, that was the
case. The military did not change the existing academic structure set in piace by

Bugsh; it merely added procedures and requiremenis along side the other

278~ Hearings Before the Senate Cornmittee on Atomic Encrgy, U.S. Senate Resolution
179: A Resolution Creating a Special Commnittes to Investigate Problems Relating to the
Development, Use, and Control of Atomic Energy,” MNovernber 27, 1945-February 15, 1944, 294

*PIGroves, 140; Hewlett and Anderson, 239, See also Richard G. Hewlett, “Beginnings
of Development in Nuclear Technology.” Technology and Culfture 17, no. 3 (July 1976): 469,
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structure In most cases when security was lifted. what was left was an
academically-styled unit or labﬁratory.

However, there was one area in which security continued to exert a
detrimentzl influence and that was in the declassifying process of documents
used in the creation of the atomic bomb and the many processes developed for
atomic energy applications. As early as 1944, there was a movement under way
to discuss ways to notify the public about atornic energy. Henry Smyth was
hired to begin the history of the project and release certain kinds of
information at the end of the war. The process of declassification of
information though became ensnared in procedure after procedure. Ihe
Tolman Committee (Spedding served on the commi{tee) was commissioned
in eatly 1946 to implement a declassification scheme, designating which
information could be released to the public and when it could be released.
Information fo be released immediately included that of *a broad scientific or
general technical nature."280 Infoymation to be held secret included the
“design and availability of atomic weapons. On these we believe that releasa of
information must be made a matter of general policy to be determined by the
Congress and the Presiclent. 251

The major complication after World War I was the developing Cold
‘War, with the Soviet Union as the target of continued secrecy. The Tolman
Committee recommendations were not implemented quickly by the new

civilian agency overseeing atomic research. By 1943, three of four research

2B0#gratement of Recormmendations on Release of Atom Bomb Project Information,”
Spedding Papers, 2.
281+ Statement of Recommendations on Release of Atom Bomb Project.” 3.
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papeis from the laboratories of that civilian body, the Atomic Energy
Commission, were still classified “Secret.” Also after the war, academic theses
on atomic energy remained classified uniil information could be later released,
and acédemic journals could publish nothing about atomic processes. It was
not until 1955 after the Geneva Conference on the Peaceful Uses of Atomic
Energy that many of the previously held secrets were released. This conference
was also coupled with a directive from President Eisenhower that all atomic

energy information be released so that industry could use the information to

build nuclear reactors.262

282K evtas, 378; Greenburg, 216. Also see Richard G. Hewlett and Francis Duncan,
Afomic Shield, 1947/1952 (A History of the United States Atomic Enerpy Commission, Vol IE;
College Park, Pennsylvania State University Pross, 1969). Al Jowa Siate thesss also
remained classified. By 1951, Robert Crr, the Director of the Library, reported that at that
point a total of 26 theses were still classified and 5 were testricted.  Of the 31 total, 11 were
from Physical Chemistry (Robert Orr, “Record of Classified Theses Written at ISC,” Library

Papers),



144

CONIRACTING—FINANCIAL CONTROL OF THE AMES PROJECT

Infroduction

Just as security challenged the administration of research, financial
control also became an important issue in research administration. Financial
controls were placed on the Ames Project by the NDRC, the OSRD, and the
Manhattan Engineer District. Each of those wartime national organizations
adopted a financial management device known as a confract, a mechanism that
essentially redefined the relationship between government and the academic
wazld Unlike security, which was by and large a temporary measure that
affected primarily the administration of a wartime laboratory, coniract

administration actually changed the nature of research administration forever.
Eaily University/Governmental Research Relationships

Conlractual arrangements actually developed out of a long-time and
somewhat ambivalent relationship between scientists and the federal
government,®3 The academic scientist, particularly in the non-agricultural

disciplines, generally taught courses while completing research and

283por detailed reports on eatly governmantal and academic relabionships, see A.
Hunter Dupree, Scfence in the Federal Government, whe traces what he calls a split bebween
the government that values primarily applied research and the universities that conduct
what he calls basic research, Though this argument doesn't take Inte conglderation all of the
complexities governing the developing relations, it does portray the fact that the two entities
gid in many ways feel suspicions of each other. Also see Daniel 5. Greenburg, The Polifics of
Pure Science (New York: New American Library, 1967}, 51-67 for a discussion of pre-World
War attitudes in academia and government towards scientific research,



145

scholarship at his/her own expense as a patt of the teaching appointment.
Little governmental support of academic science developed before World War
IT, except some attempts at supporting application-oriented research that would
have short-term benefits to a particular segment of society (ie., that provided
by agricultural support or public health research). A report commissioned by
Franklin Roopsevelt in 1938, for example, reported that universities spent $50
million on research in 1935.36; of that $6 million came from the federal
government, mostly supporiing agricultural research.28

By the 1930s. some of the barriers to government funding changed by a
complicated set of circumstances. The financial sil:uatidn, caused in large part
by the Depression, eroded many university endowments as well as those of
private foundations that had supported scientific research through the 1920s.
By the beginning of World War Ii, coupled with the advent of more
sophisticated and expensive research equipment. the transition to large group
research, and the need for large infusions of money to make new scientific
discoveries in fields like nuclear physics, scientists had begun to make
overtures to interest the government in funding scientific research.285

Howevet, the eroding world situation was probably as much a
contributor to the changing attilude as anything. Most documentary sources
do not give enough credit to this dangercus condition, but physicists and other
scientists were most often, as the majority of professionals and non-

professionals alike, patriotic people. This situation more than anything else

284Recparch—A National Resousce: 1 Relafion of the Federal Government fo Rescarch,
National Resources Commities, December 1938, 189,

25 Greenburg, 65-66; Dupree, 367.
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probably made the difference in the relationship between government and
science—they needed each other to win a war which was to be fought with
advancing fechnology as well as human resources.2¥ The split befween
acacdermic scienfists, if indeed there was an actual split, and the government
establishment dissolved when scientists and federal money were both needed

to win the war against Germany.
Cementing the Relafionship~Bush's NDRC and O5SRD

When the Natlonal Defense Research Council (WDRC) and the QOffice of
Scientific Research and Development (OSRE) were established, they did not
create thelr own laboratories to suppott scientific efforts, but they decided to
support research through existing laboratories, mostly in educational
institutions. The idea was certainly novel, since during the last war scientists
had most often worked in uniform at makeshift laboratories away from their
home institutions. This new approach though necessitated some way fo
register the government/academic relationship, thus the NDRC looked at the
contract as a device (o cement that relationship with academic laboratories,

Interpreted in its broadest sense as an agreement between two or more
parties to conduet work for the benefit of those involved, the contract had long
existed as a device to confro] relations between the government and others.
For example, the government had been known to contract for surveys of

coastal or geographic areas of importance, to fund expeditions across the

236 Arnold Frutkin, Infermational Cooperation in Space (New York: Prentice Hall, 1965),
10-17, argues that scientists in war time have generally reacted to the national needs of the

country.
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country, or to support some project of national importance throughout its
history. but these were not by and large scientific ventures.287 - By the early
fwenlteth century, the primary support for science funding was still located
within the university structure. Government support of scientific research
efforts in World War I became temporarily necessary for national defense,
Scientists were recruited into the military forces and given problems, especiaily
those of a chemical natute, to solve. The National Research Council was set
up as an agency to oversee this cooperative research, but after the war when

the emergency was lifted, most scientists returned to their individual

instifutional efforts 288

The agricultural research movement

That is not to say there were no cooperative ventures between the
government and the academics. Federal money provided through semi-
independent research insttutes called experiment stations had supported
agricultural research at lang grant colleges since the passage of the Hatch Act in
1887. The Adams Act in 1906, the Purnell Act of 1925, and the Bankhead-Jones
Act In 1935 further codified and stiuctured the rules for agricultural research.
The experiment station was organized as essentially a separate, but cooperating

organized research unit (ORU) or research institute, or center within a

287For the most definitive work on government and science relations see Dupree, Scicnce
in the Federgl Government. See also books like Alice M. Rivlin, The Role of the Federal
Gopernment in Financing Higher Education (Washingion, DC: Brookings InsHiintion, 1961),
Chapters 2 and 3; and Homier . Babbldge and Robert M. Rosenzweip, The Federal Inferest in
Higher Education {(MNew York: McGraw-Hill, 1962}, Chapter 1 for general historical surveys on
governmental and academie relations.

2B81ohin €, Burnham, ed., Sciznce in America: Hisforical Selections (New York: Holt,
Rinehart and Winston, 1971}, 257,
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university or college, The Hatch Act was not explicit about the particular
structure to be employed in the organization of experiment skafions, except that
the stations act somewhal like departments in colleges or universities:

in order to aid in acquiring and diffusing among the pecple of the

United States useful and practical information on subjects

connected with agriculture, and to promote scientfic

investigation and experiment respecting the principles and

applications of agricultural science, there shall be established,

under direction of the college or colleges or agricultural

departments of colleges in each State or Tertitory .. . a depariment

to be known and designated as an “agricultural experiment
station” . . 259

Since the research crossed several departments, for all practical purposes,
most stations wete separately administered by their own staff, quite often run
by governing boards from various disciplines in universities or colleges Eatly
on, some university presidents even served as station directors, but by 1905
only four states remained in this situation. A more common practice saw the
dean of agricultuze serving as the station director2?0 This administrative
struchure, akin o a quasi-deparimental shucture, surfaced again in the
twentieth century as a standard model for interdisciplinary research in physics

and chemisiry during and after World War I1.2°! The passage of the Hajch Act

2894 pct of 1887 Establishing Agricultural Experiment Stattons,” in H. C. Knoblauch et
al,, Stafe Agricullural Experiment Slations: A History of Research Pch}y and Procedure, U. S,
Department of Agriculinre Miscellaneous Publication Np, 904 {(Washingten, I C: UL 5,
Government Printing Office, 1962}, 219.

290 lired Charles True, A History of Agricultural Experlmentation arid Research in the
Unitad Stafes 15071325, 11.5. Department of Ag‘iculture Miscellaneows Publication, No, 251
{Washington, DC: 1.8, Government Printing Office, 1937), 134-136

2%18averal works have been written delailing the passage and effects of the Hatch
Act and subsequent legislation. Seze H. C. Enoblauch et al, 1962 for a summary discussion of
the Hatch Act and its subsequent implementation; Alfred Charles True, 1937 for one of the
first surveys of agricultural research and its relationship with the government; and Alan |
Marcus, Agricultural Science and the Quest for Legitimacy: Farmers, Agriculberal Colleges, and
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and its subsequent legislation affecting agricultural research, certainly set the

stage for certain notions of contract research to be implemented later in the

twentieth century.

The National Advisory Commitice for Aeronantics

However, the National Advisory Committes for Aercnautics (WACA)
came closest to the actual model for contract research as interpreted and put
into place by Bush. NACA employed a contract type arrangement to fund
research in both its own laboratory and in those instances it went outside to the
university. Created in 1215, NACA consisted of 2 committee of twelve unpaid
people, including twe from the War Department, two from the Navy
Department, one each from the Smithsonian, the Weather Burean, the Bureau
of Standards. and five more atlatge members commissioned fo solve
problems in the aeronautics field.?? After splitting into thirty-two

subcommittees during World War I, the Committee reorganized after the war

Experiment Siations, 1870-1890 {Ames, IA: lowa State University Press, 1985) for an
examination of the complicated relationships botween the various peoples and associations
involved in establishing and maintaining the experiment stations in fhe late nineteenth
century. Robert 8. Friedman and Renee C. Friedman, The Role of University Orgonized Research
Linits in Academtic Science, National Science Foundation Report, NTIS PB 52-253394
{Washington, DC: National Science Foundation, 1982), 35-36 point #o these agricultural units
being separate from academic departments and foreshadowing a trend for research institutes
in the twentleth centuries ag separate, sponsored-driven and funded, task-orientad, and
problem-focused entities. Agricultural research received the lion's share of federal funding
from the federal government vp until World War I, For example, from the time of the
enactment of the Hatch Act through 1933-34, experiment stations had received almost $74
millionr. (Malcolin M. Willey, Depression, Recovery and Higher Education: A Report by
Committee Y of the American Associafion of Universify Professors {New York: McGraw-Hiil,
1937}, 36

2%2Roger Bilstein, Orders of Magnitude: A History of the NACA and NASA, 19715-1990
{Washington, D. C.: National Acronauties and Space Administration, 1989}, 4.
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into six technical committees and a research director who handled most
administrative matters.

By the late 1920s, the committee was eniarged to fifteen members with
its own mnational laboratory conducting most of the research work. The
committee 1eceived suggestions for research from three sources: the
government {most offen the military), the NACA staff, and outside sources
like aircraft manufactuvers, The projects from ouiside sources were assigned to
a subcommittee in the area for evaluation on technical metit and then sernt to
the executive commitiee for final approval. The suggestions from the military
services and other government bureaus were sent directly to the executive
comumittee and approved unless they duplicated work alteady in process. Once
a project was approved, it generally ended up af the Langley Laboratory where a
research authorization was written with a scientist ﬁ.rhn was allowed great
latitude in the conduct of the research Review of the research was guaranteed
at the beginning of the project and at intervals along the way. but researchers
were essentially left to conduct the research by their own devices.®3 Prior to
building the laboratory at Langley. NACA had also coniracted research on
aeronaulics to individuals within universities. The earliest contracts were for
studies on propeilers with William F. Durand at Stanfotd, who coincidentally
was a member of the main committee2% Even after establishing the

laboratory, NACA continued to contract with wniversities for scientific

293 Alex, Roland, Model Research: The National Advisory Comumittee for Acronaufics,
1915-1958 (Washington, D. C.: Natienal Aeronautics and Space Administration, 1985) 102-

106.
294Rpland, 33.
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research work. By 1939, NACA had confracts for hnrelire investigations at ten
universities.??5 This flexible contract style of research management attracted

Vannevar Bush when he became the committee’'s chailrman in 1938.
The Conkhact As Developed By NDRC and OSRD

When Bush laoked around for a siructure to administer NDRC
research, contracts were fairly common. However, those developed outside
the USDA and NACA were most often military procurement devices so
fraught with requiremenis and special safegnards that they would not work
with universities that already suspected government control. When Bush
originally developed the plan for the NDRC organizational structure, he made
a decision to split the actual research areas from the business side of the agency
under the assumplion that once work started, the scientist need not worry
about financial regulations with the Bureau of the Budget or the Patent Office
or the other bureaucratic agencies that were concerned with the administration
of research. He chose Bvin Stewatt, a lawyer who had been a member of the
Federal Communications Commission, to oversee the business side, or the
administration of contracts.?%

In Siewart’s mind as well as Bush’s, the development of a special
contract with universities must “combine a maximum of freedom for the

exercise of scientific imagination on NDRC problems with those safeguards

B3Dupree, 366.
2I8stawart, 191; Bush, Pieces of the Action, 37-38. Conant, My Several Lives, 241.
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necessary for the expenditure of public funds."27 Upon first hearing of this
new way of mobilizing science, James Conant, Bush's colleague, remembered:

1 recall saying something to the effect that, of course, we would
kave fo build laboratories and staff them with government
employees. “Not at all,” Bush replied. “We will write contracts
with universities, research institutes and industiial laboratories.”
He pointed out that such a procedure had already been used by the
National Advisory Committee on Aeronautics of which he was
then chairman. . .. Scientists were to be mobilized for the defense
effort in their own laboratories. A man who we of the committee

thought could do a job was going to be asked to be the chief
investigator; he would assemble a staff in his own Iaboratory if

possible; he would make progress reports ko our committea
thrm;gﬂh a small organization of part-time advisors and full-time

staff.

The actual contract form adopted on Augusi 29, 1940, contained two
characteristics: work at the home laboratory and complete flexibility in the
research plan of attack. The performance clause, the key to the new contract,
was an exercise in simplicity: the contractor would conduct studies on a given
topic and make a final report on a specified date; no details were provided as to
how the wotk must be performed 299

Another departure from past contracting procedures required conlract
negotiation with the investigator's insttufion, not the individual, This legal
precedent freed the researcher o do the work but did not leave the institution
holding the bag if additional costs were incurred. Io provide further
safeguards, the contract was written on a2 no-cost basis to the institution, plus

an overhead recovery, or administrative charge, of fifty percent of the wages

2975 tewart, 191,
288Conant, My Several Lives, 236.
295 tawart, 191,
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and salaries ko cover the institution’s cost in providing research facilities 20 As

Bush later repotied:

We proposed to contract with the university itself, thus placing
on it the responsibility for all such matters, and also giving it the

authority necessary for proper performance. In return we
proposed to pay its overhead costs, the portien of its general
expenses properly attributable to the added operation.#¢l

QSR also adopted the contract device as developed by NDRC, and by
January 1943, it created what became known as Standard Form 1001 0 use for
all contracts (See Appendix E for a copy of this foxrm). When procurement
became a necessary part of the project as it scaled into its engineering stage,
another conkract form, the Standard Form 1002, was created allowing for work
on a fixed price, plus a reasonable profit for the coniractor. Educational
institutions, however, never benefited from this form since by charter they
could not make a profit 302

Establishing research administration at the institutional level also
involved splitting the functions of business and research. NDRC and then
OSRD assigned each institution receiving a contract both a research officer and
a business or contracting officer. Likewise, the institution receiving a contract
was expected to assign someone to handle business aifairs for the institution,
in addition to the principal investigator already chosen by OSRD fo handle

research. This important division into fwo funciions became a characteristic of

3005 tewwart, 191; Irvin Stewart, “Memo on Explanation of Overbead and Survey Repaort
on Possible Changes,” August 5, 1942, in OSRD Papers, Record Group No 227, National
Archives, Washington, D. C.

I01Bush, Pieces af the Acton, 38.
325 tewart, 19192-198,
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the wartime research, but it also continued as government relations with
universilies continued to grow after the war, It is still & common characteristic
of academic research administration.503

This type of research s1ganization succeeded then, partly because of the
novel form of the contract, and partly becanse scientists wete more than
willing to support the defense efforts. By 1942, work on betiween 400 and 500
contracts with abont seventy-five educational institutions had commenced, %4

Ihe Manhkattan District followed the policies of OSRD and NDRC in the
contracting area. It usad the cost plus overhead basis for all its academic
regearch program contracts. Payment for work completed continuad by a
reimbursement system just as it had under OSRD However, the Manhattan
Engineer District required each confractor to submit a voucher to its assigned
area office first where a preliminary audit would be conducted before the

request for reimbursement would be forwarded to the District headquarters. 207
Conlracting at Iowa State College

The University of Chicago’s Metallurgical Laboratory negotiated the first
contract with Fowa State College. actually a subcontract from its own OSRD
Coniract No. OEMsr-410 in Februtary 1942 for $30.000, to last until July 1942 to

conduct experimental studies on the chemical and metallurgical aspects of

303Milton Lomask, A Minar Mirade: An Igﬂmm{ History of the Nationd Science
Foundation Washington, D. C.: National Science Foundation, 1975), 38-39,

I04Karl Compton, “Scientists Face the World of 1942, in Scientists Face the World of
1842: Essays by Karl T. Compion, Robert W. Trullinger, and Vannepar Bush {New Brunswick, N.
J: Rufgers University Fress, 1942), 20-21.

J0SMED History, Book IV Pile Project, Volume 2 Research, Part 1 Metallugical
Laboratory, Appendix -1,
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uranium and related materials.3%6 Most early contracts were actually letters-of-
intent with specific details to be worked out laket in a formal written
document. In the summer of 1942, the OSRD negotiated directly a separate
contract (No. OEMsr-433) with Iowa State College for experimental studies of
tube alloy and for experimental chemical and metallurgical stucies in building
a power plant.3%7 (For examples of versions of these two conbracis, see
Appendix E) In late November 1942, the Manhattan Engineer District tock
over OEMs1-410. changing its status fo a production or supply contract and
continuing it as Contract No. W-7405-eng-7 until termination on December 31,
1945308 OFMst-433 fransferred to the Manhattan District as Contract No. W-
7405-eng-82 on May 1, 1943, when most other OSRD contracts were placed
under district control. That confract with some modifications is the present
contract with which the Ames Laboratory continues its work through the U 5.
Department of Energy. 3% (See Appendix E for extracts of those under the
Manhattan District, and the full contract with the 1J. 5. Atomic Energy

Commission 15 included for 1948.)

306MED History, Book 1V Pile Project. Volume 2 Research, Part 1 Metallurgical
Laboratory, 2.1. E. L. Falmer, “History of the Amas Project under the Manhattan District to
Derember 31, 1946, 7 also published as MED History, Book I General, Chapter 11 Ames Project
{lowa State College). :

307yannevar Bush, “Letter to F. H. Spedding Appointing Him as Officlal Investigator
for Contract OEMsr-433,” July 20, 1942, ‘Contract OEMsr-433, Supplement No, 2,” Decemnber 26,
1942, 1, both located in Ames Laboratory Papers, Parks Library.

308 fankattan Engineer District, “History of Account” attached to an Audit by E. 1.
Stimpson, May §, 1947, in Manhaitar Engineer District Files, Record Grougp No. 77, National
Archives, Washington, DC.  Also see MED Hisfory, Book IV Pile Project, Yolume 2 Research,

Part 1 Metallurgical Labaratory, 2.9

309 fanhattan Engineer District, “Listing of Accounts,” attached to an Audit by E. J.
Stimpson, May 6, 1947, in Manhattan Engineer District Files, Record Group No. 77, National

Archives, Washington, DC.
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As seen in the appendix, the eatly contracts with the University of
Chicago and OSRD were quite flexible. When the Manhattan District took
charge, the production contract underwent several modifications. Because all
contracts were on a cost plus overhead basis, there could be no profit to an
educational institution like Jowa State. Particular problems arose when the
Manhaitan Engineering District wanted to negotiate the contracts on a price-
per-pound delivery of wraninm and also on certain purity and quantities
produced. However, there was no adequate way to pradict the costs of these
requirements. Price per pound started at about $22 when the district took
control, but Spedding thought that he could make uraninm for around $8.50
per pound. It was actually produced at a cost less than that, so with each
coniract supplement, the price was negotiated downward as quantity and
putity scaled upward. Renegotiating supplements demanded by the no profit
clause created a constant problem, and during the war it was never solved
because Jowa State, an educational institution, was the only full-fledged
industrial plant operating under no-profit requirements. Eventuaily, the
Manhattan Project had to reimburse Iowa State for actual costs because the
project could not get extra money from the College or anywhere else if the cosis
of materials suddenly changed or delays were encountered in the processing, 10

By December 31, 1946, the face value of the Ames conkracts amounted (o
approximately $7 million. Howaever, the work, including research, production,

and service had been carried out for $4 million with the laboratory producing

310%rank M. Spedding, “Contracis,” Spedding Manuscript, 1-2; Manhattan Engineer
District, “Listing of Accounts,” See the appendix for the history of costs reductions.
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over two million fons of uranium billets with smaller amounis of thorium
and other rare earths. Uranium production costs fell from around $22 per
pound to $1 per pound before the end of the waz, in most part, because of the
Ames process of uranium preduction. All in all, the government received
quite a bargain working on a no profit basis with the College.?11

The issue of overhead cost recovery was a particular thorny issue for
Towa State because of the difference in the face value of the contracts and the
actual costs incurred. After the war, that charge was negotiated and
renegotiated until Towa State finally received approximately $1.2 million in
administrative charges for research and development work for the war
work.?12 Some of the federal overhead money paid for a new building that
linked the chemistty and physics deparfments physically as well as
symbolically. President Friley, as controller of the overhead money, spent
$10,000 for journals and books to start a Physical Sciences Reading Room on
the second floor of the new administration building; some of the funds even

went fo assist the new commercial television station on the campus. 313 These

NiFylmer, 7.

31215wa State Board of Education, Minutes of the lown State Board of Education,
Pecember 9, 1947, 97, To understand the enprmous value of that figure one needs only note
that the entire operating budget of the College fot 1944-45 was $4.5 million (Biesnial Report of
the Stale Board of Educafion Ending fune 30, 15465, 476), The fotal value of business transacted
by lowa State during the 1944-45 fiscal year was $8 million, a 50 percent increase over the
last peace time year 124142, Most of that increase was due to increased activity in military
training and war-related research {Biennial Report of the Siate Borrd of Education Ending June
30, 1246, 3943,

3Emnk H. Spedding, “1246-55," Spedding Manuscript, 3; Spedding, Wilhelm, Daane
Interview, 1967, 35-36. Actually Gaskill and Friley could sign for lowa State according to a
resofution adopted at the February 8, 1944 Board of Education meeting: “WHEREAS,
President Friley has roported the negotiation of contracts with governmentz] agencies for war
research, BE IT THEREFORE RESOLVED that the I'resident of Iowa State College, the
Buginess Manager of Iowa State College, and Harold V. Gaskill, Dean of the Division of
Sclence be authorized to sign, either separately or jointly, contracts with U.S. Governmental
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funds were spent essentially at the discretion of the President, and it was not
until 195G that a policy was created to handle this administrative money
differently (see Appendix F}. That policy again established the two ter system:
both a science officer and a business officer for the College needed to negotiate
contracts The policy for handling administrative costs was also established:
that all ovethead funds shouid go into the General Fund instead of the
President's Office to compensate the College for the costs of doing research 314

Shorily after the war's end, Spedding approached the state of JTowa to
take some of the overhead money and invest in the inifiaion of an Institute
for Atomic Research at ITowa State College to run atomic yeseavch projecis of
interest to the state. The Ames Laboratory was also established in 1947 funded
from the federal government, and continued under the newly formed UJ.S.
Atomic Energy Commission the same research and development contract held
by the old Manhattan Engineer District. The contract declared that Iowa State
as 2 national laboratory should continue atomnic research, particularly

specializing in materials preparation research. The newly-formed Institute for

Agencies for War Research, and to accept granis for such research programs, subject to the
approval of the Building and Business Committee™ (Minultes of the Bowrd of Education,
February 8, 1944, 273). A separate account was created to receive the funds from the
government for war research, but Friley reported each of the paymonts to the Board of
Education during the war. {See Mirulfes of the Board of Eduration, june 22, 1943, 151 for a report
of the receipt of $300,000; Minufes of the Board of Education, March 28, 1944, 298 for a report of
a $500,000 amount on a research supplement as well as the report of the inspection of an
addition o the Physical Chemistry Anmex on February 14 paid for by government funding;
Minntes of He Board of Educafion, September 19, 1844 for receipt of $1.314,000 for continued

research. Subsequent reports follow in June 1945.}

34]gwa State Board of Education, “Statement of Principles Relating to the
Negotiation and Acceptance of Research Contracts,” Minules of fhe Towa Stake Bourd of

Edveation, 1948/50, March 15-16, 1950, 259272,
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Atomic Research would contractually administer the federal laboratory for the

College 310

Patents and the Confracting Process

The use of the confracting mechanism by universities had ocne
requirement that greatly affected research administration during the war as
well as set a precedent after the war: all patents belonged to the United States
government when 1esearch work was completed on federal contracis. This
policy developed out of lengthy discussions during the time both NDRC and
OSRD controlled atomic research As can be seen in the Standard Conkract 1001
there are two forms for patenis. The first patent arrangements, worked out
with companies, essertially stated that the government received a royalty-free
Heense from any invention developed from war research. This policy helped
break the bottleneck that developed when companies refused to sign contracts
that did not give them title to patents. However, all atomic research
eveniually came under jutisdiction of the short form which stated that the
government had the sole right to determine who had title to the patents. In
the beginning, the long form patent policy was used, but as the project grew, in
the summer of 1942, President Roosevell instructed Bush to make sure that the

government obtain assighment of the patent ttles for all research done under

315Note the similarities between this unit and the agricultural research units
described above. Spedding went to the state legislature also hoping to receive state funding
for his research unif, much like an experiment station. It was separately administered by a
research institiute outside any one department; it was focused upon research in both chemistry
and physics as they related to atomic research; and it was sponsored by the federal

govermment threugh a contract-like appropriation.



ish

the government-sponsored programs.?1é Bush succeeded in convincing all

OSRD contractors to move toward that goal.

It was agreed that no monetary consideration would be given by
the Goverameni for the patent rights that already had been vested
in the contractors through operation of the original provision, but
instead that the necessary legal consideration would be supplied
by the signing of supplemental agreements to conlinue the work,
as each of the contracks involved required renewal 317

Bush wanted someone familiar with Avmy and Navy patent practices to
administer patents for OSRD, so the Navy assigned Captain Robert A,
Lavender (zetired) the task of handling the patenting process for the OSRD 318
When the Manhattan District took over the project, it continued the practices
set up by the OSRD and even allowed Lavender to handla all patents for them
as well, since he was already familiar with the rules and regulations that
governed military and defense interests 31° Bush as ditector of the OSRD
continued to receive “on behalf of the Government, assignments of rights to
inventions made under the Manhattan District confracts. #3209 Bush, in furn,
agsigned the patents to the public, thus keeping individuals after the war from
profiting frotn research completed by the contzactors during the war.

The practice of issuing patents followed very specilic instructions, and

all projects upon termination had fo clear up and file patents according to

318Stewart, 229-230, Bush, Pigces o {ﬂw Action, 83-84: MED History Book I General,

Volume 13 Patenis, 52, 2.1-24 See also Office for Emergency Management of the Office of
Scientific Research and Development, *Inventions and Discoveries,” Administrative Circular

1006, MED Fisfory. General, Volume 13 Patents, Appendix A3,
N?Stewart, 220
3185tewart, 226; Bush, Pieces of the Action, 83.
3195':&1&"art,, 226-227; MED Hisfory, Book [ General, Volume 13 Patents, &.1.

320gtewart. 231.
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those specifications. For example, research notebooks could be used as proof
and evidence for both assigning the patent to the government and crediting a
patent to the named contractor. This evidence was followed with statements
and certifications from the prime contractor head.321 As of December 31, 1946,
over 5,600 inventions had been docketed by the Patent Advisor Lavender's
office from over 2,400 prime and subcontracts 222

After the project was discontinued, this kind of paper work created
additional headaches for men like Spedding who not only had to worry about
the disposal of property for the projects under them, but they also had to clarify
what was patentable and then go through the lengthy processes of determining
who should be credited for the inventions. Spedding, for example, spent
countless hours and several letteis clarifying the vatying potential patentable

processes under his conirol at Chicago and Ames during the war.323
The Impact of the Confract on Research Management Styles

The contract encouraged universities to participate in defense work
because of the benefits incurzed doing government research without many of

the adminisfrative problems that had previously plagued agency-supported

321 Amy Services Forces, Manhattan District, "District Circular Letter," Logal 44-5,
June 12, 1944, MED History Book I General, Volume 13 Palents, Appendix A0,

322MED History Book I General, Volume 13 Patents, 5.1,

323For just a campling of the varions cases that required Spedding’s attention, see the
following letters all in the Ames Laboratory Papers: Frank H. Spedding, “Letter to Col. H. E.
Metcalf Regarding Case 5-520, Patent for a Uranium Hydride Method Under Newton and
Johnson,” Febroary 27, 1945; Frank H. Spedding, “Letter to Col. H. E. Mefcalf Regarding Case
5-324, Reduction of Uranium Tetrafluoride with Magnesium,” May 4, 1945, Frank H. Spedding,
“Letter to Col. H. E. Metcaif Regarding Cases S-4035 and 5-4036, Purifying Uranium

Materials,” May i1, 1945,
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research. At first, the contract was flexible, open-ended, and did not presaibe
the work needed. Those principles laid down by NDRC and OSRD were in line
with basic goals and principles of academic management techniques. The
rontract also allowed administration of research to be split from the actual
work of research and that appeased the scientists invoived. It satisfied the
educational institutions because they were to be reimbursed at cost, plus an
administrative fee for providing facilities and other necessities to enable the
scientists to undertake the necessary work without jeopardizing the financial
situation of the instituon. The patent clause became an additional control
device over the project because no one person could benefit financially from
the work undertaken though due credit for effort and innovation was
promised The Manhattan District did not do away with the contract or patent
principles laid down by OSRD, even though it made the conbract somewhat
more prescriplive, parficularly under those regulations that controlled
preduction.

But the contract did more than enhance the academic style of
management; it allowed the relations between government and universities to
confinue in much the same fashion after the war was over. Unlike World
War I, the scientists did not retreat from seeking research funding from the
government, because Bush had brought that research support along with its
administration to the researcher in his own laboratory, and in order to
continue work with necessary support, the scientist had a stake in seeing that
the refationship with government continue {o grow after the war. The
confract helped cement that relationship between the academic world and

government in ways that heretofore had been unknown. The contract
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remained the primary way of doing business with the government until the
National Science Foundation was created in 1950. At that Hme, the non-
military agencies like the National Science Foundation began to develop what
they called a new mechanism to conrirol scientific research. However, if one
looks closely at the grant, it was flrst and foremost a flexible contract. It had all
the characteristics of Bush's eatlier device: non-limiling in its geographical
applications, supporiing project research with no prescribed formula except the
demand of a report at project’s end, the award of the funds to the institution
rather than the individual, and fiscal as well as research responsibility
demanded from the institufion. The contract then—first a wartime fiscal
device—grew to be the controlling device for most research administration
after the war. It was the foundation upon which the academic world and the
government built a long-term relationship, a relationship that appeared to

mutually benefit both partes.
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WORKER HEALTH AND SAFEIY
Introduction

Mr. Premo Chickti was working with Dr. Wilhelm and me on the
reduction of thorinm fluoride to thorium metal. Mr. Chiott was
adding a beoster to the reaction in a room a few doors down the
hall from my office. Suddenly there was a terrific explosion
which blew out several of the windows in the front of the
chemistry building. When I came cut of my office to see what
had happened, the corridor was filled with dust about six feet
above the floor to the ceiling. I was relieved to see that Mr.
Chiotti had not been injured, but he looked very dazed and was
pacing up and down the corridor. As 1 passed him, I heard him
muttering, “I must have misplaced that decimal point, I must
have misplaced that decimal point 7924

The story above was probably embeilished in the retelling, because
health and safety of workers were serious matfers on the Ames Project. As
long as the atomic bomb project remaired a research project, wotker health
protection schemes concentrated on protecting scientists, who by training were
careful experimenting with potentially hazardous materials, from the dange1s
of known radicactive and toxic materials that would be used in the wartime
laboratories. Litile was known though about the risks with new materials like
plutonium, thorium, and other potentially harmful daughter products created
as a result of spliting uranium. Since the scientific liferature contained
informaftion about the harmful effects of radioactivity, it was natural fo start 2

protection program upon that established knowledge base. However, when

324Frank Spedding, “Humorons Story Concerning Explosions and Education,” Spedding
Mannsecript, 2
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the project turned to production, engineering, and construction, different
considerations were brought into play. For example, scientists were not
usually placed in the role of industrial production workers nor were they
typically supervisors of industrial personnel, so common industrial safety
procedwres were often unfamiliar, Additionally, nonscientific personnel were
brought into the project, people who were not trained in taking proper safety
precautions in dealing with petentially volatile materials.

Early protection measures to protect the health of scientists, were
suggested as a patt of OSRD contracts, but the implementation generally fell to
the individual laboratories to develop procedutes for their own unique
situations. When the Manhaitan Engineer Disfiict tock over the bomb
production processes though, it established and maintained two
administzative units, one fo protect the health of workers from potentially

hazardous matezials and another to protect the workers’ occupational safety in

a production, construction type environment.

Eatly Health Protection Under QSR Jurisdiction

The early wartime knowledge of health issues concerning bomb
building centered primarzily around laboratory procedures for proper handling
of the radicactive materials that might be preduced in chemical and physical
reactions. Radicactivity protection actually began shorily after the scientific
discovery of radioactivity and the elements that produced it. In 1895, Wilhelm
Conrad Roentgen, a professor of physics at the University of Wilizburg,
published his famous paper on the discovery of x-rays. In 1896, inspired by

Roentgen's work, Henri Becquerel discovered that uranium emitted rays.
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Within two years, Marie and Pierre Curie had added thorium, polonitm, and
radium to the lst of elements that emitted rays; the Cuties even called the
process radipeetivity. 525 In 1903, Exnest Rutherford and his colleague Frederick
Soddy examined and broke the rays into three kinds—alpha, garnma, and beta.
Rutherford and Seddy alse discovered that radicactive elements decayed, or
passed through stages where they emitted rays or particles until reaching the
last stage, lead 326 By the end of the nineteenth cenfury, of these new
glements, radium had become the most useful, but like x-rays. it was also the
most dangerous. Only a few radium burns were reported publicly before the
1920z, but during that decade a more insidicus discovery was made--radium
poisoning. In 1524, Theodore Blum, a dentist, treated a woman whose jaw
failed to heal after dental surgery. Blum labeled the syndrome raditint jaw and

attiibuted the problem to her occupation, painting luminous dials on clock

faces 37

325Barton C. Hacker, The Dragon's Tail. Radintion Safely in the Marhattan Profect, 1942-
1846 (Berkeley: University of California Press, 1987), 19, This book published under the zegis
of the De ent of Energy’s Nevada Operations Office was the first complete examination
of the U.S, record in radiafion safety practices. Based on both aral interviews and classified
docurnents, it is the first volume of a seminal work on radiological safety in nuclear weapons
testing. This volume covers the war years and stops with the end of the tanagement of the
atomic bomb project by the Manhattan Engineer Bistrict in 1946, Also see Alfred Romer, The
Restless Afomt {New York: Doubleday, 1960} and Lawrence Badash, RediowcHoily in Anerica:
Growth and Decay of @ Science (Baltimore: Johns Hopkins University Press, 1979) for detailed
discussions of the history of radioactivity. See Otto Glasser ef al., Physical Foundations of
Radiology 3d ed. (New York: Harper and Row, 1967) for 2 more technical discussion of
radiclogy in its historical setting,

328G lazgzer ot al., 318.

327The story of the radium dial palnters has been told in several sources, so see reports
in the following sources for the full story: William B. Caste, et al., “Necrosis of the faw in
Workers Employed in Applying A Luminous Paint Containing Radium,” Journal of Industrial
Hygiene 7 {1925): 371-382; Roger ]. Cloutier, “Florence Kelley and the Radium Dial Painters,
Hegith Physies 39 (1980): 711-715; Robley D, Evans, “Radium Poisoning: A Review of Present
Knowledge,” Awerican Journal of Public Heglth 23 (1933): 1017-1018; Frederick L. Hoffman,
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Workers ir 2 factory belonging to the United States Radium Company
in Orange, New Jetsey, were the most affected by these famous radium
poisoning episodes. Fluorescent items were in vogue in the twenties, but none
mare coveted than the luminous radium dials on watches, Since radium was
extremely expensive, the company found that subslituiing cheaper, but
unknown o them, mote rapidly decaying radium isotopes and substituting
water-based paints for oil paints, they could fill the mass market demand for
luminous watches, however at a deadly health cost. Qil paints had been
applied witit rods, but water paints required a very fine brush that workers
invariably pointed by wetting with their lips. This process called tipping caused
the workeis to inges{ the paint, which contained the radium isotope, into their
mouths and finally into their bodies. Only about 7.5 micrograms per week of
radium would be taken in the body, so no one thought that those small
amounts could endanger anyone. By the end of 1924 though, nine women had
died of the radium jaw syndrome. Ihere were probably more cases that went
unreported, or other deaths atiributed fto anemia, theumatism or other
misdiagnosed diseases that were aciually caused by radinm poisoning. By 1925,
partly due to publicity by health advocates and others, some controls against

*Raditury Necrosis,” Journal of the American Medical Association 85 £1925): 961-965; Daniel
Lang, “A Most Valuable Accident,” New Yorker {May 2, 1959 49-04; Harrison S, Martland,
“Occupational Poisoning In Manufacture of Luminous Waltch Dials: General Review of Hazard
Caused by Ingestion of Euminous Faint, with E izl Reference to the New Jersey Cases”
Journal of the American Medical Association 92 {Fegruar_-,r 9, 1928): 446-473;, A short suminary
also appears in Hacker, The Dragon's Tail, 20-23. For summaries of the radium dial painters
as well as other instances of public stories about the effects of radium in the twentes and
thirties, see Spencer R, Weart, “Radiun: Elixir or Polson?” in Nuclesr Fear; A History of

Images (Cambridge: Harvard University Press, 1988}, 36-54.
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tipping had been instituted in the company, but many of the women who did
not die in the twenties died later of cancer or other debilifating diseases.

Throughout the period, the company refused to acknowledge that
radiuin was the culprit, althotgh they did finally settle several out-of-couri
suifs with individuals. In 1933, Robley D. Evans published a report that
concluded that as litte as two micrograms fixed in the bones of a human could
cause death, but only fwo percent of the fofal amount of radium ingested
probably remained for any time in a person’s body. No one knew how much
tadinm the boedies of these particular employees retained, but even
conservative estimates placed the amount at far more than two micrograms.328
Although tragic, the cases achally added much to the medical knowledge
about radicactive elements. 1he literatuze was replete with reports that could
be used as a base for the kreatment of radioactively exposed patients in World
Wat I These cases also helped set the stage for the later radioactivity tolerance
standards.

Scientists and personnel working with ores and compounds of the
radioactive elements were also viciims during this peticd. Often the problems
resulted from poor ventilation or careless chemical techniques that allowed
these people to ingest chemicals into the mouth. Many of the careless practices
were discontinuzed in the 1930s after public outcry and treats of legal action.
Medical patients injected with radium were also victims of ovetexposure, and
often many of them wete unsuspecting recipients of radium in popular over-

the-counter medicines. After the death of several famous people who took

328Fvans, “Radium Poisoning.* 1019.
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these false cures, research began to be published on just how much radicactive
material a petson could safely ingest 32 _

This idea of lolerance was debated widely throughout the late fwenties
and thirties 33 Developing out of the debate came the fitst quantified measure
of exposure tolerance, the roenigen. Adopted at the 1928 International Congress
of Radiology. it was based upon the Ionization per unit volume of air by the
radioactive rays in question,331 By 1934, the agreed upon exposure for a
human being was no more than .1 roentgen (r)/day for mosk of the body and
perhaps 5 r/day for the fingers. This tolerance standard remained in force
throughout the next decade and bacame the starting point for the Manhattan
Engineer District to use for its atomic bomb project.332 By 1941, the National
Bureau of Standards had also published the first handbook detailing safe
standards of handling radicactive substances. Fortunately, this handbook
proved to be just in time for the war projects; subsequent health and safety

protections substantially built upon these published standards.333
The Health Division at the MetaHurgical Piuject _

When the Chicage Metallurgical Project was created in 1942, health

issues began to be discussed in earnest. The matetials to be used in the project

329 acker, Dragon’s Tail, 23-24: Lang, “A Most Valuable Accident.” 49, 51.

#30For a discussion of tolerance and a general history of radiation standards see
Lauriston S. Taylor, Radlation Profeciion Standards (Cleveland: CRC Press, 1971}, 13.21.

31Glasser et al.,. 228-230.
332 Tayior, Radialon Profection Standards, 18-19.

333Hacker. Dragon's Tail, 25.
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cbviously posed considerable dangers Interestingly, the half-life of
uranium?38, the mest common isotope and the one that was to be used in ton
quanHHes on the project, was measured in billions of years and uranium?35 in
hundred of millions, numbers hot presenting significant radiological
hazards.? Plutonium though was another matter. So miutch was unknown,
butk ik was certain that the separation processes would involve far more
radioactive materials than those praduced in the radium industry to date.
Even the effecis of plutonium on the body were virtually unknown 335

As a result of the known and unknown health concerns, the
Metallurgical Project established the Chicago Health Pivision under Robert
Stone, originally from the University of California, to protect all the scientists
and workers under the furisdictior of the Metallurgical Laboratory. The unit
was formed August 6, 1942, with divisions in medicine, health, and a new
division called health physics to cover radiation protection or the special hazard
as it became commonly known, Health physics was an unusual name for the
new division. Perhaps “radiation protection” was nofl secure enough, but that

new division gave the name to a profession that Iater came o denote the

3BHacker, Dragon’s Tail, 21, 35; Smyth, 90. For one of earliest letters detailing the
potential problems with uranfum toxicity sce C. R. Walace, “Letter to Lymnan Briggs on the
Toxic Properties of Uranium Metal, Uranium Oxide and Uranium Hexaflooride,” July 24, 1941,
the Ames Laboratory Papers, Wallace reports fhat though little is in the literature about
uraniuen salts, it is a toxin exhibiting tiself through symptoms of high sugar levels in the
urine of the exposed. He also reviews the general sy&m:tm of uranivm poiscning, concluding
that though i i3 not a grave danger, great care should be given to prevent ifs ingestion since
that is where its potential danger lies {1-2}.

335Robert Spencer Stone, Industvial Medicine on Me Plutouiem Project: Survey and
Collected Papers, National Nuclear Energy Serigs, Manhattan Project Technical Section
Division IV [Flutonium Project], vol. 20 (Elmsford, NY: Microforms International, 1977,
microfilm), 2, hereafter called Stone, mdustrint Medicine,
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entire field of radiation protection. 33 Three plans of action were developed
early in the Metallurgical Project by these divisions: the development of
sensitive instiumentation and clinical tests to detect radiation and other
harmful exposures; research on the effects of radiation exposure on people,
animals, and instruments; and the incorporation of shields and safety
measures into actual plant design and construction. These Metallurgical
Project sections soon sef the standard for health and medical care for entire
Manhattar Project, serving as the model for providing information on and

protection from radiclogical exposures.337

The medical section
The medical section at Chicago performed the normal functions related

to personnel on the project: conducting pre-employment heaith examinations,
taking routine tests of blood and wine, and conducting x-1ays of the chest. But

the section was also charged with developing clinical tests to detect exposure as

33 Hacker, Dragon’s Tail, 26-30. Stone, Industrial Medicine, 3; Robert 8. Stone, “Health
Protection Aclvitles of the Plutonium Praject,” A paper read at the Symposivn on Atomic
Energy and its Implications, Joint Meeting of the American Philosophical Seciety and the
National Academy of Scienices, November 16-17, 1945, Procesdings of the American Philosophical
Sociely 90 (1946): 13. Also see 5. T. Cantril. “Letter to all Group Leaders Detailing the
Dangers of Radiation Exposure and Eliciting the Support of Group Leaders fo Educate Workers
to the Dangers,” September 15, 1942, the Ames Laboratory Papers.

3375myth, 123. In addition to the medical, health, and health physics sections, there
was also a military section established in the beginning, It was short lived because it was
spon taken over by the Army since it was concerped with German atoinic wesponry design and
the use of German weapons in the field and what effect they might have on {roops in the
area. At this time, it was thought that Germans were developing an atomic weapon.
Additionally, there was some deliberation on using a pile to produce radicactive materials
other than plutonium as offensive weapons against the Germans. That idea was tuickly
dropped, and the defense against German weapons was complately taken from the
Metallurgical Laboratory and placed under the Army’'s control. Stone, Indusfrial Medicing, 4.
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well as conducting research on the many medical aspects of potential health
hazards 338
Blood and wrine tests were both used to detect exposure in personnel.
At the beginning of the project, blood counts were considered an accurate
measure of abnormalities, but the medical section research revealad that
nozmal changes in blood count varied so much that 2 small amount of
exposure to radiation or hazardous products could never be determined with a
‘great deal of accuracy. Since no better tests were developed during the period
to detect low level exposure, these blood tests continued to be used to monitor
personnel once a month for potentially high levels of exposure 339
Urine tests were successfully instituted to detect small amounts of

uranium and plutonium. Since wraniuvm would be handled in ton quantities,
and it was already published in research literature that uranium was a highly
toxic substance once inside the body, there was concern for providing adequate
protection to these workers. Conversely to the scientific literature though,
personnel from the Port Hope factory in Canada had been extracting radium
from tons of uranium for years with no adverse effects. Also some early
research with mice exposed to thick levels of uranium oxide dust showed no
ill effects on the animals. After several toxdcology studies, the Metallurgical
Project proved that while uranium was toxic once in the blood, its various
compounds were difficuit to get through the lungs or intestines to the blood.

However, plutonium was another matier. In the beginning, plutonium only

33BSione, “Health Protection Activities,” 12: Stone, Indusirisl Medicing, 2-3; 1. E.
Wirth, Medical Services of the Plutonium Project” in Stone, Industrial Medicing, 2231,

33%tone, “Health Protection Activitios” 12,
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existed in micrograms so there was litte danger of exposuzre, but after 1943,
cyclotron. production raised that amount to gram quantities and subsequent
research proved that plutonium was just as dangerous as radium. Since if had
no gaseous daughters like radium with its radon, the problem was controlling
the dust and vapors of the element. Because it was excreted in a person's
urine, laboratory procedures were developed to defect it in very minute
quantities. 30

Research in the medical section Hed very closely to cinical services. All
research with human beings was placed under the jurisdiction of the medical
section, and many of the early tests studied bleod cells for evidence of minimal
radiation damage. Urine was also examined and studied for any radiological
damage to kidneys. Because it was well known that the liver was the
detoxifying center of the body, studies were underfaken on the liver, but
changes found hete were so small that they could not definitely be linked to
overexposure.?1 A summary of the contributions of the section up until 1945
included: the rapid and simple method of detecting uranium in the urine,
sensitive to one-hundred-billionth of a gram; urine uranium studies of Ames
personnel showing good correlation with their history of uranium exposure;
and significant correlation of personnel exposure to uranium, beryllium, and

other metals to their winary excretion of certain products.342

3dlginne, *Health Protection Activities” 13; Wirth, *Medical Services,” 35.
341gtone, Industrial Medicine, 3; Stong, “Health Protection Activities," 12,
34826tone, Industrial Medicine, 14,
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The health-physics section

The health-physics section provided physical methods to provide health
protection from hazards, but its goal was more than just designing instruments
or meastuzement development. Its ultimate goal was fo test and monitor these
metheds and insktuments and to provide whatever protection personnel
needed from any dangers that the new and unknown materials might deliver.
Its first task was to determine the amount of shielding needed wher piles
became commenplace. All of the early protection schemes initiated from the
principle of placing enough material {gas or solid shielding} between the
soutce of radiation and the person nearby in order to reduce the radiation to
less than the maximum dose (or the tolerance level as discussed above) 343

Piles presented a particular problem because concrete alone was not
always adequate shielding. For example, holes had to be placed in the walls for
unlcading and loading the uranium into the pile. Since shielding alone couid
not provide adequate protection, monitoring systems were developed to keep
tract of dangerous exposures. Photographic film had long been used to detect
radiation levels but had been problematic in defecting the rays of different
energies to which the workers would now be exposed. New badges were
developed with a thin shield of metal to cover all but a small area, so that these
rays of varying intensities could be detected 344

Public safety was also inder the domain of the health-physics section.
Every attempt at safety by the health-physics section involved prevention,

3437, J. Nickson, “Protective Measures for Personnel," in Stone, Industrial Medicine, 75.
Migione, “Health Protection Activibies,” 14-15.
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parficularly prevention from harmful substances entering the body. Af-
control devices such as hoods, respitators, face masks, and even oxygen supply
units wete made available to protect the workers against radicactive
substances. Dust-laden air was also taken away fiom workers by the use of
ventilated hoods that filtered air out through ducts. This principle of air flow
away from the body had been used for years because scientists often worked
with noxious fumes. This principle worked equally well for radioactive
materfals. There were some problems introduced because of the necessity to
completely change the air every four minutes, particularly in work with
plutonium. Fans capable of handling over 50,000 cubic feet of air per minuie
were purchased for the job, but ther heating the buildings became 2 problem.
Accurate measuting devices to monitor contamination had to be developed
since there was not offen enough time to design completely effective haods 343
Prevention of ingesting hazardous materials through the mouth or skin
was another matter of concern to the health physidsts. Eating food with
contaminated hands, smoking and inhaling hazardous materials along with
the smoke, o1 using contaminated eating vessels were all ways to ingest
dangerous matetials, Smoking was prohibited in places where toxic materials
were handled, and at Chicago it was prohibited in all areas and offices of the
plutonium laboratory. Rubber gloves were encouraged when working with
any radicactive matezial to partially prevent confact with the skin by
radioactive materials, but also to prevent transfer of the materials to the

mouth through the hands. Geiger counter systems of monitoring the alpha,

35Nickson, “Protection Measures for Personnel, ” 81-86.
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beta, and gamma particles and rays on the hands were established at Chicago
and other sites. Additonally, special clothing was worn to protect other parls
of the body and laundry facilities were employed to decontaminate these
working clothes. Instruments were developed to menitor the particles from
the clothing before and after laundering. Petsonnel were also required fo
shower before leaving the sites to prevent taking contamination outside to the
home. Any skin wound was a particular hazard since radioactivity could enter
an open wound and react with the body just as if the material had been
injected. Any wound, occupational or not, had to be reported; no one was
permitted to work with radioactive materials until a cut healed. 345

S. T. Cantzil, repozting his observations about the working conditions of
the chain reaction experiment in late 1942, suggested several measwres to
protect workers at the Stagg Field, contzols that were later put into force
throughout the project. He detailed items like the importance of cleanliness of
wotkers through showering He recommended adding several showers as well
as always providing the proper kind of spap. He suggested paper cups and
sodium-bicarbonate for brushing teeth after working in the affected areas.
Protective clothing like gloves and overalls as well as masks in the dusty areas
waere recommended. Fe also suggested altering ventilation systems in the pile
area, the materials storage room, and other preparation centers to better protect
workers. He finally recommended the hiring of a full-time janitor to collect

clothing and masks and supply clean clothing at the beginning of the day as

345Nickson, “Protection Measures for Personnel ' §7-92; Stone. “Health Protection
Activities,” 15-16.
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well as routinely clean shelves, floors and benches to kept the affectod ateas as
free of dust as possible.3%

Waste disposal was also under the jurisdiction of the health physicists.
All sites had to develop burial grounds for radioactive waste materials.
However, the problem with most of the butial sites was thal long-lived
materials like plutonium were buried along with those of shost-lived status,
This problem continued long after the war when containers broke o1 seals
came undone contaminating ground water and soils around particularly
hazardous sites. No final solution to this problem was devised during the war,
but suggestions for disposal ranged from burying the more contaminated
materials at sea in concrete to firing rockets of contaminated material out of
the earth’s atmosphere into deep space.38

It fell & the health-physics section not only to build instruments that
monitored hazardous malterials, but if also became their charge to keep
meticulous records of the levels of the exposure to personnel and also those
levels of radiation found in plants, soils, water, and other living things for
information to future generations. These personnel became especially
valuable to the project during the war, and those trained in this area during

the war found that their tasks continued well after the war years.

3475, T. Cantril, “Memo to R. L, Doan Regarding Safety Precautions for the Experiment
at the West Stands, Stagg Field,” Auguast 31, 1942, Ames Laboratory Papers, 1-3.

388Mickeon, “Protection Meastres for Persomnel,” 87-52; Stone, “Health Protection
Activities,” 15-16.
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Biological reseaych section
Most of the biological research dealt with the maximum permissible

exposures to radiation. The roentgen had already been established as the unit
measure in monitoring radiation activity, but further studies were conducted
throughout the war on large exposure in chain reacting piles or other
conditions where latge amounts of alpha and beta particles and gamma rays
might be present. Studies of the decay of various fission products like iodine,
strontium, barium, and yitrium were conducted in relation to the metabolism
of these elements by animals and humans. Ihe effects of plutonium on the
human body was also examined, and researchers found that it was Indeed just
as dangerous as radium when deposited in the bone. Studies examined the
elimination of these elements from the body. while others examined

overexposure in animals and humans 349

3Py mmartes of the research appear in Stone, “Health Protection Activities,” 16-19
and 5. T. Cantril, “Biological Bases for imum Permissible Exposures,” in Stone, Industrial
Medivine, 36-74. For more details sce the individual reports that were also presented at a
sympositm at the 32nd annual meeting of the Radiological Soclety of North America,
Chicago, December 1-6, 1946, The reports wore published in an issue of Radiology in 1947 and
inclunde the following: Raymond Zirkle, “Compenends of the Acute Lethal Action of Slow
Neutrons,” Radiology 49 {September 1947): 271-273; Egon Lorenz et al, “Biclogical Studies in
the Tolerance Range,” Radiology 49 (September 1947): 274-285; Leon . Jacobson and E. K.
Marks, “The Hematological Effects of lonizing Radiation's int the Tulerance Range,” Radivlogy
49 (September 1947): 286-298; C. Ladd Prosser et al., “The Clinical Sequence of Physiclogical
Effects of Jonizing Radiation in Animals,” Radiology 4% (September 1947): 29%-313; John R.
Raper, “Effects of Total Surface Beta Irradiztion,” Radiclogy 49 (September 1947); 314-324;
Joseph G. Harsilton, *“The Metabolism of the Fission Products and the Heaviest Elements,”
Radiology 49 (Septerber 1947} 325-343; William Bloom, “Histological Changes Following
Eadiation Exposures,” Radiclogy 49 (September 19471 244-34; P. 5, Henshaw, E. F. Riley, and
G. E. Stapleton, “The Biclogic Effects of File Radiations,” Radiology 49 {September 1947} 340-
360; and Hermann Lisco, Miriam P, Finkel, and Anstin M. Brues, "Carcinogenic Properties of
Radioactive Fission Products and Piutonium,” Radiology 49 (September 1947); 361-363.
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Summary
The Metallurgical Laboratory established the firsk and probably most

comprehensive medical and health protection unit during the war period. In
1942, there was a limited body of knowledge upon which to build, but by 1945,
Stone could list several division accomplishiments:

We calculated the anticipated hazards from known facts and
extrapolated to the probable permissible levels of exposure. It was
agreed at the time that we would be given the opportunity to
check our caleulations by experiments and so establish the
tolerable lirits of exposure on splid ground. Qur program to date
has been based on accomplishing these aims for uranium, fission
products, plutoniutn, neutrons, beta rays, pile gamma rays, and
other chemically toxic and radioactive substances that might come
into the processes on the Metallurgical Project. In addition we
have attempted fo understand the mechanism by which these
agents acted so as to be able fo treat anyone who might be
overexposed to any of them. . . . The results which we have
obtained and will obtain are of value not alone fo the
Metallurgical Project, but also fo any Project makl&%% use of the
materials developed with the Manhattan District.

The Development of Health and Safety Measures
under the Manhattan Engineer DHstrict
IThe Manhattan Engineet District developed essentially two areas of
expertise under its jurisdiction: the health or medical program and the safefy
progrant. Each of these programs built upen previous OSRD instailations like
the University of Chicago's Metallurgical Laboratory.

3508tone, Industrial Medicine, 5-10.
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The medical program

The medical program developed slowly af first since the District was
involved with just engineering and construction in the early days. After the
QSRD projects became a part of the District in 1943, it was apparent that some
coordination of the diverse medical operations needed attention. At first,
Groves considered pulling Stone from the Metallurgical Laboratory to oversee
the entire operation, but as he visited with installations one name continued
tor surface as the best choice for coordination of the enfire program: Stafford L.
Warren, professor of radiology at the Univetsity of Rochester. Warren was
brought into the project, initially in June 1943, as chief of a provisional medical
saction at the District headquarters. The need to procure and retain medical
men and women necessitated militarizing fhe medical operation, so
negotiations soon began with the Office of the Surgeon General., After
negotiations concluded successiully for the Manhattan District, Warren moved
to Clinton whete he was commissioned as a colonel on November 2, 1943 351

Warren quickly set about reorganizing the Medical Section's three
branches: medical research,' industrial medicine, and clinical medicine 352 The
basic objective of the medical research branch was to collect data on toxic

matetial to protect workers who were being hired for the plant projects and to

251Stafford L. Warren, * The Role of Radiology in the Devclopment of the Afomie
Bomb,” in Office of the Surgeon General, Departonent of the Atmy, Radiology {n World War 11
ﬂ"fasl'lin%ton, DC: U8, Superintendent of Documnents, 1966), 841-842, hereafter known as
Warren, “The Role of Radiclogy.” Also see K. D. Nichols, “Letter to Stafford L. Warren on
the Responsibilities of the Medical Sectlon,” MED Hisfory Book I General Volume 7 Medical
Program, Appendix Al for a detailed claboration of the responsibilitics of the Medical

Section.
352] oaes, 410-41% MED Hislery Bock I General, Volume 7 Medical Pragram, 6.1-6-3.
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treat those who might be overexposed to these same materials. The
Meatallurgical Laboratory conducted much of the eatly research on toxic
materials and continued that research when the Manhattan District took
supervision of its contracts in 1943 Other laboratories invelved in this
research included the University of Rochester, initially under Warren, which
investigated the exposure of animals to high-level x-rays in its radiology group,
the radicactivity of certain toxdc chemical substances in its pharmacology unit,
and the design of monitoring devices that wete to be tested in Clinton.
Hanford, and elsewhere in its inshrumentation group. Columbia University
also tested instruments as well as Hanford. which had its own instrument
testing group. The University of California canied out medical research in the
area of fisston products at its Crocker Radiation Laboratory. The Clinton
Laboratories had a complementary research program directly under §. T,
Cantril who originally worked with Stone at Chicago.353

The industrial medicine program tried to control the particular
industrial hazards associated with the atomic bomb production processes.
Captain John L. Ferry, the head of this branch, established groups to monitor
industrial hygiene activities at the University of Rochester, to oversee hazards
in materials procurement at the Madison Square Area Engineers Office, and to
serve as consultants in first aid or whatever needed throughout the Distict.
The industrial medicine program did not oversee Clinton, which was under

the Univetsity of Chicago, or Los Alamos, which had its own industrial

#537ones, 414-416; Warren, "The Role of Radiology,” 850-853; MED History Book I
General, Volume 7 Medical Program, 5.1-5-23,
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hygiene group. The program also had a large field effort that encouraged
doctors to conduct research studies on special industrial activities and hazards
through the District, They also drafted minimum procedures and standards
that were sent to the various facilities detailing approved methods of working
with materials like fluorine, uranium hexafluorine, or plutonium, including
the proper first aid measures in working with those hazardous materials.
Inspections were also under the control of this group and those were carried
out according to the type of contract involved. Cost-plus-fixed-fee contract sites
and others where the government had financial responsibility for the costs
were likely to receive very close scrubiny; where a company had primary
Hability for costs were inspected less often and less rigorously.354

The clinical services branch provided the isolated installations of
Chnton, Hanford, and Los Alamos with on-site medical facilities. These
facilities operated primarily without supervision or interference from the
Manhattan Engineer District. Facilities at Oak Ridge in Clinton induded a
fifty-bed hospital, an animal hospital, a psychiatiic and social welfare
consultation service as well as the full range of medical services for its
community. The Hanford clinical medicine program, primatily civilian in
nature since it was under the control DuPont, provided regular medical
services as well as emergency dental care and public health services. Los

Alamos residents also received full medical care, an important program for

35470nes, 416-418; MED History Book 1 General. Volume 7 Medical Progtam, 3.1-3-6;
Warren. “The Role of Radiclogy,” 858859,
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such a remote site. In 1944, Warren even sent a psychiahlist to help with the

tensions in this strain-producing plant355

The safety program
The stast of the large-scale building activities under the Manhattan

District required the implementation of safety standaids in the planis for the
workers, In June 1943, James R, Maddy was hired to assume command of the
safety program and immediately began the accident prevention program for
the District. By the end of 1943, Maddy had reorganized his program into two
units: an occupational safety section that operated as any large industzial staff
requiring coniractors to provide workers with safe drinking water, goggles,
hard hats, safety shoes and other items that would prevent accidents, and a
public safety section that worked with the community in Hanford and Oak
Ridge to implement programs in traffic control and other areas of community
safety. Ihe District employed a district safety engineer and several residend
safety engineers {0 serve as consultants to the various area engineers 356

The Manhattan Engineer District, just like the earlier agencies,
acknowledged the importance of health and safety issues in its operations. It
took the pelicies that had been developed in Iaboratories like the Metallurgical
Laboratory and applied them fo the entire district. In short, what had been

statted under individual laboratories was contimued and coordinated by the

Manhattan Engineer Disfrict.

355Iones, 422-426; MED History Book I General, Yelume 7 Moedical Frogram, 4.1-1.40;
Watren, “The Role of Radiclogy,” 872875,

35510:!&5, 426-427; MED Hiztory Book I General, Volume 2 Safety Frogram, 1.1-16, 2.1-
2,12, 3.1-38, and 6.1-5.4.
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Health and Safety at JTowa State College

Because the Ames Project at fitst fell under the jurisdiction of the
Chicago Metallurgical Laboratory, there was always a concern for the health of
the workers on the project. Ames worked with vranium in ton amounts and
most of the health considerations evolved from that work in the pilot plant
situatior. As long as the chemists were involved in research with the various
elements, typical laboratory precautions were taken, Ventilating hoods to take
the dust away from workers were already being used before the war and
obvicusly continued throughout. Respirators were used on occasion, and
spme gclentists 1emembered that lead aprons were around when needed to
work with particularly hazardous chemical materials. Chemists were generally
careful people, trained in working with danger. So if explosions were a
problem, they built walls to hide behind when processes could be potentially
dangerous. Even when working with the unknown, they took precautions
based upon what was in the research literature about the chemicals with which
they were wotking., Uranium was thought to be toxic when ingested, so proper
methods of handling already discussed were implemented at Ames when
sclentists were working with the materials. Rarely did any scientist receive
more than cuts or abrasions from the work they were deing. Spedding
indicated that when experiments were discussed in the Sunday seminars,
instructions were alse included on safety precautions, It was most often when
someone was careless that problems occurred, such as falling off a chair, or

doing something careless to get metal in the eyes Those were typical accidents
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recorded by the scientists throughout the war petied. This same attitude
continued under the Manhattan Enginesr District 357

Radiation was never a laige problem at Ames, but unfamiliar elements,
like beryilitun, probably caused the greatest risks at Iowa State. Little was
known about dangerous levels of exposure to this chemical, but it was a
concern because Iowa State experimented with this element in quantity,
particularly in erucible making. Beryllium was an insidious killer in many
installations, but Towa State scientists had a parficular built in safety feature all
around them—large amounts of calcium. Unknown at the time, beryllium
was a bone seeker, bul if the body eould get encugh calcium, it would reject

beryllium. Fortunately, there were great quantities of calcium around the

Ames laboratory. 38
There were a few instances at Iowa State of overexposure fo baryllium by

the scientists, and nationally there were over fifty known deaths from
handling of this material. Norman Carlson, for exampie, one of the
1esearchers, received too much beryllium and was put into the university
hospital with a high fever for a short time. He did recover though and had no
further exposure problems.3¥ Premo Chiotti, another scientist on the project,
remembered that he too visited D1. Grant at the hospital for an overexposure

problem. Ironically, his developed not from the reduction experiment that

3575pedding, interview with Barton Hacker, 1986, 14, 24, 29,38-3%; Premo Chiciti,
interview with Barton Hacker, 1580 in Ames Laboratory Papers, 3, 11-15; David Peterson,
interview with Barton Hacker, 1980 in Ames Laboratory Papers, 4. 9, 12, 15; Spedding,
Wilhelm, Daane interview 1967, 23-24; Frank Spedding, interview with Geprge Tressel 1967,

16.
3585pedding, interview with Hacker, 1980, 18

3B arlson, interview with the author. 1900, 7.
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used open pots to reduce beryllium fluoride with magnesinm but from
making his work area clean. A gummy sort of fluffy dust collected on the side
of the pots and Chiott decided that he would clean them out one Saturday
morning He got a pail of water and sponge, rolled up his sleeves, and washed
the areas thoroughly. By Sunday morning, he had chills and by Monday a rash
on his aims. It was subsequently cured. and he also never had a recurrence,
but it pointed to the dangers of handling a material that evidently affected
people differently.360

Beryllosis was the most dangerous reaction to beryllitm When
beryllium traveled to the lungs, it acted much like the flu initally, but then it
migrated to the bones and behaved like radium, displacing calcium. Some of it
would also ravel back to the lungs, giving the symptoms of tuberculosis,
inevitably causing death. Wayne Jones, a nonscientist glassblower on the
project, did die of beryllosis later in his life, and though he was never in the
main area where beryliium was handled, he may have ingested it from the
glass he was blowing or fromn even the beryllium in fluorescent lighting in his
glassblowing area. Twenty yeats after the project he died, and the Atemic
Energy Commission settled the case out of court with his family 262

There were few examples of safety breaches or carelessness by the
scientists at the Ames Project. The production area though presented quite a
different problem. Scientists generally had security clearance, so they knew

with what they were working. Because of their past training, they also

360 hiots, interview with Hacker, 5-6.

361Frank Spedding, “Spedding ‘s Role as Guinea Pig." Spedding Manusectipt, 2-3;
Spedding, interview with Hacker 280, 18-19.
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generally knew to handle certain substance carefully. When Iowa State
instituted a pilot plant, a rarity for an educational institution, two problems
arpse: scientists were unfamiliar with some indushial safety practices in some
cases, and workers, often from the community, had to be hired who were often
unfamiliar with even routine industrial practices. They rarely had enough
security clearance to know the dangets of the materials with which they wete
working. Most of the foremen though. who wete in charge of shifts and the
production areas, were, in most cases, at least undergraduates in chemistry, so
they did know about chemical reactions. but most had little training in
industrial practices. At fiis{ these foremen, with the help of other scientific
leaders, instituted safety and health procedutes much like any college research
laboratory. Ventilation and hoods were provided, but it scon became apparent
that stiicter adherence to safety would be needed. There was also a basic
conflict trying to balance safety with accomplishing the work in tfime to win the
war. Jowa State’s production facility was set up in a small house-like building
that had to be equipped with even the basics in safety features. Due to the
emergency, much of the early work was not done under the best of conditions,
and there was certainly a make-de attitude combined with great difficulty in
obtaining safety equipment, or any equipment for that matter. For example,
most of the tools that had been obtained from Bill Maitland's shop garden in
downtown Ames were hand-driven, so power apparatus had to adapted and
added to them. Also many of the grinders, cutting mills, and machining tools
were originatly manufactured for other industrial purposes and naturally did
not have all the necessary safety features for working with uranium. It took

months to obtain fans that were needed for proper ventilation in the building,
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and since much of the work took place in hot months without the luxuy of air
conditioning, respirators and masks, though required for partictdarly dusty
work, were somelimes discarded for wotker comfort. Rules and regulations
wete clearly spelled out by project leaders, but it was up to the individual work
chiefs to enforce them while also completing the production work on time 352
David Peterson, one of the foremen on the project. remembered:

There was a higher leve] of concern, probably at the higher lavels
of management, and we were given some instructions on what to
do. Iwas acting as either assistant foreman or foreman for a crew
of from six ko fifteen or sixteen people. We had the direct
responsibility for seeing that things were done as they should
have been done. In a situation of that fype it often falls on the
immediate supervisor to make seme dedsions with his own
judgment. I would say that we were perhaps occasionally guilty of
erring on the side of, “Well, let’s get the job done and not worry
to0 much about this or that safety rule.” . .. There were ofher
factors at that time whick were probably weighed in. This was a
period of wartime. There were other hazards besides radioactivity
to be concerned with., There was a gteat deal of emphasis and
interest in trying to push things along quickly, one reason being
that af that fime it was not at all known for certain that the
Germans weren’t working along parallel line363

Dust was a particular industrial problem en the Ames Project, as it was
evidently throughout the Districk, probably even mote of a problem than
radiation exposure ifself. Uranium salts had to be ground, which produced
dusi; boosters and other materials placed in reaction with uranium had to be

ground from salt or compound churks; cleaning uranium caused dust; and

362gpedding, Wilkelm, Daane interview 1967, 19-20; Chiotti, interview with Hacker
1980, 18-20; Peterson, interview with Hacker, 78, 10, 15-15. For the example of obtaining fans
for metal work in the chemistry building see W. F. Coover, “Letter to F. H. Spedding
Regarding Order of Fans and Rating Problems Slowing Deliveries,” July 31, 1942, Ames
Laboratory Papers.

353Pete:~son. infervicw with Hacker, 4-5.
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finally uranium machining operations also caused dust build-up. Uhanium in
dust form could be more easily ingested, so there were several research studies
conducted by the medical research section at Chicago and at othe: installations
in the Manhattan Engineer District on uraniwm ingestion in this form. In fact,
it was one of the early experiments with mice and urantum dust that proved
work with uranium was not as dangerous as first thought.354

Probably the second most difficult problem in Ames was conirolling the
hazardous chemicals to prevent explosions. Inpure materials caused
explosions as 1w.n'-.:ll as wet materials,. Impreper handling or lack of atiention to
properly lining the bomb retorts could cause blowout problems when the
uranium reaction came into contact with the steel or iron in the bomb
containers. Magnesium was & particularly volatile material, and protection
from explosions on many occasions became making suze that at every step of
the process workers had a wall between the bomb vessel and themselves. As
noted earlier, in one day alone there were six explosions. Cnce an explosions
blew out the south wall of Little Ankeny in the early hours of the morning; by
then expiosions wete so commonplace that the workmen went outside and
pushed the wall back in as far as they could. Fires were also a danger at several
steps in the process. Magnesium could shoot a flame several feet in length
sometimes setting anything in its path on fire. Until the proper insulation
techniques were learned, uranium cutting or machining caused fires when the

cufting blade struck such a hard metal. Conirolling these special chemical fires

364Peterson, interview with Hacker, 18; Jones, 419; Warren, “Rele of Radiology,” 855.
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with lime or graphiie became a common practice that every worker had to
learn 265

There were several indusirial safety measures employed in the
production facility at Ames. When gtindets or cutiing mills were used,
wortkets had to wear respirators; that requirement was apparently tigorous
enforced. Every man and woman was given time off {0 shower and change
clothes at the end of the shift in order to prevent taking uraniuin and thorium
particles home or outside the work area, Special work uniforms were issued o
every wotker and required to remain on the premises at the end of a shift.
Washing thoroughly before eating was also rigorously enforced. I'o prevent
ingesting radioactive dust in the process of smoking, ne one was allowed to
smoke in work areas; smoking was allowed in the locker rooms, however.
Sometimes, a fire would occur at the bottom of a bomb, and molten uranium
would pour out on the floor. The building personnel would immediately
evacuate and wait until the fumes died down before cleaning up the aceident.
Ventilation was at least adequate in the old house, due partly to the fact that it
was a drafty old building. After fans weze installed, the air was changed and
filtered enough to prevent the kind of dusty haze often encountered in the
average foundry operation. 366

Sometimes, these extreme safely precautions caused frouble with the

uranjum production purity standards. One summer, boron began to show up

365Frank Spedding, interview with Hacker 1980, 18-19; Frank Spedding, “ The Day the
Wall Blew out of Little Ankeny,” Spedding Manuscript; Frank Spedding, “Explosions,”
Spedding Manuscript.

366 peterson, interview with Hacker, é-11.
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in uranium samples at the rate of 1-2 parts-per-million. encugh to
contaminate the runs. After a thorough investigation, the culprit was found to
be the shower. After the men showered, they used a preparation to treat
athlete’s foot that contained boron. They tracked the boron into the plant from
the shower, thus contaminating the urantum runs. A sign finally had to be
placed in the shower area warning against certain powder preparations.36?
Cecasionally, there were people on the Ames Project who did not follow
safety rules. The most notorious person at Ames was a man known locally as
the “Green Hornet” because he did not properly shower o1 clean up after
working on the shift. According to the prevailing stories, he did not wear a
respirator and refused to fake other precautions in his dusty work. Since
uranium tetrafluoride was a green salt, the dust stuck to his clethes, giving
him his nickname. Unfortunately though, no one knows exactly what
happened fo this man as a resulf of his dangerous overexposure to dust,
Spedding told the story in his manuscript history that this man was chosen as
one of the most likely subjects to be tested for heavy exposure to uranium. He
was approached by one of the medical researchers asking for a sample of bone
tissue from his sternum. Apparently, he agreed but when time came for the
test, he vanished, from the room, and from the project. The Ames Project
owed him several days of pay, but he never came back to claim it. No one

evidently ever heard from him again.368

367Frank K. Spedding, interview 1 with Calciano, 5-6

J68Frank Spedding, *The Green Hotnet," Spedding Manuscript, 34. The story was also
ted in varying detail in the following sources: Adolf Voigt. interview with the author
1990, 6; Spedding, Wilhelm, Daane interview 1967, 15-16.
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On several occasions, the tight sectuity of the Manhattan Engineer
District alse interfered with health and s.s{fet}r standards. One security expert
from the Distiict tried, for example, to get Spedding to put bars on windows in
the leng natrow rooms of the Chemistry Building, but since that could have
prevented escape in the event of an emergency, Spedding had that plan
overruled. Another time a security officer insisted upon painting the windows
black in the same building to prevent sabotage. That would hawve led to a very
dark room in which to do the dangerous chemical work; again he was
overruled 369 At yet another time, Elroy Gladrow, one of the scientists on three
separate comparimentalized projects, gave three different blood samples each
week from his ear lobes. Once, after appearing before Spedding with swollen
ear Jobes and asking why he needed three separate samples, Spedding
convinced the officials to take only one sample and divide it into three parts
for the health reports 378 _

A thorough safety and health program was instituted at Ames over a
period of time. The program at the pilot plant was aimed at eliminating the
typical kinds of accidents common in any industiial situation. In August 1943,
a survey conducted at the piiot plant concluded that since August 16, 1942 there
were 16.2 infuries per million men hours. somewhat high for a chemical plant,
but probably low considering the plant was experimenting with new,

herefofore untested processes. The production plant was also run by scientists

36%rank Spedding, “Frustration of the Manhattan Distiiet Bafety Officlals,”
Spedding Manuscript.

370Frank Spedding. “Gladrow's Fars;” Spedding Manuscript; Spedding, interview with
Hacker, 19580, 30-31.
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who were not familiar with all industrial practices, and many of the employees
were local men and women who had little experience with labor practices 371
In June 1943, Elroy Gladrow tock over the health and safety program, working
closely with group leaders in the scientific project and initially with Mr. Rafde],
one of the gnards, on the production pilot plant project. 372

Finally though it was radiation, the “special hazard,” that received the
most attention at every installation. Research sfudies monitored and kept a
record of the dangers of the levels of exposures of empiloyees. Clinical testing
was also employed at Ames as well as other installations. Blood tests were
administered routinely, though most employees do not zemember what was
done with them. Urinalysis tests administered at least ence a month
evidently, were turned in to higher authorities at the Metalluzgical Laboratory
and the Manhattan District. No medical doctor was on staff for the Ames
Project though Di1. John G. Grant of the University Hospital was cailed upon to
pmvidé some support in treatment and research. Thehma Bruce, a nurse
evidently at the hospital, was the other medical technician who administered
routine blood and urine tests throughout the war. On occasion, certain staff of
the Ames Laboratory participated in research studies to determine the
effectiveness of clinical tesis or fo sexve as subjects for medical 1esearch carried
on by the district. Those research studies were patticularly important because
they became the foundation upon which standard exposuze levels were tested.

These studies also became the building blocks for protection of workers in the

371vgafety Report for Period Ending 8/1/43," the Ames Laboratory Papers, 2,

¥72Frank Spedding, "Letter to Group Leaders,” June 16, 1943, Ames Laboratory Papers;
“Health and Safety Report for the Week Ending fune 28, 1943," Ames Laboratory Papers.
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nuclear plants after the war. Workers at Ames were carefully monitored by
research teams, Certain men and women were also studied after they left the
project to determine lorg-term effects of the work they were doing. Probably
because of this system, very few workers and almost no scientists appeared to
die due to some problem thak arose in the Ames Project. It was inaedible that
the major problems on the Ames Project were those that any industrial
laboratory o1 factory might contend with—accidents, carelesaness in handiing

heavy materials, and typical first aid cuts and abrasions.373

573For rasearch studias, for example, see Samuel Schwartz, “Letter to Dr. Grant on
Report of Studies of Personnel at Ames, lowa,"” June 1, 1944, in Ames Laboratory Papers, -2 fot
blood, urine, kidney, and Liver studiesona group of 19 employees with heavy, moderate and
relatively slight exposure to uranium activities. The resnlts indicated *less abnormality than
I would have expected from the amount of exlposure these men are getting” (2), Other
research studies were reported in 5. T. Cantril, “Letter to E. H., Spedding on Testing of Two
Men for a velgcfrensitive Urine Test Developed by the Metaliurgical Laboratery,” January 29,
1943; Samuel Schiwartz, “Letter to J. G. Grant for Results of Kidney Studies on 2 Select Group
of Workers,” June 7, 1344; Samuel Schwartz, “Letter to J. G. Grant on Tests for Cortain Natmed
Employees for Urine Samples,” June 14, 1945; in the Ames Laboratory Papers. For the kind of
follow-up studies tiat were conducted, see numerous letiers in the files to those who were
leaving the project requesting £hat they submit to tests after teaving For example, see Elzine
Katz, “Letter {o Mr, Elmer ]. Pelerson on Weekly Urine Tests for One Month,” Jannary 19, 1345
jn the Ames Laboratory Papers. Also see Appendix F for a sample letter of this type.



195

SUMMARY; THE IMPACT OF THE MILITARY MANAGEMENT SIYLE
UPON THE ACADEMIC MANAGEMENT STYLE, 1942-1945
The Manhattan Engineer District represented the typical military
management style, controlling three areas of administration during World -
War II: security, contracting, and health However, as seen in the preceding
chapters, each of the areas had already been addressed before the Manhattan
District took control of the project, and, in most cases, the organization and
adminisiration of these areas remained essentially academic in management
style. The Ames laboratory, even under the Manhattan District, ran by
committee, as exhibited by group leaders’ meetings every Satuzday io both
discuss results and plan for the next week's activity. These sessions employed
an academic style where everyone participated and added ideas to the group.
Often the plan of research changed or modified itself based upon suggestions at
these meetings.374 Even that these seminars continued was a victory for the
academic management style. because Groves had tried at one point to

discontinue these at Los Alamos, without success.

374For the organization and topics of these meetings, see "Meeting of Metallurgical
Group October 15, 1943," “Ieeting Saturday 230 pan,, Chemical Group,” “Meeting Oetober 24,
1943, 12:30 pan.,” “Chemical Meeting October 3¢, 7:30 p.m.,” and “Metallurgical Meeting
Cctober 30, 1943, 2 pm.” MNorman Hilberry, somewhat {n jest, indicaied that at Chicage there
was not always consensng in these typically academic meetings: “There was never ronsensus.
Fach one consensed with himeelf and went out and did—go thou and do as thou pleageth. The
real consensus was that this gave a mechanism for two or three different brilliant people to
disagree effectively because the instant they made up their minds that the path that they
were on was wrong, that was the last you ever heard of it. . . . [t was an extremely effective
management system and a complete anarchy in a sense” (Hilberry, interview with Tressel,

1967, Reel 2, 197,
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Security did affect the academic management style to an extent though.
The Ames Project remained isolated from the other installations, and this
isclation probably meant thal, to an extent, no one knew when duplication was
going on between this laboratory and others. Personnel wete also not as free to
travel to other installations, so later in the waz, the group at Ames knew less of
what was transpiring at Los Alamos or Hanford than at Chicagoe. Early in the
project, there was a great deal of interaction between the laboratory and cther
facilities, partly because Spedding was more involved at a central facility early
in the war. He became somewhat isolated fiom Chicago when Ames
demanded his full atfention. By that fime, Groves moved the bulk of the
activity to the secret, well-gnarded sites at Los Alamos, Hanford, and Clinton.
Even Chicago was out of the loop for what was going on at the serret facilities.
That decision had been a military victory of sorts because those new facilities
were under much stricter secrecy requirements,375

The sirict requirements for secrecy though did not really affect the style
of management at Ames because the laboratory's organizational struchure had
been established long before the Manhatian Engineer District took over the

375There were several other reasons for the move to three secret facilities than just
isolation. Compton had been in frouble for disclosing secret information to some uncleared
workers in early 1942, Bush had interceded on his bohalf, but when it came to building the
bornb, the site was moved from Chicago partly because of this security problem at the
Metallurgical Lahoratory. (For a2 more complete discussion, see Montgomery Cunningham
Meigs, 69-70.) Groves also had particular problems with other scientists at Chicago, such as
Szilard and other immigrant scientists, when he bad to informn them about DuPont taking over
the Cak Ridge pm]ject instead of them. The resulting isplation of the Metallurgical
Labora probably extended in some ways to lows Shate since Ames was a confracting agency
under Chicago. Groves never visited Iowa State, for example, and though it was ased as an
industrial plant to supply uraninm and other metals, after December 1942, Ames was not a
part of any policy making group. It served as a supplier to other facilities like Cak Ridge,
Hanford, and Los Alamos, laboratories that were making decisions. (For these various

concerns see Groves, 1962, 42-46.)
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contracts. The Manhattan District did send security personnel as well as
financial and safety advisors to Ames where the Iowa Area of the Manhattan
District was located, but these personnel were essentially placed there to see
that work was completed on time. They did conduct safety and security
inspections and reported those back to District headquarters, but they must
have had little effect on the day-fo-day operation because the reseatch scientists
barely knew these men and women were around. No reports remain of their
activities in the files at Ames and most of the scientists were never sure what
they were there to do.38

Contracting certainly inflnenced the direction of research in the Ames
Project. However, it was not the Manhatfan District that placed the basic
tenants of contracting-—{lexibility, institutional responsibility and control, fiscal
accountability, no cost/no profit terms--in place. Those characteristics were
developed from the OSRD and NDRC, both dvilian, academic-type
organizations. The Manhattan District continued contracting under much the

same system, although it often added more requirements or stricter controls.

376None of the scientists that I or others interviewed spoke of the group of Manhattan
Project personnel who were in Ames, Scientists tnade passing references to them, but few
names were yemembered except when humerous stories about their inefficiency or insufficlent
training werg noted. Spedding’s manuscript refers to them in passing and is the only local
account of their existence. However, the miscelianeous records from Oak Ridge show
correspondence from several majors in charge of the area, plus at least a couple of minor
officers who often signed correspondence for the area engineer, There was also a project
manager, a financial officer who checked votchers and reported discrepancies to both the
Medison Square Area Office and brought the same concerns to Spedding’s attention, The best
estimate on the number of these military staff members located at Ames must have been under
ten. There were cerlainly not enough of them to ereate much of 2 sensation on the campus,
{3ee bills of lading and miscelanecus comrespondence between Cak Ridge and these officers in
the Oak Ridge Papers). The properly manager or fiscal officer was located in the Collegiate
Press Building {"History of Account,” attached to 1946 Audit, [1]). Whether other personuel
were there or not is unknown, but it was a Iogiral place for offices since the building was
across the streef from Litfle Ankeny. (i is also somewhat ironie that such a secret gronp of

personnel were located In a press building.)
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Patent administration was not controlled by the Disirict either; those policies
were already set in place by OSRD. In fact, the Manhattan District chose to use
the existing OSRD structhure to manage the patent process for its facilities too.

Health was cettainly a concein of the atomic bomb project, but if was not
the Manhattan District that initiated most of the health and safety
organizations. Those carried over from the individual laboratories like the
Metallurgical Laboratory. In fact, the Manhattan Engineer District used the
Metallurgical Laboratory for its model to establish an organization to
coordinate all the facilities under its jurisdiction. The Disirict continued to
supply many of the same sexvices as those created originally by the
Metallurgical Laboratory.

It is true that these areas of adminisiration—security, contracting, and
health and safety—changed research administration during and after the war.
However, those changes did not originate out of military style management
techniques employed by the Manhattan District. It might be said that the
Manhattan District, while employing some military management technigues,
such as hierarchical control and strict adherence fo commmand séruchure, for
example, was also controlled from the top by an academic management
structure, a committee. The Military Policy Committee actually made final
decisions on every activity that the District undertook. So, in a sense, the
academic management style won the last victory, finally determining and

controfling the policies for the Manhattan District operations.
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CONCLUSIONS: THE IMPACT OF THE AMES PROJECT UPON
IOWA STATE COLIEGE

From 1942-1945, Iowa State College, like many other colleges and
universities conducted classified, war-related research. At the beginning of
World War I, no adminiskrative slructures exdsted for academic institulons to
conduct classified research. By the end of the war, however, three units—the
NDRC, OSRD, and the Manhattan Engineer Districi—had coordinated and
funded war-related research. Each of these units contributed to winning the
war, but each was a temporary agency. It was apparent at the end of this war
that scientists wanted to continue the research started and sustained by these
agencies. For one thing, the agencies had ailowed research to be conducted on
campuses across the nation, not at some remote military site. Structures to
handle the administration of research had been developed at institutions, and
they did not want to see the benefits disappear after the war. There was talk of
converting the war-time weapon to peace-time uses under civilian control,
and already there wete pockets of research around the counky that could
continue the efforts if an infusion of funds flowed from the federal
government. Even Iowa State, a small college by many national standlards, had
been greatly affected by the war-time research efforts.

In many ways, Iowa State could not refurn to the normalcey of the pre-
war years. The College, like others in the nation, saw its enroliment
burgeoning after the war years in both undergraduate and graduate areas.

Spedding understood the future possibilitles and immediately after the war
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started pushing for the czeation of an atomic institute at Iowa State to
incorporate the physical ¢hemistiy and physics research into a permanent
laboratory at Iowa State College, Bpedding formalized his plans in a letter to
President Charles Friley in September 1945, calling for a state-funded insfitute
to cut across several disciplines, continuing the work started during the warn:

I believe that a permanent institute should be set up, similar to
the Agricultural Experiment Station . . . which would cut acress
all divisions and depariments, and that this institute should hawve
its own state budget independent of any federal money which
might and almost certainly would be forthcoming. In this way we
could build a sound research organization which would have
security over a long range, and which would not be subject to the
whims of federal patronage. . . Further, ... we should bein a
much better posilion o mainfain our freedom of thought, action
and research when accepting any federal aid 377

However, Spedding saw more than just an independent research
laboratory providing services to the povernment in return for federal funding,
He wanted the institute to be fully incorporated into the academic siructure of
the institution. Perhaps because of the concern left from his own lean years of
seaxching for an academic appoiniment, he insisted thak the institute be fully
functioning within the academic structbre:

I fee] that the institute should be desely integrated with the
Science departments on the campus, since the everyday contacts
of scientists with their exchange and clashes of ideas are very
frujtful in producing new discoveries. I believe this close
relationship could be mainfained by having the permanent
members of the instiiute working a definite part-time for the
insfifute and a definite pari-time for the departments in their
major fields. This arrangement would of course have to be
voluntary with the heads of the departments concerned, but I

377Frank Spedding, “Letter to President Charles E, Friley Regarding Creation of the
Instifute for Atomic Research ¥ September 6, 1945, Ames Laboratory Papers, 3.
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think it would be mutually beneficial to both parties. It would
permit the institute to obfain men who would feel a greater
security in being members of a regular depariment, and it would
give us pleasant relationships with the other departments
involved. It would permit the department to have more exerts
on their teaching staffs, so that a wider variety of courses could be

given,378

Asking for an initial budget of $50,000, Spedding got his institute after
some negotiations with the University of lowa, which wanfed to establish its
own nuclear institute.3”?  After several meetings and discussions, both schools
were satisfied. On November 1, 1945, the Institute for Atomic Energy at fowa
State College and the University of fowa's Institute of Nuclear Research were
approved by the Board of Education 3¢ In 1947, the Ames Laboratory was

78Spedding, “Letter to President Friley,” 6.

379These negotiations revolved around the role of fundamental research in chemistry
and physica at lowa State College. President Virgil Hancher from the University of lowa
precipitated the discussion when he wrote to President Friley after a Des Moines Register
ardicie implied that lowa State was about to enter fundamental physics reseacch rather than
continue with the type of applied research undertaken for the Manhattan District. He
questioned why Iowa State should suddenly enter a type of study that previounsly was lowa's
responsibifity. In an eloquent reply to Hancher, Friley argued that Iowa State must conduct
fundamental research in those areas of chermnistry and physics that relate to ils ongoing war
research in afornic energy. “Thege two aspects of any research cannot be separated. Since
applied science always springs from pure science the twe have {0 go together or the applied
science dries up and becomes sterile.” He went on to indicate that duplication was really the
praoblem, and, of course, Iowa State would not duplicate those known strengths of the
University of Iowa. {Virgil M. Hancher, “Letter to Charles E. Friley Referring to Article in
Faper on Establishing an Atomic Institute,” September 13, 1945, Fapers from the Office of the
Presicent, Charies E. Friley, located in the Rebert Farks and Ellen Sorge Library, lowa State
University, Ames, Iowa (heraafter called the Friley Papers); Charles E, Friley, “Letter tp
Virgil M. Hancher Regarding Creation of an Atomic Instituie,” September 25, 1945, Ames
Laboratory Papers, 2. See aiso R, M. Hixon, “Letter to Charles E. Priley on Fundamental and
Applied Science Tssues,” tember 15, 31945, Ames Laboratory Papers; Harold V. Gaskilt,
“Letter to Charles Friiey on Recommending the Institute,” Qctober 12, 1948, The Ames
Laboratory Papers; G, W. Stewart, “Minutes of a Meeting of a Group from Jowa State College
and the University of lowa,” November 1, 1945, Friley Papers; Harcld V. Gaskill, “Letter to
Charles Friley on Establishing the Institute,” November 9, 1945, Friloy Papers; . E.
Buchanan, “Letter to Dean H. V, Gaskill Regarding the Role of the Graduate College in the

Institute,” November 13, 1945, Friley Papers.)
S8QNtinutes of the State Board of Education, Noverber 2-3, 1945, 317,
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established by the Atomic Energy Commission to be administered by the state-
established Institute for Atomic Research.®81 Spedding’s plan had worked; he
had created both a state-operated and federally-funded facility on the Iowa State
campus linked academically to the instifution. Spedding hired departmental
faculty members part-time at the Group and Section Leader levels for the new
laboratory. There were some members of the Ames Laboratory hived without
faculty rank, but not that many nntil much later when the Department of
Energy needed very specialized scientists who were not represented by a
departmental area of expertise. He also managed to get some of the men on
the project who already had Ph.D.s to stay in his employ and 1eceive academic
appointments in depariments part-time and continue their research work at
the laboratory.

Several other men remained behind after the war {o complete studies or
finlsh up advanced degrees. Many of the men working on the project had the
equivalent of a Ph.D. but had not finished their theses. In the next few years,
several of these men finished degrees, including: Donald Ahman who
finished a Ph.D in 1949; Johr Ayers, Ph.D. 1946; Norman Baanziger, Ph.D,
1948; Charles Banks, Ph.D. 1946; Adiian Daane, Ph.D. 1950; Elroy Gladrow,
Ph.D. 1946; Harry Svec, Ph.D. 1950, and James Warf, Ph.D. 1946, Dave Peterson,
a foreman at the pilot plant even finished his bachelor's degree in 1947, his
Ph.D. in 1950.82 There was one problem with these men getting degrees

381 Chemistry riment Newsletter, January 1, 1947, 3; Frank Spedding. “The
Qperation and Scope of the Ames Laboratory of the Atomic Energy Commission,” nd, The
Arnes Laboralory Papers, 1-2

382Robert Orr, “Thesis Card Files” the Library Papers,
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shortly after the war. Their theses were classified; however, by 1955, all of these
plus others had been released, and the men and women could finally publish
their classified results.

War research work certainly added new men and women fo the
scientific zanks of colleges and universities across the nation. Towa State
benefited greatly from the infusion of these scientists who were already willing
to form parinerships with the federal government. They had worked under
stzict conditions duwring the war, gaining expertise. if not in publishing research
results, certainly in 1eporting research. It was only a small matter for them o
become aclive in publishing their research yesults in the national journais of
the day.

Howevet, the Ames Project and ils suzccessors served as more than
educational laboratories for the increasing numbers of graduate students
making their way through Iowa State College. This laboratory and its successor
served as models for developing research relationships with the federal
government after the war. As noted above, the OSRD, the NDRC, and the
Manhattan District were merely temporary shuctures in the federal
bureaucracy. Shortly after the war though, the type of research and contraching
agreement with universities remained while the civilian versus military
status could be debated in Congress. The relationships forged duting this
interim heiped Iowa State set up its administrative apparatus o handle
research funding that would come as a result of the federal government's role
in agencies like the National Institutes of Health and in the establishment of
new agencies like the National Science Foundation in 1950. The Manhattan

Disttict continued its contracing with the Ames Project under much the same
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circumstances as during the war. When the civilian Atomic Enetgy
Commission took over from the Manhattan Disirict in 1946, it too continued
b use the contracting principles established during the war.

This was also a time when Iowa State and cother inskitutions solved
many of the overhead problems created by the war. ITowa State finally
instituted and clarified its regulations and in 195¢ with Board of Education
approval published both a policy for conducting research and a policy for
accepting and maintaining an overhead fund. Those two policies were
developed out of the experiences of the Ames Project contracts just in time for
the creation of the National Science Foundation in the same year,383

After the war, a familiar theme aboutl research funding recurred, one
prevalent during World War II—that research was somehow connected to
national security and thus a federal responsibility—developed partly because
of the new condifions of Cold War confronting the nation. When ths fedaral
agencies like the Manhattan Distiict, OSRD, and NDRC dismantled,
research funding distributed iself in three different directions, all borrowing
from the administrative structures of the war orgamizations. When the
atomic bomb exploded in Japan, the Marhatian Engineer District 28 & unit
no longer had a migsion. It disappeared only after numerous hearings in
the Congress discussed its finbure, but finally a civilian beard took over the
juriediction of atomic energy on January 1, 1947, keeping many of the same
administrative structures.”8 Iowa State’s contract under the Manhattan

3B3\finutes of the Board of Education. March 16, 1950, 269-272. See the two policies in
Appendix G.
38iHewlett and Anderson, 654-655.
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Engineer District was transferred to this civilian board, and later that year,
the Ames Laboratory appeared fo administer atomic energy research at
Towa State College.

When the OSRD disappeared, weapons research was in imhbe. The
military picked up the slack by contracting directly with institutions. The
Navy established its Office of Naval Research (ONR) and adopted the
research contrach as its mechanism of admi:ﬁstexing research. Weaponry
though was not its only interest, As the military agencies came to realize,
the future of miltiary research was dependeni upon advances in the
fundamental sciences. Boyd Keenan in Science and the University
examinad the role of military research after the war and conciuded that
“reglizing that the future of naval weaponry dapended on progress in the
entire range of sciences, ONR provided support end let contracts in fields
ranging all the way from biology to physical sciences, mathematics, nuclear
acience, and engineering, "85 Military research funders used many of the
atructures that characterized war research and certainly exhibited the
attitude that research was related to nationsl security.

Vanmevar Bush had set the stage for the third path as early as 1944 in
hig Seience: The Endless Frontier when he stated, “it is my judgment that
the national intersst in scientific research and scientific education ean best

be promoted by the creation of a National Research Foundation."3 This

foundation should

385Boyd R Keenan, Science and the Lniversity (New York; Columbia University Press,
196563, 1 47,
3B6Bush, 1945, 27.
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develop and promote a national policy for scientific research and
scienHtic education, should support basic research in nonprofit
organizations, should develop scienlific talent in American youth
by means of scholarships and fellowships, and should by contract
and otherwise support long-range research on military affairs.367

Bush thought that his foundation would inecorporate medical regearch,
natural science research, and military research, That did not happen, but
eventually the National Science Foundation, ereated in 1950, contsined many
of Bush’s ideas about research that he had developed in his capacities as
head of several war-relatad organizations. Interestingly though, it did not
allow support of secret research. After much debate in Congress, the
“representatives decided that fundamental, scientific research was of such
great national importance as to warrant the expendifure of Federal funds in
ity support.”388 Again, the inference to national security determined the
directiont and sfructure of this new organization. It bad embodied many of
the principles of war-related research, including its primary sdministrative
structures—the flexibla contract, no geographic requirements for the
regearch work, tha cost, plus no-profit principles, and institutional rather
than individual coniracting responeibililies.

In conelnsion, in the post-war period, science again became linked
with national secuzity, which was by law a federal responaibility. Research
funding also came under jurisdiction of the federal government because
there the mast money could be expended to secure America’s future in a real

war or In a epld war., Thig attituede wag an hmportant carry-over from war

387Bush, 1945 27.
388 Annual Report of the Nationgl Science Foundation, 1 {1950-51)  vil.
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regearch support days. Also, administrative and financial structures had
been created in both the federal government and universities and eolleges to
regulate research funding. Although classified research required special
considerations and the Ames Project encompassed these stringent rules and
regulations, many of the administrative structures survived or evolved into
the post-war period to affect 2 new generation of research erganizatons, but
ones with similar attitudes to those developed during the war.
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APPENDIX A. THE GENESIS AND QRGANIZATION
OF THE AMES PROJECT

The Einstein Letter to Roesevelt.n o D25




The Einstein 1etfer to Roosevelt

Albert Einstein

Cld Grove Road.
Massatl Point
Pecanis, Long Tsland

Augusk Znd. 1939

F. DI Boosewvelt,

Fresident of th: United Jtates,
White Housa

Washingteon, B.C.

Bir:

Some recent work by E.Fermi and L. sSziliard, which has been com-
oinieated to me in matuscript. lesads me to expect that the alsmsnt uran-
fum may be turned into a2 new and important sourece ¢£ eneyvgy in the im-
medizbe fubure., Certain aspecks of the situation which has arisen seen
ta call for watchfulness and, if necessary,. quick actien on kthe part
of the Adminisztration. I belisve therafora that it ie my duty to bring
to your atkention kthe following facts and recommendations:

In tha course of the last four monthes it haz hean maxde probable -
through the work of Joliet in France a2 well as Fermi and Szilard in
America - that it may boeome possible to get up a maclear chain reaction
in a large mass of uranium by which vast amounts of powar and large guant-
ities ¢f new radium-like zlsments would be generated. Now it appears
almost certain that this could ke achievaed in kthe immediate future.

ihiz nzw chenomenon weuld alaa 1e&d to the conatmmction of bonmbs,
and it is gonceiwvable - theugh nuch lass certain - that extremsly power-
ful bembs of a new tyre may thu= be constructed., 2 single bomb of this
type., carried by boat and exploded in a port, might wvery well destroy
the wholea port kcgether with soms of Ehe surrocunding territory. However.

such hombz might very well prove to be too heavy for transportation by

air.
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—3-
The United Statesz has only very poor ores of uranium in moderate

quantitias. There iz scme good ore in Canada and the Former Czecheslovakia.

while the most important scurce of uranium is Belgian Congo.

In view of thisz =zituabion you may think it desmirable to have some
permanent contact maintained between the Administiation and the group
of physicists working on c¢hain reackions in America. One possible way
of achieving this might be for you te entrust with this task a persen
whe has your confidence and whe could perhaps gserve in an inecfficial
capaciby. Hiz task might comprise fhe following:

al to approazh Sovernment Departments, keop them infermed of the
further devalopment, and puk forward recommnendations for Govermment action.
giving particular attention to the problem of securing a supply of uran-
ium ore for the United States;

B} bo speed up the experimental work.which is at present being car-
ried on within the limits of the budgets of University laboratories. by
providing funds, if such funds be reguired, through his contacts wikh
private persons who atre willing to make contributions for this canse,
and parhaps alse by cbtaining the co-operation of industrial laboratorias
which hawve the necessary equipment.

I understand that Germany haz actually stopped the sale of uranium
from the Czechoslovakian minea which she has taken over. That she should
bave baken such sarily action might perhaps be underatood on the ground
that the son of the Geiman Under-Secretary of State, von Weizacker. is
attached to the Halser-Wilhelm-Institut in Berlin where sowe of the

Amarican work opn uzanium iz now being repeabed.
Yours wvery Lbruly.

{Albert Einstein)388

33BN\ ichael B. Stoff, jonathan F. Fanton, and R. Hal Williams, The Manhatfon
Profect: A Docwmentary fnfroduction fo the Atomic Age (Philadelphia, PA: Temple
University Press. 1931), 18-19. {Original in Franklin D. Roosevelt Likrary at Hyde Park,

Wew York.}
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Campus Map, 1945

CEMETERY

1

Important Buildings on the Campus

Agriculhuzal Engineering 15
Agricalture Halk 114
Armory 14
Beardshear Hall 1
Botany Hall 86
Chemistry Building 20
Collegiate Press Building 76
Dairy Inglustry ' Bo
Engineering Hall 137
Hospital 126
Landscape Architechure 78
Home Econpmics a7
Library 8
Physical Chemistry Annex I o0
{Little Ankeny)

Physical Chemistry Annex 11 &7
Physical Plant 63
Physics Building 2
Veterinary Cuadrangle 30
Women's Gym: %
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A Pictorial History of the Ames Fioject3s?

Figure B2. South view of Litile Ankeny.

39The Ames Laboratory in Ames, Iowa, provided the photographs on this and the
following pages from its historical photographiz archives.
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Figure B3.  Floor plan of Litile Ankeny production facility for uranium
and thorium,
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Figure B4.  First floor plan of the Chemistry Building whete the research
and development work were carried out. Included are: the
barricade on the east hallway and Room 101/103 where the
early reduction experiments for the University of Chicago were
completed. {The labeling for these rooms was provided by
Norman Carlson, David Peterson, and Harry Svee, former
participants on the project)
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basemen{ was the famous seminar room where the Speddinars
accurred.



Figure B6, The uranium metallic reduction

process.

a. Several bombs of various sizes.

b. Cutaway view of a bomb retort
after packing, but before putting
in charge. "

¢ Using the Sprout Waldon Mill to -§§
grind calcivm for the charge. o

d. Lining the bomb retort with
electrically-fused doelomitic oxide,

e. Bolting the flange on top of the
prepared charge and liner.

{. Lowering the bomb into the
reduction furnace. d.









Figure B7.
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The uranium casting process.

&.

b.

[+

A marked uranium biscuit before
casting.

An induetion furnace used to
melt uranium biscuits into
ingots.

A wanium ingot on the scale
after casting.

Uranium ingots in the shape of
rods or “hot dogs.”

Cartoon about the fires in the
reduction and casting processes.
Cartoon about keeping staff on
the Ames Project.
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Figure B8 Ihe uranium furmings recovery pzbcess n
Physical Chemistry Annex II

Figure B9. Pressing the wanium ternings into briguets.



Figure B10. Compressed wranium briquets from turnings
process.

Figure B11. The Army/Navy E Flag represent to fowa
State College for excellence in the critical
wartime materials production from 1942-
1945,
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Figure B12. Group Leaders in charge of the Ames Project.
From left to right are: Harley A, Wilhelm,
Adrian Daane, Amos Newton, Adolf Voigt,
Wayne Keller, C F Gray, Frank Spedding,
Robert Rundle, and James Warf.
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Figure B13. I'ea:mg dﬂ‘iﬂm thl'le Ankenjr in 1953, south
view. The building was used shortly after -

World War 1I for the production of thorium
and for other particularly dirty processes. By
1953, it had ontlived its usefulness and as
Harley A. Wilhelm succinctly put it, “it had
hemme more reactive than active.”

ﬁ

Figure 1314 Stcune ﬁnd plaque fﬁai‘: were placed on the
Little Ankeny site.
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The Chicago Pile Experiment, December 2, 1942
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Figure B17. The galvanometer showing the start-up of the first self-
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PILE NOT ¥ET SCALE OF EXPONEMTIAL RISE OF
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susfaining nuclear chain reaction, December 2, 1942,
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APPENDIXC. THEACADEMIC VS, THE MILITARY STYLE
OF MANAGING RESEARCTI

Manhattan District Organization Chart, 1943....... ... 245

Madison Square Area Feed Materials Network, 1945. 246
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Manhattan District Organization Chart, 1943390

OPERATING UNITS
[ . { | [
HANFORD CLINTON
HMADISON SOUARE AREA $PECIAL FRODUCTS
Q . ENGINEER WORKS ENGINEER WORKS ’ (P-4}
———— S —————
[- ADMINISTRATIVE | ADMIRISTRATIVE I ADMINISTRATIVE i TRAL
DIVISIOH PIVISION DIYISION
__{ OPERATIONS OPERATIONS | comsTRUGHON L | skORsANTOWH
EIVISION DiviIsianN {¥-13 K25 X.10) ORONANCE WORKS
| ENGINEERING EHGINEERING ALABAMA
4‘ BEVERLY AREA DIVISIGN —‘ D IVISION “ ORDMANCE WORKS
| || Tows ManacEMERT WABRSH REVER
—f COLURADO ARER LEGAL SECTION oo ~i CHOMANEE WORKS
] IMTELLIMGENCE | SERVIGES & cOMTROL T
—f MURRAY HILL AREA ‘ i e -[ WHLMINGTON ARER
SEGURITY i OPERATIONS
—’ ST.LOUIS AREA _i SECTION DIVSION (Y-12}
—1 TONAWAND# ARER = WILMINGTON AREA ‘} —i BOSTON AREA ’
—[ WILMINGTON AREA SPECIAL HCCOUHTS’
| ] DPERATIONS
L[ HIWA AREA DIVISION [ 410 ’
L LIAISOb '

301owa State College was in the lowa Area, one of the pperating units of the
Madison Square Area. (ones, 90a.)
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LIBRARY

WAC DETACHMENT

WASHINGTON
LIAIEON

LOS ALAMDS
{ADMINISTRATION)

CLASSIFIED FILES &
MAIL 3 RECURDS







246

Madisen Square Avea Feed Materials Network, 1945

MANHATTAN BISTRICT

HADISON SOUARE AREA

—i MURRAY HILL AREA !

L{ URION MINES DEVELOPMENT CORFORATION)

—"_GGLGEADCI AREA l

UNITED STATES VARADIUM CORPORATION
VANADIUM CORBDRATION OF AMERIGA
METALS RESERVE CORPORATION

IOWA AREA

I0WA S5TATE COLEEGE

5T. LOUIS AREA

MALLINCKRODT CHEMICAL WORKS |

—| WILMINGTON Anﬂ.i

E. 1. DU PONT DE NEMUOURS AND C{JMF‘.&NT!

i AFRICAN METALS CORPORATION i_

ELDORADD MIMING AND
AEFINING COMPANY

VITRO MANUFACTURING COMPANY =

PRINCETON UNIVERSITY }

YALE UNIVERSITY I

MASSACHUSETTS
INSTITUTE QF TECHNOLOGY

Ir

BEVERLY AREA

METAL HYDRIDES, INE:.,

—| TOMAWANEA AREAi

LINDE AIR FRODUCTS COMPARY
ELECTRO METALLURGICAL COMPANY
HOGRER ELECTROCHEMICAL COMPANY
HARSHAW CHEMICAL COMPANY

RATIONAL BUREAN OF STANDARDS J—l




247

APPENDIXD. SECURITY REGULATIONS AND
REQUIREMENTS

Figure DI. Oath of allegiance for Harley Wilhelm......248

Figure D2, Sample classified document with
appropriate markings..... oo w249

Figure 3. Sample bill of lading for a shipment
between Iowa State and Hanford.................250
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1208

I, @_‘%ﬁm%&, do golomnly
gxoar that I will not by any ooane ddvalge nor dies
closs any gacret or confidontial information thet I
oey obialn or acquire by reason of my connection

with the Hatdional Defongo Regoarch Commitios unlasa

suthorized to d¢ 89 b:',r the Chairman or & pepber of

E’é&%ﬂmﬁ@mﬂ

Subaaribed and sworn 0 before me this
TR I dmy of fEE B RN, AD., 1042

at ,.e.fif::ﬂ...ﬁﬁ_.__ R i W T3P S
(City or Plave) {Btate}

e
//-2/4? YA ﬁ:’ (LAY -

CHERISIE SR U4, VS T

that Committes.

Hote.— If the cath is taken before & Motary FPublic
the date of expiration of hir commiesicn should

bo ghoeg,

Figure DI. Qath of allegiance for Harley A, Wilhelm.
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The Wniversity of Chicago

metnliucglcal X nhoratory

ewee

inl Y HAT Ean
EXT. 13%0

Dagember 9, 1943 ¢ W *"“""'Tnﬁu w

Dr. V. H. 8pedding
Department of Chemistry
Towe State College
Aoz, Tewa

Uesr Dr. Spedding:s

iz you lmow, the program for the next Policy meeting of the
Council hos been changed from Wednesday to Monday, December 2%, snd as £ rosnlt
the mectlaz with Dr. Thomas will be held on Menday afternoon, contrary to
vhat was planned last menth. Do you or your men have any cantributicn o
mrke o the Thomas meeling, and il so, who wil), male it7 Ve nlso need to
maw whather soacbody from Jour group will spesk in the Chenistry Division
Zeminar for donday evening, and how much tdme would you like to reserve,
far the Inlormation meeting on Iuesday mormdng, I have reserved iwenty min-
whes For rouw. Is that 211 rdight?

I hope that yon had 2 good trip home and that you have raocov-
ered from your attack af the fuw.

Beat regerds,

Wery sincerely yours,

J vt ﬂ:';'ﬁm.f.-"i,
James Fronck

. 1
. tafgrrzation adlectink th:. fbme
T o e Ui il?silr:t :f'::h'm the mEaningd nF Eh'
Jefamse af xho Liniees e o

Wi
o At W g {7 503 : e o aa
EWT |1':u-.ﬂ.;;:lq:n:u of its confents iR any H
ar the ¢ ] S

unapthnrized pessen 38 B

Figure D2 Sample classified document with appropriate markings.
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U 5 GOVERMMERT BILL OF LADING
MLMOBLNDIM COPY

250
xo ?l-ﬁr‘ 58838{]6

Pkl WA B R FTSLLEE b g
sy
EAE JnrPikkk AR WA,

CHO 52424 |
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END LERD|TEDN {CONIEHIZ AND VALUE
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YKChCmH1, To A FHemAROER T OLF-
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CORHEGEISE LIAZY. THERZ TO NI O
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Oir|oH T8 340 CANFHOHEE:

[LEEEL] )

The Area Eirinesr
fiaxferd Eogitesr Sorks
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Hanford.
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Sample bill of lading for a shipment hehveen Towa 5Sfate and
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APPENDIXF. WORKER HEALTH AND SAFETY

Figure F1. Excerpt from a typical lowa State Coiiege
health report, January 1943, O—. |}

Figure F2. Report on research studies of Ames
personnel, June 1. 1944, ..o w291

Figure F3. Typical letter to a person who left
the project, askmg for mnhnued
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Report of Thelma Hruose kM Jan, &5, 1943
{ialicae, Breratt
17443 —_— — — —— 1.023  trace mugar
Hull, iforris )
1/143 - — —_— it 1,02
b111eyp, Roburt ¥
1/T04] — —— —— 1.015
Gamman, Juemed
L,l'r':-“f".a -— e o e —— ana, Ltrage Aigar
Piled traoz olhunin Hlorer few macus shreds, 2-4 wbo 1 hpf
Sy, Willlam
1 ;"? fh3 — I —_— — qns. trace sugar
Folmer, Rolart
1/7/43 — —— —_ — 1,013
trace slbumin Mlorer occ, wbe. Amorpheus material
Pebargon, :.r.a
1/7/43 - — _ — 1.02%
Monokeulnd, :anlay
17783 - —_ — —are 1.020  trage sugsr,
faint traes alburin. ifero: fow mucun ohreds, vary oeeasional wa.b,o

Yibtex, Lomall
170085 RY% 4,760,000 11,300 S7P 3BL M 2B 1B 1.034 Red. sugar

Iliff, Janzas
1/8/43 Q4% 5,480,000 9,400  &6F 34L 1.022
Daiisiy wene' B
1;‘3!;.3 - [ — — 1uﬂ29 Bl.lgﬂr t'ﬂduct-iﬂh
Raldal, 2. I. .
1/8/03 _— e — —_— 1.021  albumlp
miero: Lo wbog, & »boo.
Mper, & T,
1/8/43 _— — e —_— 1.020
Iaint trace albunln MNiero: v, ooo. Wb
Smith, J. R.
1/t/43 RS 4,580,000 10,550  GAI 26L A 1E 1B 1.021  traos suger

Figure F1. Excerjnr from a typical Jowa State College health report,
January 1943,
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The Univesity of Chicago

metnilnsileal Xaboratorg

B.CFIESPIEL D 3

June lst, 1944

10:  DR. CRANT

SUBJECI: REFCRI (F SIUDIES (F TERROCNNEI AT AMES, IOWA

Cn April 27 four members of our group visited the Tubelley FProdusntion
Plept at Ames, Jows. Plood and urdine speoimens were obiained on
12 workers in the rlant. Urine speeimens only were obkained onh an

additlonal four indlividuals,

Studies on these speclmwens inelwded tests for liver and kidney
funetion as well as obther non-gspeclfie tests whiok mey be correlated
with dearranged metebolism, The results of Lhese studles are glven
in the table below. For purposes of comparlsen the personnel has
been divided inteo thies groups depending upon thelr exposure to
Tubslloyr, ehisefly as the fluprlde. This classifiecstion 1s based o
informetion given us by Mr.CGlarow &dhersand confirmed by personal

interviews with the individuslz goncerned.

1. HEAVY EXFLSURE BLCOD SIUDIES TRINE SIUDIES

Suliur cc* eg*f Eroteo Copzo,Flgnents™*t,

Name
Urlnalys
l. Lene, 3idney 2 9] 1 4 0  Qmul=Z~ Q
2. Lanning, P. gna 0 i 4 0 0-0-0-0 1 sugs
4, Morrell, G. 3 4] 1 QO 3 (=1l=0=0 ¥
2. MODZEATE EXFOSUED
l. Alien, Glarence 4 i 1 2 2 1-0-1-1 i
2, Wenget 2! Y G 1 3 O=1-1-1 o
3. Turper, J.N. 2 0 1 1 4  DO=1-1-0 0
4, Stevenson,Robert ] ) 1 2 0 Qeli=l=0 (3]
$. Harding, H. 1 2 1 1 0 Q=0-0-0 0
6. Coughewnower,B. 0 0 o 1 ¢ l=0-0=0 o
7. Carver, Roy 3 o 1 Q 0 0-0=1=0 o
8. Andersocn, hugh 2 2 1 0 ¢  G-0-0-0 o
5, Fisher, Ferk qns () 1 hi Q Ge{==0 o}

Figure F2. Figure F2. Report on research studies of Ames personnel,

Jume 1, 1944
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3. RELATIVELY SIIGHT EXPOSURE URINE STUDIES

BLOCD STUDIES
Sulfur oo™ og™ Proto Copro,FPigments,***

: Urinalysis
1. Storkey,B. & 0 1 0 1 0=1w2=] 0 e
2, Orr, John 0 0 0 ¢ 0 0=0=0=0 . 0
3. Smith, Lowell 4] o 1 D Cc G=0=0=0 0
4. Anderson,Edward 1 c 1 c 1l Q=0=0-0 0
Kent, Arthny *4d+d 0 2 1 o 0 O=1=0=0 0

*¥* sbsorption at 400 my:
gnd $20 mu Urorosein
band end 510 mu bend

*7E¥ Heavy exposure until sbout 4 months ago, practically none since.
whEFY Works away from plant. Radiation chief exposure,. - '

* Cephalin cholesterol ** Colleidal gold

The above scoripg system may be interpreted as follows:

0= normel)l mhge
1 plus = border line range
2 plus to 4 plus =~ inerea=singly positive resoction

CCHCIUSICHS:

In general, fortunately, the tests lndicate less abnormality than I
would have expected from the amount of exposufe thess men are getting.
The one exeerption to this statement iz the almost consistent elevatios
of serum sulfur which 1s indicative of probably slight kidney dis-
function, lLiver funetion tents are almost uniformally normal. In

only the heaviest exposure group is there significant chapge in

porphyrin metabolism.
Sincerely yours,

25:85 SAMUEL SCHWARTZ ,M.D.

Figure F2. {Continued).
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¥arch 26, 1945

Kr, David U, lanning
112 Eapt Avanus
Am#3, Iowa

Dear lir, lanning:

Ap you know, the Mealth Divizion of the Chemistry Project was
interested in checking vp on your health while you were Work-
ing at the plsnt, BEven though you have left, we would like

to continue with this, Wde were wonderlng if you would ho
willing to pive ua wami-weekly urine samples for the following
month., The bottles wonld be laft for you at your houss, and
would be picked up by our driver,

If you are willing to cooperste would you elther call me at

extenslion 381 or £111 out the enclosed ¢ard end mail it to
me. It is of importanes to us hero on the project that yoeu

conperate,

Sinceroly yours,

Elroy M., Gladrow
By mutherity of ', H. Spedding

EG/esp

Typical letter to a person who has left the project, asking for

Figwre F3.
continued testing.
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1ha Ipwa State Collepre

STATECEND OF PRIii'IEIPI.ES RELATIHG 1O
1HE NEGOTYATION AND ACCEPTAMCE OF RESEARCH CONIRACIS

Hesearch contracts will be accepted by Towa State College only dn fields
of activity where the Collepe is {a) authorized by the laws of Towz and
policies of the Towa State Board of Educablon and (b} 15 conpedent by
reason of gualified staff and facilities to perform the desired work,

Heseaprch contracts will be eecepted onty when the research contemplated
thereby will be of banefit to the College, to the State of Jowa andfur

to the public in general,

Prior to negetiating a research contrant the admindisirative official
tnder whose divigion the work w1l be performed shall advise the Pregi-
detit that such a project has been offered, and shell submlt 2 recommenda-
tlon that suth & project is desirable and that it conforms te the prin-
ciples outlined in paragraphs L and 2 ghove. Individual staff members
shall not enter inko preiiminary negotiations relative to research con-
tracts unless and untli guthorized to do so. This fs net intended to plo-
hibit prelimlmary discusgions, bubt is infended to apply to all fiseg) and

1legal matters.

Upon avthorization by the President, negoetiations may be entersd into
with the agenty desiring to ipitiate such a project by designated admin~
istrative officials and the Business Mansper. Only such awthorized in-
dividuals moy represent the Collepe in these negobiationd.

The matter of reimburzament of costs and method and terms of payment
invglved in sueh contraets are of utmost importance in order that the
Collesge may follow a unifoTh policy with pespect to the various con-

tracting agencias.

In negotisting for the perlormance of regearch contrackts Iowa State
Collegs will fellow the following principies:

{a) Prior to execution ol eny comtract, tho authorized officials
shall prepare for filing with the contract a budget =stimate,
ingofar as is practicable, of the cost of performing the
centract which shall itemize in detail (1) coat of direct
laber and services, (2) cost of materials which must be
purchased -or used, (3} description of callege buildings and
property to be used 2nd term reguired, (4} allowsnee for
direct chavges against the project for utilities, travelling
exgenses, medical expences, {5) indirect or overhsad expenses,
(6) 81l other expense items. Sources from which the re-
quired funds are to be secured - i,e., [rom appropriated State
funds or other funds availabtle to the Gollege, and from funds
due under the contract.

{b} Where a portion of the costs required to perform a contract
is to be poid by the College from its funds instead of being
collectad from the other party to the contract, complete

Figure G2. Policy on negotiation and acceptance of research contracts,
approved by the Towa State Board of Education. March 16, 1950
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dngtification shall be submitted to the President of the
Collepe for opproval, and such spproved justificstion shall
Le filed with the comtract in the Oollege records. ¥Where the
Collere subsldizes a contract project, the relation of the
contract to the woik ol the follege shiall be defined clearly.

(o) Indiveet and overhead costs shall be computed in accordance
with snifomn pelicies and cost studiss prepared Irom time to
time by the Business Hannger of the Collepe.

¥. The Collepe should retain patent rights op all patentable materdials or
processes. In cases of combracts with agencdies of the Mnited States
Sovernnent, however, waiver of patent »lghts will be permitied, If
patent ripghta are relinquoished a loss may accrue fo the College, the
value of whieh i difficult to determine. Suoh loss sheuld be taken
inte acecunt in all ceontracts in which paiont. rights are relinguished.

8. Authority te enter into contracts is granted =olely by the Board of
Fducation, throwgh its Finanes Committee and the Fresldent of the Colleps,
A11 eomtracts mts=t be clesred with the Busingas O0fiee for a chesk of
the details of payment, confermiiy with fiscal pelicdes of the College,
angd fer itclusion on Bopard of Educstion or Mnance Committes doclkets
for official approval, Lontracts shall provide for the sigmature of the
dircetor of the appropriate Wagrarch Institute or Bxperiment Station and

the Prasident of the College.

9. The President of the College shall be authorised to consult legal coun-
sel designated ty the Finance Committes of the Bpard of Bducation in
conrultation with the Assiztant Altorney (onmeral zssigned to the Board
in connection with research contracts as o provisions reguired in =maid
cariracts and rights ang obligationz of the College thergunder,

1. All comfracts betwgen the Golieec and the United States Atomle Enerpy
Commission or sther agency of the United Slates operating under transfer
of fund=s from the Ltcpie Encrgy Commission shall be ndministered within
the Golleps by the Advisory Ooisiites of the Institute for Aiomle
fesearch. IThe Advisory Commitiec shall assijgn the performance of the
rerearch provided fer in such contracts to the apprepriste Crllege divie
siott or Expericent Statish. The Collepe Jivizians and Experimsnt Sta-
tions shall cooperate wheTs newcssary in the exesuldon of such projects,
Qther eontracis with the Undied Stales shall be administersd by the
Frasidenl througi the Division or Experiment Station desipnated by the
Progldent, and other agoncivs of the Ccllepe shall cooperate whers neco-
sary in the exeeution of such prajeets. In &1l contracts where radige
active elements are itwelved, the Institute for Atomic Rescareh shail bo
conisulted amd is charped with responnibility for recommendations as to
safely nf porvaonnel and the public. Cosls incurred in steh consulia—
tiony and in providing monitoring serviece are chargeable by the Tnstitute
far dtemic Hesenreh to the eontracts in which rodisactiv: elements are

nsed,

Figure G2. (Continued).
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Ihe Iowa State Colloge

STATELENT OF POLICY REGANDTHG
DISPOSIIION OF OVIRHEAD FUNIS

The matter of overhoad {funds has bacome incressingly dme
portant in rocont years, toth az to amount and ag to final
dlopesition., After careful consideraticn of the issues inmvolwved,
it nas been decided that the Follewing repulations will govern

overhead accounts in the futare:

1. Uvarhead rocedpts are not prafii.  they are intended
prizarily to - ralgburze the institution fer ceneral
gosts not directly chargeable to the contracts,

They are ingtifutlonal funds and not departmental.

v Cwerhead funds when received will be credited to the
Goneral Fund of the College, semrepnted dm an Ovar-
hezd Aegoupt or Accounts, with premer identificatisn

a8 %2 source,

Ju Cvorhead should be taken into aceount in nerotiating
the eontrack payuent under a lumg sum or prant type
ol cuntract. The ripht is reserved to transfer from
such contract payments to the Overhead Account g
Froper charga far ovarhead,

L. Gverbead funds may be made availeble to {urther the
activitier of the collape agency or division to which
the origiral contraet iz assigned; however, the Collepe
reserves the right to vtilize funds from the Ovorhcad
Aveaunt for other purposes consistant with the general

Colloge program.

5. Hequeats for allecations from the Overhead Account
skould be subritted to the Presidentts Offieo through
budset, transfers, indieating the specific antivity to
which the funds are to apply. Such requests will be
given careful consideration and if approved will be
preaented to the Finanes Comnrittee for approval, then
lorasrdud to the Business Office lor implenentation,

Figure G3. Policy on disposition of overhead funds at Iowa State Coll
approved by the State Board of Education. March 16, 1950,

£ge



