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for use on the telephoné.. speddmg recaliéd sé%axal farm fe:mé ﬂevelope& by
the Ames group. “Eggs” were 27 diameters of uranium and often the caller
would indicate “2-dozen eggs shipped.” Laker, when Clinton wanted a 17 x 4"
length of nranium shipped, these were called frankfurters or hot dogs; billets
4" in diameter and 2-3-feet long weighing 250 pounds were called “cheeses”
Iowa State shipped uranium scrap turnings as “hay.” Boron, a dangerous
poison and contaminant, was called Vitamin B. Reporis referring (o a percent
of Vitamin B content contained in the metal or tube alloy meant that the
uraniun confained a certain percent of boron 241

Code names were also used for the heads of laboratories and other
prominent scientists. Dr. Enzico Pexmi, for example, was called Mr. Farmer,
Dr. Bugene Wigner was known as Mr. Warner, and Dr. Arthur Compion
answered to Mr. Comas.®2 Sometimes, though the code name system
backfired. In his manuscript history, Spedding explained well what could
happen to even a Manhattan District person who made 2 mistake in realizing
the importance of security as far as codes were concerned. As noted eatlier,
documents of specified dassifications were delivered in cetfain ways. By 1943
and 1944, secret documents were usuatly sent by registered mail, and top secret

4R, 5, Apple, “Letter to C. M., Cooper on Froposed Codes at the Metalturgical
Laboratory,” October 30, 1942 Spadding Papers; Spedding, interview 5 with Calclano, 10-11:
Frank H. Spedding, “A Secarity Scare—Boy Saying Uranium,” 1-2. Humorous names also
a}'itfeared. At some polat later in the project, when Iowa State began shipping thorium
billets, some people in the Chicago hivgical Iab called therium "mem:ﬁay” after the

actress, Myrna Loy, (Spedding, “A Security Scare,” 2.) See also Frank H, Spedding,
“Mterview with oorge Tressel for film on ancdversary of CP-1," July 12, 1967, Transciipt in

Ames Laboratory Papers, 10-11.
o 242Fravk H. Spedding, *Top Secret Incident,” Spedding Mammscript, 1; Compion, Afomic
ttest, 141
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cnes wete sent to Ames by a courier. For delivery of top secret documents,
usually the courier was a lieutenant who would come to Ames by hain or
plane. He would contact the director, Spedding, personally and get his
signature on the document before he left. To protect the identity of the
directors, each courier used code names to hide thelr bue identity Ore Bme, 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] went 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 telephone number
was. He cafled me and I made arrangements to meet him at my
office. When he arrived, he snddenly became very concerned,
because he had left his Hétle black book with the code names for
ail prominent gcientists in the phone booth, We immediately
sent him down with a car, but the litile black book was gone. He
was a very concerned young lieutenant, with some justification,
because he had to 1eport the loss! T never saw the young
lieutenant again, but I did hear from Washington gossip that he
had been transferred to a cen;!:any which was stationed on the
outermost Aleutian Blands 2. . .. . .

Whether or not all of the story is trze is probably not so important, but it does
point io the fact that the Manhattan Engineer Districk considered adherence to
its security policies a serious matter indeed

Sometimes secrecy and protection of documents led to unusual
applications. At Iowa State, all books on atomic energy and related topics were
removed from the Cellege library and placed in a room behind a barricade that
was built across the east and north halls of the first and ground floczs in the

Z3pyank H. Spedding. “Top Secret Incident,” Spedding Marwscript, 2.
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C‘ﬁemistr;.r Building. According to one scientist on the project, since Sﬁeclding
had been given almost carte blanche from President Friley to obtain whatever
he needed, when geveral scientists needed access to books on tadio-chemistry,
the library was instructed to Jet him have any books he wished on indefinite
loan. To explain the loan to the Ames Project, the enby in the check-put
recozds in the Iibra:y\told users the books were at the bindery. Scientists thus
had their own private library behing 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 z field of atomic energy
fourd books that had once appeared in the library suddenly and Inexplicably
missing.2¥

Evidently, newspapers in Ames and the sumounding towns obeyed the
censorship orders prohibiting any news about the sectet project. From January
1942 until August 5, 1945, there were only passing references fo the project in
the fowa 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 fo. .
hicle the fact that war research was being conducted on campus; no one though

guestioned just what kind of research was undertaken In the student

245yee, interview with author, 1991, 3. See also Daane, telephone inferview with
the author. The bocks were still behind the barricade in 1946, when an auditor from the
Project npted that: “Library books are numberad with yellow paint and diarged sut by a
librartan on a loan basIs."?:E. Stimpson, Auditor’s Report, November 12, 1846, OSRD Fites,
Finance, National Archives, Washington, DC). These same buooks after the war became the
nucleus of the Physical Stiences Reading Roorn which Spedding had built from fands left from
overhead recovery, (Margaret Mae Gross, “Interview with the Author,” January, 1992, Ames,
Iows; Charles H. Brown to Chatles Friley, “Memerandum on the Future Organization of the
College Library.” November 10, 1944, Library Dean’s Office Subject File, Record Group 35/1/1,
William Robert Parks and Ellen Sorge Parks Library, Iowa State University, Ames Iowa, 1-2
thereafter called Library Papers); “Physical Sciences Reading Room,” The Library at Ioma State
2, ng. 3 (Novembey 19, 19471 33.
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newspaper, cetisorship riles were first referred to even before the Manhattan
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 o unintentionally revealing secret information 245

Direct references to the project during the fime peticd totaled four
articles and one editorial, A biaze that damaged the chemistry roof was
reported in July 1942, The Ames Fire Department was called, but about thirty
members of the chemistry staff had almost extinguished the fire before the fire
irucks arrived. The explanation for the fire. given by W F. Coover, was: “an
experiment using highly inflammable materials and a continuously running
motor was being conducted for defense work."246 This article was the only
time the project, even in an indirect \;r.?a}rl. made the front page of a paper before
the official announcerent in August 1945 about (he role of the College in wes
work. Later that year, Coover reported in the paper that “26 members of the
Chemistry Diepartiment are engaged in vital war projects of a confidential
nature, 247 Fis refezence was never explained in any follow-up attide. Batlier
that same month, B. H. Platt, the head of the buflding and grounds- department
at the College, indicated “considerable remodeling on the inside of the

[Chemistry Building] where storerooms and dassrooms were rearranged. 243

2451.yle Abbott, “Be Palrioticaily Quiet;” The fowa State Dady Student. May 22, 1942,

1942, 1 H6°Chemistry Roef Blaze Brings Out Sltemen,” The lows Siafe Datly Student. hily 7.
2477Chemists Noeded for War Work," The fows Skate Daily Student, September 23,

1942, &.
248-Building and Grounds Men Kept Busy," The lowa Stafe Daly Student. 6,
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Ne mention was made that this extensive remodeling included enectiﬁg
batricades across the halls of the building, A more direct reference o secret
Yesearch was made in January §943 when a report appeared about the building
of 2 gas main for the new research laboratory east of the Dairy Industry
Building, “What the gas will be used for was not revealed since the activities
within the laboratory are defense secrets 20 This arficle was the last to appear
and only a small letier to the editor in 19¢3 complaining about the lack of fire
exits in the Chemistry Buflding followed. In that letter, a reference was made
by the student to new construction that * closed off the hallway."250 The
volurtary 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 fo allow casual references in every day matters did wotk at
least at Towa State College. The secret was never that there was secret work
going oy it was just that the details of the involvement with atomic research

and any mention of the Marthattan Project was prohibited 25t -

249+New Research Laboratory Connected to Ges Main,” The Jowa Skafe Duily Student, 7.

Z0onice Jaggars, “Belioves Chemistry Building Need More Fire Bxits," The Jowa Sinte
Daily Student. March 30, 1943, 3.

51 There {5 some evidence that even fown's people knew that seerot work was on
carnpug. For example, Margavet Mae Gross, a young sceretary in the library at the time
remembered {aking her father’s farm milk {0 the Dairy fndustrics Building for festing and
knowing that secret work was going on next door (Gross, intorview with author, Januvary 19923,
Also Bess Ferguson, a longtime Ames resident remembered walking by on the cinder path that
ran near the present day Physical Plant and knowing that secret work was progressing in
what later becamne known s Liitfe Ankeny (Mrs. Fred Fagrson, "Interview with author,”
Apri 21, 1985, Ames. A, 10). The attitude in bolk cases seemed o be that even if you knew,

you just did riot talk about it; after all a war was In progress.
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Matesials Shipping Securify Regulations
Federal rules and vegulations 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 guide2 However, by the
time the Manhattan District took over, shipments were becoming more
numerous, so the District instituted a swvey in November 1943, followed by
specific regulations on handling shipments. Guard pools were created at
specified sites around the country, induding over twenty guards who were
stationed at Chicago to guard rail and tuck shipments of aitical materials fo
Harnford from sites in the East and shipments of recovery materials from
Hanforcl ko sites in the Midwest and East (indluding Towa State College). The
cowrier system was also enlarged with pools established at various sites,
including Chicago, especially after the institution of the Top Secret
classification. scheme, to catty small lems, oftex radioactive. in personal
luggage fxw;mi sibé to Vsiteﬂ Finally, a scheme of eight forms of ransportation
methods 1anging from Railway Express to Coutier in descending order was
standardized {0 prescribe shipment of the aifical materials by the most

appropriate and secure means. 253

Materials shipping security at Iowa State College
Harley &4 Wilhelm received the honor of taking the first “shipment” of
uranium 0 Chicago when he made the histotic tiip with an 11-pound ingot

B2MED History, Book [ Ceneral, Volume 14 Intelligence and Security, 5.1.
T3MED History, Book I General, Volume 14 Intelligence and Security, 51-59,
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cartied in the old suitcase some students had earlier given him 254 F:ank
Spedding continued that tradition for a short while when he irangported metal
on his weekly hlps into Chicago. Soon the quantity and waight of shipments
grew too great to hand carry, so the project bagan to use railway express and
then freight. Shortly before moving to the Physical Chemistry Annex, the
small 4" x 47 x 3’ boxes would be trucked down to the depot to cakch a Railway
Bxpress car, but when the production plant was set up at the Annex, a krain 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 wonld Ioad the train, lock it, and give
instructions for shipping the materials. On the other end, quite often Chicago,
semeone from the laboratory would meet the train and unload it. The railigad
personnel had no reason to suspect what was in the little wooden boxes. The
trains appeared to come into Ames empty and jeave empty because usually
one layer of 4 by 4” boxes was all that was necessary to come close to exceeding
the weight limits, Mosf freight cars af that time held approximately 40,000
pounds, so quite offen less than 400 boxes wounld meet the weight limits. Most
trains left Ames with what Jooked like a higher floor, but if anyone had
examined the train closely, they would have seen axles straining or even
bending under the extreme weight 25

Early under the jurisdiction of the Menhatian District, there were no
special guard details. After the Manhattan District required shipments of this
type fo carry guards from the Chicago pool, two men in dvilian clothes,

254Wilhelm. interview with author, 11-12,
255paterson, interview with anthor, 7,
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usttally ovetalls and sweaters, came ang left with the shipmenis. Spedding
recalled that people in town soon spread stories that empty train cazs were
coming into the College with two hobos in the car and wete leaving empty
with those same two hobos aboard, IThose who saw the trains probably
thought that the scientists or the College had so much power that they could
order and send out empty trains when farmers throughout the state could not
get a irain to ship out their corn.23 But security remained intact and no one

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

Plani Security

Governmenial plant security regulations

In the case of academic institutions, the NDRC and OSRP required no
special infegrity checks or Ioyalty signahures for the instiution as it did for
individuals within the organization. Unlike the educational institutions,
comnpanies and other private contractors were checked for violations of laws,
f1aud, and. any poor performance with governiment contracis, -OSRD and
NDRC made no physical inspections of the majorily of plant operations, since
it did not have a separate staff from the committee or organization to perform

ms;mdding, interview 5 with Calciano, 10; Peterson, inlerview with anthor, 1950, 6-
7; Wilthelm, interview with author, 1990, 167 Spedding, Withelm, Daane, Interview, 1967,
12; Frank H. Spedding, “Frefght Car Boondoggle.” Spedding Manuseript, 1.

%37 There was ondy one small breach, or what was initially belleved 1o be a breach, In
security during the shipping days. A young boy of about twelve, watching some of the men
ioading the Railway Express car, noticed that they were having trouble lifting the boxes. He
shouted, “What are you loading there, uranium? When military secarity got wind of the
incident, they were sure a breach of security had ocomred. Upon investigation though, it
seemed that the boy had been studying chemistry and the elements on the periodic fable. He
had made the assumplipn that the yhiug[%esx munberad element (uranium? was also the

heaviest, He just used that as a reference to the heaviness of the boxes, No one from the
Froject bad talked. {Frank H. Spedding, “A Security Scare-~Boy Saying Uranium,” Spedding
Manuscript, 1-2.}
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 them. Aii ﬁf that acéi;ril}r was left to individual contractors. There were
twenty-five plants, however, plants that were contributing a major portion of
research expertise, whose operations were checked for any viclations of
governument security measwres. The violations though were reported only to
OSRD and it was left to the committee to bring about complance with the
recommendations. The national headquarters adopted minimal security
measures: staff wore photographic badges like those used by the Army and
Navy, the Federal Works Agency provided guards for duty atound the
building, and OSRD installed electrical burglar alarms in sensitive areas to be
turned on after the offices cloged 258

The Manhattar District instituted a much more thorongh program of
plant security when it launched its Plant Protection Progtam m August 1943,
The program required a sarvey of all installations engaged in important work
te discover i conditions existed to delay and hamper production or to violate
security, particularly checking o see if a loss or comprise of sensitive
informaation occizred. . Reports and recommendations were forwazded to the .
Area Engineer or an officer assigned to that fadility as security officer. The
District compiled a list of important facilities and revised it bi-monthly starting
in June 1944. Each facility was rated A (where interruptions would seriously
delay the project work}. B (infractions would cause minor delay), and € (where
violztions would cause no delay). Each report contained a composite rating of

Excellent, Good. Fair, ot Peor. All A and B facilifies had to maintain at Jeast

2588tewart, 253-954.
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Good and Fair ratings respectively, and it was up to the area engineers to bring
_ them info compliance25?

Protection agzinst sabolage was another concern of plants, so erecting
baxziers like fences and screens as well as locking entriances and providing
guard details was common practice. Usually workers wore an identification
badge to gain enfrance {o 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 unwﬁnl‘:ed, the
undesirable, or the curious. For a visitor to gain access, written permission had
0 be obtained from the District Engineer Office. 5ince most visits were
personnel employed elsewhere on the project, background checks had already
been completed. Those completely outside the jurisdiction of the Manhattan
Froject facilities at first had io undergo a background check before gaining
admittance to a site facility. Later, the Area Engineer’s Office initiated a
standard pass and completed checks, which speeded up the precess of visitor
' access. When visits were considered m';gent bf the contractor, as was ;quite m
often the case later in the war, teletype and telephone clearances substituted for

wiitten requests. 260

ZIMED History. Book 1 Generaf, Volume 14 Intelligence and Secarity, 54-55,, 4.1-49.

20MED Fistory, Book I General, Volume 74 hutelligence and Security, 4.9-4.11. See
also The War Department, ‘Tlant Protecticon for Mamsfactmrers,” Pamphdet 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 fiom sabotage to fite protection.
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Plant security at Iowa State College

At the start 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 to obtain pure materials used in the construction of an
atc;mic bomb and that the work was highly dassified. 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 person who was in
the area at the time should see handwriting on paper or an the blackboard By
summer, the Chemistry Building had two wooden partitions or barricades
erected, one at each end of the area in which the project people were working,
and a guard was pested at each barricade at all fimes fo 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 fuorescent lighting inside for extza

. protection. Since three shifis ran 24-howss per day, it was probably thought fhat

guards and the spotlights were sufficient. The Manhattan District added some
guards ko the local foree 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. Moore, personnel director of the Ames Project. in an interview

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

ZE1Frank H, Spedding, “Problems Encountered with Setting and Maintining Secusity
System,” Spedding Manusaript, 1-2; Frank H. Spedding, “Security,” Spedding Manuscript, 1-2;
“Building and Grounds Men Kept Busy,” §; “’Litile Ankeny’ Plays Part in Viciory,” lowa Stale
Stident, August 18, 1845, 6,
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situation at Ames, especially the hiring and maintaining of guards. Mopre
conducted the personnel checks for many of the Ames workers hived on the
project, He was also responsible for hiting guards. These men, nsually local
zesidents, were equipped with revolvers and controlled passage in and out of
buildings. Moore went on to explain the tight 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 you went home after it
petiod) was worked out for employees, The guards were tough,
ton. On one occasion, even Moore was refused admittance
because he had left his pess at home, although he remedied that
situation by writing one ont 262

Several scientists found ouf that the guards wete just as sixict about notebooks
or research matesials left about. If someone left 2 notebocok unlocked, he or she
was telephoned at home and fold to come back inunediately to put it in the
safe. Needless to say, coming back late at night to put away secret materials
soor curad the forgetful scientists about carelessness.263 '

Few documents remain recording the results of plant inspections,254 but
in one recorded instance, the éef:uﬁt} inspection team pmposed 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
matetial included calcium fuoride, lime, and probably a Htde vranium that
might be left In the slag. The caldum chloride, according to Spedding, served

%2Bemie Koosey, “Intricate System of Passes for Bomb Project at Colleg,” Ames Daily
Tribang, Angust 10, 1945, 8,
263Peterson. interview with suthar, 2.

#450e, for example, Johm L. Ferzy, “Letter to F. H. Spadding about Visit to Project to
take Radicactivity Tests,” August 18, 1943, Ames Laboratory Papers.
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asa good raf poison, but the security oﬁdﬂs for the MAanhaﬁan’District were
concerned abotit the uranium pleces as a security risk. The project employees
were Instructed to dig up material that had been deposited in the dump and
siup it to New Jersey for storage as well as any future waste. Secuxity inspectors
also noticed that small amotnts of the uranium tetrafluoride were sometimes
deposited in the soil at the Chemistry Annex building. The Ames Project
personnel dug up six inches of soil in a sikrip twenty inches widg all around the
Annex o ship io New Jersey also. Filters were installed on the exhaust fans to
eliminaie the deposition of uranium outside the annex.

The project administration searched in vain for containers to ship this
matexial in untll Wayane Keller suggested that in his Kentucky hometown,
whiskey barrels were quite ofter left over from the distillation process and
could make suitable confainers. Spadding approved the suggestion and asked
him to 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 coliege, Mr. Potts, had been kold early in the project
that for security reasons e was to approve anything Dr. Spedding ordered, and
the government would pay for it. Despite the security requirements, Potts
called Spedding at 6 o'clock one moming and questioned why he was erdering
whiskey through the College in fowa. a dry state. Needless to say, Spedding
straightened out the agent and assured him that it was just a typographical

error; he only needed the baryels.265

2655padding, interviow with Hacker, 37-88; Frank H. Spedding, Security Involving
Scrap,” Spedding Manuseript, 3-3. This story also appeared in varying forms in several
publications indnding many Ames Laboratory publications after the war.
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That was not the only frouble the project had with those whiskey
barrels. When the barrels artived, 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 {o 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 filkng them with the dumi: material. Despite the happy workers, the
slag was eventually crated and shipped ko New Jarsey as the instructions
provided. What New Jersey finally did with the fine lowa black dirt and slag s
not mentioned in any records, and evidently no one to this day knows. 26

Oceasionally, more than plané secutity was threatened by secrecy.
Because the chemicals were volalile, frequent fires errupbed. Sinee 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
 allowsd the firemen and eQﬁipzﬁént to come, but remain outside in the event
a fire went out of conttel. Luckily, the workman were always able to use the
lime 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 reto:f conjeiners

adversely affected the reduction experiment.267

66Frank H. Spedding, “Security Involving Scrap,” Spedding Manuseript, 1; Frank H.
Spedding “Inlerview with Dorothy Kehlenbeck,” July 8, 1961, Transcript in Spedding Papers,
5-6; Tressel, 10-11; Paane, Spedding, Wilhelm interview, 1967, 13-14.

7Kooser, 8; Frank H. Spedding. “Explosions, Spedding Manuscript, 4-5; Daane,
Spedding, Withelm Interview, 1967, 25, " P
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Iﬁddentally, th#t was the déy that séveral secretaries threatened to resign
and one Army officer received a 1ather suspicious wound. Secretaries, who
weze at an office attached to the production plant, had to pass through the
firing pit area in oxder to get cutside 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 skay
after he promised to strengthen the wall between the office and the operations
area and {o 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 to investigate the problem after the third explosion. While he
was there, another explosion accurred, and, of course, he iImmediately ran for
the door. 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 sustzined a minor burn, he was kidded that he was
probably entitled to 4 prrple heert that conld be used as a patch to cover that
‘ole in his pants.. Others, however, thought it might be somewhat hard-fo -
justify his “bravery" since it was apparent what he was doing when he was
injured.258

When there were breaches of plant security, Spedding could often
cepend upon his own personnel to let him know about potential problems.
Only one letfer 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 Manuscript. 5-6; Daane, Speddin
Withelm: Interview, 1967, 11-12, 25-25. P P 5
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Amnex I During a blackout 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, 50 he suggested that
guards be pasted in each room. The three regular guards then could be placed

at the front doaz, the back door, and roving.262

Compartmentalization of Information

Federal rules for compartmentalization

Compar imentalization of information as conceptualized by the NDRC
pnd OSRD meant that no person contracting a project from the government
needed moge information than what was necessary to complete a contract. As
a resuli, no one except the members of the committee or some central staff
memabers knew the entire operation of NDRC or OSRD. The ptrpose of this
resirictive policy was to minimize the amount of damage if any individual,
either intentionally or inadvertently, divulged secrete2? The policy was-
highly criticized by the scientists throughout the war as a detriment to
efficiency. The principle. as it operated under NDRC and OSRD, was probably
as much a concession to the armed forces to allow them to enirust the agency

with classified information az it was to protect indiscretion singe there were no

known cases of the latter.

26%ack Boyt, “Letter to Frank H Spedding, on Secunity.” July 30, 1943, Spedding
Paper.
2M0gtewart, 25-20.
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The puiding principle for the Manhattan Enginear District was alse

comparimentalization, interpreted in the most stringent of terms. Groves took
his 1ules from an intelligence bullatin that stated:

Two cardinal rules gavern the tight to possess classified
information:

{1} The person must be authorizad o have the information
{i.e., known to require the information in connection with
official duties and in performance of his work)

(2) If the person is authorized o have the information, then
he is entitled to only so much as is necessary for him to
execute his function 27t

Groves applied this policy much moze iterally than the guidelines used
under the NDRC or OSRD. For example, blweprints for plant construetion
project had to be broken into parts to conceal total project designs; orders for
raw nﬁt&ials were sﬁppﬁsed to come from a numbef of suppﬁés because a
large quantity coming from one supplier could betray the project's purpose;
and functicns like assembly of cettaln eguipment and its manufacture were o
take place in separate locations. The Army tcok a much stricter view of
information and pessonnel exchange between laboratoties and ever within
each labotatory. As aresult, written agreements such as one developed
between Los Alamos and Chicage Metallurgical Laboratory were spelled out in
such minute defail that the only practical channel open for exchanpe of
information was for Oppenheimer or his representative from Los Alamos io

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

ZAMED History. “Safeguarding Militaty Information,” 4.
272MFD Hislory, Book 1 General, Volume 14 Intellipence end Secuzily, 6.3-64; Jones,
268-270; Hewlett and Anderson, 238239,
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cage of holding a colloqaivm af Los Alamos, for example, created such a stir
within the project that the Military Policy Committee sent Bush to Roosevelt
for a letter that could be sent to Oppenheimer and project directors
emphasizing the need for sitict compartmentalization. Finally, a compromise
was reached with Los' Alamos where they were allowed & continue weekly
colloquittms for exchange of information; these meetings were resticted as to
who was given access, a concession ko Groves' extreme interpretation of

compar tmentalization. 273

Compartmenialization at Iowa State College

Fhere was some compartmentalization at Jowa State, especially after the
Manhattan District ook over. Only the top research directors had actess to
what transpited at other sites and travel between sites became more restrictive.
But the seminars started under Spedding in 1942 continued thzoughout the
war. The Manhattan District seemed to be much more interested in the
- products that came out of the Ames ‘Project itsalf, and since production was not
interiupted, the Manhattan District did little to Inferfere with the internal
workings of the scientific side of the Iaboratory.

Just like at other institutions, the Manhattan District 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 agents could not interfere with the scientifie progress,

#73Franklin Roosevelt, “Letter to LesiHe R, Groves, on Security in Manhattan Froject,”
June 29, 1943 in MED Hisfory, Beok I General, Volume 14 Intelligence end Security, Appendix
A-1; Hewlett and Anderson. 228-239; Wirden, $5-100.
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but Ehejr mpoi'ted production progress, checked security inéasures,, and aﬁdited
travel and other expense accounts, Spedding revealed in his manuscript
history that these people were rarely scientists, or were they even secnrity
agents by training. They were often businessmen m Iawyém_. so they had little
expetience with either how science worked or how to make a plant secure,
They used comnparimentalization techniques that were handed down from
headquiarters, but often they did not understand what they were
impiementing 24 So often this level of organization seemed fo the seientists
more of a nuisance than actually facilitating the project's goals.

The District Area Manager himself was Spedding’s muntexpaxt 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 instaHgztion, the area
managers changed as often as every six months. It became almost a joke that
Ares was breaking in so many new managess constanily. Spedding said the
Army told him (in jest he assumed) that they would send someone o Ames,

and, if he could get along with Spedding, he was zeady for a larger assignment, -

such as a project that employed 5,000-30,000.275

Compartmentalization affected many sites much more then Iowa State.
Because Iowa State, by the time the Manhattan District arrived, had already
completed much of its original research under freer conditions, it was not as

hampered. From 1943 onward, Iowa Stale was puimarily serving as a

FiTrank H. Spedding, “Security of Scientific Infarmation, 1941-1954 Spedding
Mantiseript, 3.

TSFrank H. Spedding. “My Fersonal Contacts with General Groves;” Spedding
Mannseript, 23,
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production facility and also doing specific research at the request of other
contractors. Its purification program may have benefited from access io others’
files, but most of that was done on demand from ancther contractor with
wham conversation was allowed. The Manhattan District’s staict rules and
zegulations were more & nuisance than probably anything else.
Effect of Secusity on the Academic Eeboratory, 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 academicaily-managed unit. ‘The security requirements
were added along side the academic structiue, and even the military employed
academic management technigues when time and expediency requireﬂ 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 oontmue Groves never sel feot on the
lowa State College campus dunng the war, and Speddmg recounted several

nstances when security was compromised fo accommodate other concerns.

For example, once a secuzity officer asked that bars be placed on the windows in

the Chemistry Buikding fo prohibit entry by some saboteur. There 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, 2 Manhattan District officer told Spedding to darken some
windows in the Chemishry Building. They were never darkened because
Spedding thought that would make the warking area for the scientists too
dark. It was also a well-known fact that the Manhattan Distaict officers were
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required o go through channels, but if 2 research director had an urgent
problem, he could even directly approach Groves if he wished 276

Security did prevent publcation of the resuits of research, and on the
surface that was a military victory. But that requirement was imposed long
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 1epozts were required, then bi-weekly, and
eventually menthly reporis 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
pracess of coding, ﬁmnbezing, and distributing these reports was instituted,
and the anly way added security from the military affected this system was to
require that only laboratery or project directors request reports ftom another
facility. Written agreements had to be formulated with each facility as to what
it could provide to others. But by the time this fook effect in 1945 and 1944,

-mosk scientists already knew..ina general way, who was working.on the project -

and what each laboratory might discover. It was a matter of gelting around the

paperwotk to obtain information,

¥63pedding, interview with Hacker, 1980, 25-46.

F Numerous memos and lelters abound in the files relating io the receipt of toports,
weekly, bi-monthly, and then monthly. For a sampling, see A. H. Compten, “Letter to 5. K.
Allison, Encouraging Widespread Use of the Reports for Dissemination of Information,” June 5.
1942; J. & Whegler, “Memo fo Rescarch Asscdiates on the Change in Flans for Weokly
Reports to a Monthly System,” Avgust 13, 1942; Warrer C. Jones, “Memo to Boyd, Burton.
Ceryell, Seaborg, Spedding, Eastman, and Latimer Discussing the Recelpt 6f Reports o
Provide Sammaries for Dr. Campton,” August 4, 1943; *Requess for Assistance in Indexing Your
Reports,” nad,; A. H. Compton, “Letéer to F. FL Spedding Requesting 2 Report for the Transfer
of OSRD Contracts to Manhattan District,” April 19, 1943; and Canfield Hadlock, “Letter to
F. H. Spedding on the Consolidation of Monthly Reparts and Letters irdo Semi-monthly
Reports,” Seplember 6, 1943, all located in the Ames Laboratory Papers.
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Visits to other facilities were siill allowed under the Manhattan
Engineer District though more paperwork accompartied each visit. There is
some discrepancy in how much time the milifary security :equiren;ents
actually delayed the project. In a Senate Hearing after the war, Leo Szilard
complained that he thought compartmentaiization 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 security measures delayed the
achievement of the final goal only vniil August. Other problems were just as
important in the delay as the nuisance of security meastires: innovative
pmn:edmes had to be developed; shortage of raw materials delayed the
development of processes; and the expetimeniation and calculation and
recalculation in a new field certainly caused as much delay as security. Groves
even hinted in his book thal perhaps the Manhattar Project speeded up the
process because sc:ent:sts were not allowed to discuss every altemahve and
spend a preat amounf of deta:I m the d:scussmn pzocess When a method |
worked, it was immediately used and usually became the preferred methad;
action on all othets was stopped.2” Perhaps, in some strange way, that was the
case. The military did not change the existing academic skruciure set in place by

Bush; it merely added procedures and requirements aleng side the other

Z78Hearings Before the Senate Committee on Atomic Energy, 1.5, Senate Resclution

17%: A Resolution Creating a Special Commitiee to {nvestigate Pro fems Relating to the
Development, Use, and Control of Atomic Energy,” Novemsber 27, 1945-February 15, 1945, 204,

“8Groves, 140; Hewlett and Anderson, 233, See also Richard G. Hewlett, *Beginnings
of Development in Nuclear Technology.” Techuology and Culhire 17, 1o 3 Guly 1976} 465.
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structize In most cages when security was Lifted. what was left was an
academically-styled unit or laboratot y.

However, there was one area in which security continued to exett a
defrimentél influence and thak 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 atomic 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
Iolman Cemmittee (Spedding served on the commitiee) wﬁs commissioned
in eatly 1946 to implement a declassification scheme, designating which
information could be released to the public and when it could be releaged.
Information fo be released immediately included that of *2 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 release of -
information must be made a matter of generat policy to be determined by the
Congress and the President. 281

The major complication after World War I was the developing Cold
War, with the Soviet Union as the target of continued secrecy. The Telnan
Committee recommendations were not implemented quickly by the new
civilian agency overseeing atomic research. By 1948, thtee of four research

B0x5rarement of Recommendations on Release of Ators Eomb Project Information,”
Spedding Papars, 2.
281+ Sraternent of Recommendations on Relpase of Atom Bomb Project.” 3.
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papess from the laboratories of that civilian body, the Atomic Energy
Commission, were still classified “Seeret.” Also after the war, aczdemic theses
on atomic energy remained classified until information could be later released,
ang acédemic journals could publish nothing about atomic processes. It was
not until 1955 after the Geneva Conference an the Peaceful Uses of Atomic
Energy that many of the previcusly held secrets were released This conference
was also coupled with a directive from President Eisenhower that all atomic

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

build nuclear reaciors.282

B Kevles, 378; Gresnburg, 216, Also see Richard G. Hewlett and Francis Duncan,
Atomic Skizld, 19471952 (A History of the United States Atomic Everpy Commission, Vol, IE
College Park, Pennsylvania State University Press, 1969). At Jowa State theses also
remained classified. By 1951, Robart Crr, the Director of the Library, reported that at that
paint 2 fotal of 26 theses waore still dassified and 5 were vostricted, OF the 31 tetal, 17 were
from Physical Cheralstry (Robert Orr, “Record of Classified Theses Written at ISC,” Library

Papers},
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CONIRACTING—FINANCIAL CONIROL OF THE AMES PROJECT

Introduction

Just as security challenged the administration of research, financial
control also became an imporiant issue in research administration, Financial
contrals were placed on the Ames Project by the NDRC, the OSRD, and the
Manhattan Engineer District. Each of those wartime national ciganizations
adopted a finaneial management device known as a confract, a mechanism that
essentially redefined the relationship between govemmeﬁt and the academiec
world, Unlike security, which was by and large a temporary measure that
affected primarily the adminisiration of a wartime laboratory, contract

administration actually changed the nature of research administration forever,
Eaily University/Goveinmental Research Relationships

Conlractual atrangements actually developed out of a long~time and
somewhat ambivalent refationship between scientists and the federal
government, 28 The scademic scientist, particularly in the non-agricultural

disciplines, genezally taught courses while completing vesearch and

#3For detailed reports on early governmantal and academic relationships, see A.
Humnter Dupree, Sclence in the Federal Government, who traces what he calls a spiit between
the government that values primatily applied research and the universifies that conduct
what he calls basic research. Thongh this argiment doestv't take into consideration all of the
cmnﬂe:dﬁes governing the developing relations, it does portray the fact that the two entitios
did in many ways feel suspicious of cach other. Also see Daniel S. Greenburg, The Polifics of
Pure Science (New York: New American Library, 19673, 51-67 for & discussion of pre-World
War attitndes in acaderds and government towards scientiflc research,
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scholarship at his/her own expense as & part of the teaching appointment.
Little governmenial support of academic science developed before World War
11, except some attemyms at supporting application-oriented research that would
have short-term benefits to a particular segment of society (l.e, that provided
by agricuftural support or public health research}. A report commissioned by
Franklin Roosevelt in 1938, for example, reparted that universities spent $50
million on research in 1935.36; of that $6 million came from the federal
government, mostly supporiing agricultural research 284

By the 1930s. some of the barriers to government funding changed by a
complicated set of circumstances. The financial situatidn, caused in l#rge 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 I, coupled with the advent of more
sophisticated and expensive research equipment. the transition to lazge group
research, and the need for large infusions of mone}r to make new smennﬁc
' discoveries in fields like nuclear physms, scientists had begun tomake
ovetlures to interest the government in funding scientific research.205

Howevet, the eroding world situation was probably as much a
contributor to the changing atitude as anything. Most documentary sources
do not give enough credit to this dangerous 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

284R ccrarch—A National Resource: I Relation of the Federal Govermment to Research.
Nattonal Resources Comumities, December 1938, 189,

2B“SG1"&3:3:11:!:1:& 65-66; Dupree. 367,
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probably made the difference in the re!aﬁcnship between goﬁermnent and
sclence—they needed each other to win a war which was to ba fonght with
advancing fechnology as well as human resources.286 The split between
academic 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 Getmany.
Cementing the Relationship~-Bush’s NDRC and OSRD

When the Natioral Defense Research Council (MDRC) and the Office of
Scientific Research and Development (OSRD) were established, they did not
create their own laboratories to support sclentfie efforts, but they decided o
support research through existing laboratories, mostly in educational
institutions. The idea was certainly novel, since duzing the last war scientists
had most often worked in uniform at makeshift laboratoties away from their

homme institutions. This new approach though necessitated some way o

~ register the government/academic relationship, thus the NDRC looked at the =

contract as a device to cement that relationship with academic laboratories,
Interpreted in its broadest sense as an agreement between two or rmore
paxties to conduet work for the benefit of those involved, the contract had long
existed as 2 device ko contro] 1elations between the government and others.
For example, the government had been known to gontract for surveys of
coastal or geographic areas of importance, to fund expeditions across the

286 Avnold Frutkin, Intermational Cooperation in Space (New Yotk: Frentice Hall, 2965),
10-17, argues that scientists in war time have generally roacled to the national needs of the

cotntry.
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country, or ks support some project of rational imporfance throughout its
history, but these were not by and large scientific ventures.?®7 By the early
twentieth century, the primary support for science funding was still located
within the university stucture. Government support of scientific vesearch
efforts in Warld War I became temporarily necessary for national defense,
Scientists were recruited into the military forces and given problems, especially
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 fo their individual

instifutional efforts 288

The agricultural research movement
That is rot to say there were no cooperative ventures between the

government and the academics. Federal money provided through semi-
independent research insBtutes called experiment stations had supported
agricultural research at land .grant colleges since the passage.of the Hatch Act in
1887. The Adams Act in 19086, the Puinell Act of 1925, and the Bankhead-Jones
Act In 1935 further codified and structured the rules for agricultural sesearch.
The experiment station was organized as essentially a separate, but cooperating

arganized research unit {ORU) or research institute, or center within a

287For the most definitive work on government and science relations see Dupres, Seience
in fhe Federal Government. See also books Hke Alice M. Rivlin, The Rofe of the Federal

Goparnment in Fingncing Higher Education (Washingion, DC: Brookings Institation, 1961},
Chapters 2 and 3; and Homer D, Babbldge and Robert M. Rosenzweig, The Federa! Inferest in

Higher Education (New York: McGraw-Hill, 1962}, Chapter 1 for general historical suryeys on
governmental and academic relations.

#Bjohn C. Bumbam, ed., Science in America: Historioa! Selections {New York: Holt,
Rinchart and Winston, 1971}, 257,
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univetsity or college. The Hatch Act was not explicit about the particular
structure to be employed in the organization of experiment stations, except that
the stations act somewhat like departments in colleges or universities:
in order to aid in acquirting and diffusing among the people of the
United States useful and practical information on subjects
connected with agriculture, and to promote scientific
investigation and experiment respecting the principles and
applications of agricultural seience, there shall be established,
under direction of the college or colleges or agriculiural
departments of colleges in each State or Tertitory . . . a depariment

to be known and designated as an “agricultural experiment
station” . , .25¢

Since the research crossed several departments, for all practical purposes,
most stations were separately administered by their own steff, quite often run
by governing boards from various disciplines in universities or colleges Early
m on, some uniirezsity presidents even serve& as station directors, but by 1905

only four states remained in this situation. A more common practice saw the
dean of agriculture serving as the station director® This adminisirative
struchure, akin fo a quasi-deparimental shucturg, surfaced again in the
twentieth century as 2 standard model for interdisciplinary research in physics
and chemistry during and after World War IL.2! The passage of the Hatch Act

B3t of 1887 Establishing Agricultural Experiment Stations,” in H. €. Xnoblauch et
al, State Agricultural Experiment Stations: A Hisiory of Research Bolicy and Procedure, U. 5,
Department of Agriculiure Miscellaneons Publication Ne, 904 (Washingten, D. Gt UL S,
Government Printing Office, 1962}, 215,

DDAlfred Charles True, A Hislory of Agriculiural Experiwentation and Research in the
Unifed States 1507-1925, 1.5, Department of Agriculture Miscellaneous Publication, No, 251
(Washington, DC: 115, Government Printing Office, 1637, 134-146

215averal works have been written detailing the passage and effects of the Harch
Act and subsequent legislafion. See H. C. Knoblauch et al, 1962 for a summary discassion of
the Hatch Actand its subsequent implementation; Alfred Charles Trae, 1937 for one of the
first surveys of agricultural research and its relationship with the govermment; and Alan |
Marcus, Agricuttiural Scionce and fhe Quest for Legitimarye Farmers, Agricultural Colleges, and
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and its subsequent legislation affecting agzicultural research, certainly set the

stage for ca1lain notions of contract research to be implemented lfater in the

twentieth century.

The National Advisory Commitice for Aeronautics

Flowever, the National Advisory Commitiee for Aeronautics (NACA)
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 ontside to the
university. Created in 1915, NACA consisted of a committee of twelve unpaid
people, including two from the War Department, two from the Navy
- Department, one each from the Smithsonian, the Weather Burean, the Bureau
of Standards, and five more atlatrge members commissioned o solve
problems in the aeronautics field.?2 After splitting into Ehivey-two
subcommittees during World War I, the Committee reorganized after the war

Experinsent Stations, 1870-1894 {Ames. IA.: Tawa State University Press, 1985) for an
examination of the complicated relationships briween Hie varicus pegples and asspciations
involved in establishing and maintaining the experiment stations in the late ninetesnth
century. Robert S, Friedman and Renee C. Friedman, The Role of University Organized Research
Linits 1t Acndensic Science, National Science Foundation Report, NTIS PB §2-2533%4
{Washingion, DC: Natfonal Sclence Foundation, 1982), 35-36 point o these agricultural units
being separate from academic depariments and foreshadowing a trend for research institutes
in the twentieth centuries as separate, sponsored-driven and funded, task-oriented, and
problem-focused entities. Agricultural research raceived the lon's shave of federal funding
from the federal government up until World War II. For examnple, from the time of the
enactment of the Hatch Act through 1933-34, experiment stations had received almost $74
million. (Malcolm M, Willey, Depression, Recovery anil Higher Ediucation: A Report by
1(.‘;3::;)::::‘;2;3 Y of the American Assoviation of Universily Professors {New Yorki McGraw-Fill.

, 360,

2%2Rager Bilstein, Orders of Magnitude: A History of the NACA ond NASA, 1915-1999
{Washington,, D. C: National Acronantics and Space Administration, 1989), 4.
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into six technical commitiees and 2 research director who handled most
administrative matiers.

By the late 1920s, the committee was enlarged fo fifteen members with
its own national laboratory conducting most of the research work. ‘The
committee received suggestions for research from three sources: the
government {most often the military), the NACA staff, and outside sources
like aircraft manufacturers. The projects from ouiside sources wete assigned to
& subcommittee in the area for evaluation on technical merit and then sent to
the executive committes for final approval. The suggestions from the milifary
services and other government buieaus were sent directly to the executive
comumittze and approved unless they duplicated work already in process. Once
a project was approved, it generally ended up at the Langley Laboratory where a
research authorization was written with a scientist x;vho was allowed great
latitude in the conduct of the research Review of the reseaich was guaranteed
at the beginning of the project and at intervals along the way, but researchers

 were essentially lef: to conduct the research by their own devices® Priorto
building the laboratory at Langley. NACA had also coniracted research an
aeronautics to individuals within universities. The earliest contracts were for
studies on propellers with William F. Durand at Stanford, who coincidentally
was a member of the main committee ¥ Even after establishing the

laboratory, NACA continued 0 contract with wniversities for sclentific

%3 Alew, Roland, Model Research: The Netional Advisory Committes for Aeronautics,
1915-2958 (Washingtan, D. C.: National Acronautics and Spare Administration, 1985): 103-

106,

2MRoland, 33
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reseaych work. By 1939, NACA had contiacts for twelve investigations at ten
universities.2% This flexible coniract style of research management aitzacted

Vannevar Bush when he became the committee’s chairman in 1938.
The Contract As Developed By NDRC and OSRD

When Bush looked around for a structure to administer NDRC
research, contracis were fairly common. However, those developed cutside
the USDA and NACA were most often military procurement devices 50
fraught with requiremenis and sﬁeciai safegnards that they would not work
with universities that already suspected government conkrol. When Bush
originally developed the plan for the NDRC organizational struciure, he made
a decision to split the actual research areas from the business side of the agency
under the assumption that once work started, the scientist need nof wany
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 kvin Stewart, a lawyer who had been a member of the
Federal Communications Commission, to oversee the business side, or the
administration of contracts.2% |

In Stewart’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

BSDupree, 366,
Pésiewart, 191; Bush, Pizces of fhe Ackion, 37-28. Conant, My Several Lives, 241.
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necessary for the expendifire of public funds."2? Upon first hearing of this
new way of mobilizing sclence, James Conang, Bush's colleagne. remembered:

1 recall saying something to the effect that, of cowrse, we would
bave to build laboratories and staff them with government
employees. “Not at all” Bush replied. “We will write contracts
with univessities, reseatch institutes and industris! faboratories.”
He pointed out that such a procedure had already been used by the
National Advisory Commitlee 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 committes
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 to our committee
th;‘g:;%’l a small organization of part-time advisors and full-fime
staff.

The actual contract form adopted on August 29, 1940, contained two
characteristics: work at the home laboratory and complete flexibility in the
research plan of attack. The performance dlause, the key to the new conkract,
was an exercise in simplicity: the contractor would conduct studies on a given
topie and make 2 Final report on & specified date; no details were provided as to

how the work must be petformed

Another departure from past contracting procedures required contract
negotiation with the investigator's institusion, not the individual, This legal
precedent freed the researcher to do the work but did not leave the institution
holding the bag if additfonal costs were incurzed. Io provide funther
safegnards, the contract was written on 2 no-cost basis to the institution, plus
an overhead recovery, or administrative charge, of fifty percent of the wagss

Hstewart, 191,
258Conant, My Severa? Eives, 236
Bgonrart, 191,
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and salaries ko cover the institution’s cost in providing research facilities 309 As

Bush later reported:

We propased to contract with the univarsity itself, thus placing
on it the responsibility for all such matters, and also giving it the

authority necessary far proper performance. In refurn we
propozed to pay its overhead costs, the portion of its general
expenses properly attributable to the added operation S0l

OSRD also adopted the contract deviee as developed by NDRC, and by
January 1943, it created what became known as Standard Form 1001 to use for
all contracts (See Appendix E for a copy of this form). When procurement
became 2 necessary part of the project as it scaled into its enginesring stage,
another conkract form, the Standard Form 1002, was created allowing for work
on a fixed price, plus a seasonable profit for the contractor. 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. -
CSRD assigned each institution receiving 2 confract both a yesearch officer and
a business or contracting officer. Likewise, the institution receiving a contract
was expacted to assign someone to handle business affairs for the inskitution,
in addition to the principal investigator already chosen by OSRD to handle
research. This important division into two functions became & charactetistic of

H0stervart, 191; Irvin Stewart, “Memo on Explanation of Overbesd and Survey Report
on Posgible Changes,” August 5, 1942, in OSRD Pepers, Record Group No 227, National
Archives, Washington, D. C.

301Bush, Pieces of the Ackion. 38.

202ctewart, 19192-298.
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fhe wartime research, but it also continued as ;gévemfaem relations with
universities continued to grow after the war, It is still 2 common characteristic
of academic research administtation.303

This type of reseatch o1ganization succeeded then, parily because of the
nove! form of the contract, and partly becanse scientists were more than
willing to support the defense efforts. By 1942, work on between 400 and 500
contracts with abont seventy-five educational institutions had commenced. 3%

The Manhattan District followed the policies of OSRD and NDRC in the
contracting area. It used the cost plus overhead basis for all its academic
research program contracts. Payment for work completed continued by a
relmbursement system just as it had under OSRD However, the Manhattan
Engineer District zequired each contractor fo 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 Dishict headquanters. 205
Contracting at Iowa State College

The University of Chicago’s Metallurgical Laboratory negotiated the first
contract with fowa State College. actually a subcontract from fts own OSRD
Contract o, OEMsr-410 in Pebruary 1942 for $30.000, to last until July 1942 1o

conduct experimental studies on the chemical and metallurgical aspects of

302Mition: Lomask, A Mingr Miradle: An Informal History of the National Science
Fgundation (Washington, D. C;: National Sclence Foundation, 1975), 33-39.

304xart Compton, "Scientists Face the Workl of 1942," in Scientists Face fe World of
1942: Essays by Karl T. Compion, Robert W. Trullinger, and Vannevay Bush (New Branswick, N.
J: Ruigers Undversity Fress, 1942, 20-21.

SMED History, Book IV File Project, Volume 2 Research, Part 1 Metallugical
Laboratory, Appendix Du1.
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uraniurm and related materials. 3% Most early contracis were actually letters-of-
intent with specific details to be watked out later in a formal written
document. In the summer of 1942, the OSRD negotiated direcily a separate
conirac (No. OEMs1~438) with Iowa State College for experimental studies of
tube alloy and for experimental chemical and metallurgical studies in building
a power plant.307 (Far examples of versions of these two contracls, see
Appendix E) In late November 1942, the Mankhattan Engineer District tock
over OEMsr-410, changing its status o a production or supply contract and
continuing it as Contract No. W-7405-eng-7 until termination on beoembet 31,
1945508 OFMsr-433 hansferred to the Manhattan District as Contract No, W-
7405-eng-82 on May 1, 1943, when most other OSRD contracts were placed
ﬁ:&.der diéﬁict cfmttnl.f That conﬁact w:th some modifications is the present
contract with which the Ames Lzboratory continues its work through the U. 5.
Department of Energy.®¥ (See Appendix E for extracts of those under the
Manhaitan District, and the full contract with the U S. Atomic Energy
Commission is included for 198)

S06MED> History, Book 1V Pile Project, Volume 2 Research, Part 1 Metallurglcal
Laboratory, 2.1. E. L. Fulmer, “History of the Ames Project under the Manhattan District lo
December 31, 1946, 7 also published as MED History, Book I General, Chapter 11 Ames Froject
{lowa State College). -

307Vannevar Bush, “Letter to F. H. Spedding Appointing Him as Officlal Investigator
for Contract OEMsr-433,” July 20, 1942. ‘Contract OEMsr-433, Supplement No, 2,” December 26,
1942, 1, botk: located in Awnes Laboratory Papers, Parks Libraty.

808Markatian Engincer Distriet, “History of Account.* attached to an Audit by E. L.
Stimpson, May §, 1947, in Manhaitan Engineer District Files, Record Group Ne. 77, National
Archives, Washington, DC. Alse see MED Hisfory, Book IV Pile Project, Volume 2 Research,
Part I Metallurgical Laboratory, 2.9

309%fanhattan Engineer Disteict, “Listing of Accounts;” attached o an Audit by E. J.
Stimpson, May 6, 1947, in Manhattan Engineer District Files, Record Group No. 77, Nationat
Archives, Washington, DC,
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As seen m the ai:pendix,. ﬁle eatly; ceniracts with the ﬁnive:sity of
Chicago and OSRD were quite flexible. When the Manhattan District sook
chazge, the preduction contract underwent several modifications. Because all
coniracts were on a cost plus overhead basis, there could be no profit foan
educational institution like Towa State. Particular problems arose when the
Manhattan Engineering District wanted to negotiate the contracts on a price-
per-pound delivery of uranium and also on certain purity and quantities
produced. However, there was no adeqnate way to predict the costs of these
requirements. Price per pound started at about $22 when the diskict took
conirol, but Spedding thonght that he could make wrantum for around $8.50
per pound. It was actually produced at a cost less than that, so with each
coniract supplement, the price was negofiated downward as quantity and
putity scaled upward. Renegotiating suppiements demanded by the ro profit
clause created a constant problem, and during the war it was never solved
because Iowa State, an educational institution, was the only fuli-fledged

. industrial plant operating under no-profit requirements. Eventuaily, the. -
Manhattan Project had to reimburse Jowa State for actual costs because the
project could not get extra money from the College or anywhere else if the costs
of materials suddenly changed or delays were encounterad in the processing. 310

By December 31, 1946, the face value of the Ames contracts amounted to
approximately $7 million. However, the work, including research, production,
and service had been carried out for $ million with the laboratary producing

5108rank . Spedding, “Contracts,” Spedding Manuscript, 1-2; Manhattan Engineer
Distyict, “Tisting of Accounts” See the appendix for the history of costs reductions.
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over two million tons of uranium billets with smaller amounts of thorium
and other rare earths. Uranium production costs fell from around $22 per
pound to $1 per peurd before the end of the waz, in most part, because of the
Ames process of wranium preduction. Al in all, the government received
quite a bargain working on a no profit basis with the College.33

The issue of overhead cost recovery was a particular thomny issue for
. Towa State because of the difference in the face value of the contracts and the
actual costs incurred. After the wat, that charge was negotiated and
renegotiated until Jowa State finally received approximately $1.2 miliion in
administrative chavges for research and development work for the war
work 12 Some of the federal overhead money paid for a new bﬁﬂdx’ng that
linked the dlemisuyvand physics depaxtmeﬁts physically ag well as |
symbolically. President Friley, as coniroller of the overhead money, épent
$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 to assist the new commercial television station on the campus 13 These

Mifulmer, 7.

$1215wa State Board of Education, Mintes of e Iown State Boand of Education,
Decernber 9, 1947, 97, To undersiand the enprmous value of that figure one neads only note
that the entire operating budget of the College for 194445 was §4.5 million (Biessmial Report of
the Site Board aﬁdmﬁau Ending Juuze 30, 1846, 476). The total value of business transacted
by lowa State during the 1944-45 fiscal year was §8 million, a 50 percent Increase over (the
Iast peace time year 194142, Most of that increase was due to increased activity in military
?gig}% ggg}war-mlated research {Biennial Report of the State Board of Education Euding Tune

N3Frank H. Spedding, “1946-55," Spedding Manuscript, 3; Spedding, Wilhelm, Daane
Interview, 1967, 35-36, Actuatly Gaskiil and Friley could sign for Iowa State aecording to a
resolution adopled at the February 8, 1544 Board of Education meeting: “WHEREAS,
President Friley has reported the negetiation of contracts with govermmnental agencies for war
recearch, BE IT THEREFORE RESQLVED that the President of Jowa State College, the
Business Manager of lowa State Collepe, and Harold V. Gaskill, D of the Division of
Sclence be authorized fo sign, cither separately or jointly, coniracts with US. Govermnenial
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funds were spent esseﬁﬁally at the disﬁre&on of the President, énd it wa;.a not
untl 1956 that a policy was created to handle this adminisirative money
differently (see Appendix F}. That policy again established the two et systens:
both a science officer and a business officer for the College needed to negotiate
contracts The policy for handling adminiskrative costs was also established:
that all overthead funds should go into the Genezal Fund instead of the
President's Otfice to compensate the College for the costs of doing research.324

Shorily after the war's end, Spedding approached the state of JTowa fo
take some of the overhead money and invest in the initiation of an Institute
for Atomic Research at Jowa State College to rum atomic research projects of
interest to the state, The Ames Laboratory was also established in 1947 funded
from the federal government, and continued under the newly formed US.
Atomic Energy Commission the same yesearch and development contract held
by the old Manhattan Engineer District. The contract declared that Iowa State
as a national iaboratory should continue atomic research, particularly

specializing in materials preparation research. The newly-formed Institute for

Agencies for War Research, and to accept grauis for such research programs, subject to the
approval of the Bnilding and Busiress Cormunittes” (Mimiles of e Board of Education,
February 8, 1344, 273). A separate account was created fo receive the funds from the
governtnent for war research, but Friiey reporicd each of the payments 1o the Board of
Edncation during the war. {See Minules of the Board of Education, june 22, 1943, 181 for a report
of the receipt of 5300,000; Minuies of the Board of Edutalion, March 28, 1944, 298 for a report of
a $500.000 ameount on a research supploment 23 well as the :w.z:ort of the inspection of an
addifion io the Physical Chemistry Annex on February 14 paid for by government funding;

Minutes of the Board of Educalion, September 19, 1544 for receipt of $1.324,000 for continued
research. Subsequent reports folfow in June 1945.}

34]owa State Board of Education, “Statement of Principles Relating to the
Negotlation and Acceptance of Research Contracts,” Ainules E}P
Edueation, 1948/50, March 15-16, 1950, 269-272,

the Iowa Stgte Bourd of
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Atomic Research would contractually administer the federal laboratory for the

College 315

Pafents and the Confracting Process

The use of the contracting mechanism by universities had one
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 research work was completed on federal contracis. This
policy developeq out of lengthy discussions during the time both NDRC and
OSRD controlled afomic research As can be seen in the Standard Conkract 1001
there are two forms for patents. The first patent arrangements, worked out
with ;aompazxies. essﬁaﬁally stated that the government received 2 :'oyalfy;fz'ee
Heense from any invention developed from war researck. This policy helped
break the boitleneck that developed when companies refused to sign coniracts
that did not give them title to patents. Howevez, all afomic research
“ eventﬁéliy‘céfne under ﬁmsdzchon of the shost form which stated that the
government had the sale 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 o make sure that the

government obtain assignment of the patent titles for all research done under

3tNote the similartiies between this unit and the agricoltural reseasch units
described above. Spedding went to the state legislaiure also hoping to Teceive state fnding
for his research unit, much like an experiment siation. It was separaiely administered by a
research institute outside any one depariment; it was focused upon research in both chemistry
and physics as they velated to atomic resparch; and it was sponsored by the federal

government frough 2 contract-like 2ppropeiation.
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the govemment—sponﬁored programs.®1é Busk succeeded in convincing all
OSRD contractots fo move toward that goal.
It was agreed that no monetary consideration would be given by
the Goverament 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 agreemests to continue the work,
as each of the contracts involved required renewal 317

Bush wanted someone familiar with Axmy and Navy patent practices to
administer patents for OSRD), 50 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 o handle all patents for them
as well, since he was already familiar with the 1ules and regulations that
governed military and defense interests 317 Bush as director of ¢he OSRD
continued to receive “on behalf of the Government, assignaments of xights fo
inventions made under the Manhattan Diskrict contracts.”30 Bush, in furn,
agsigned the patents to the public, thus keeping individuals after the war from.
profiting from research completed by the contractors during the war.

The practice of issuing patents followed very specific inétructions, and

all projects upon termination had to clear up and file patents according to

3i88savrart, 229-230, Bush, Pieces of the Action, 83-84; MED History Book I Genezal,
Volume 13 Patents, 52, 2.3-24 See also Offico for Emergency Management of the Office of
Scientific Research and Development, “Inventions and Disdoveries” Administrative Cirewlay
1006, MED Hisfory, General, Yolume 13 Patents, Appendix A3,

HN78tewart, 230.
3185tewart, 226; Bush, Fieces of the Artion, 83.
Mgtewart, 226-727: MED Hisfory, Book [ General, Volume 13 Patents, 6.1.

3205towart. 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 stalements
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 2400 prime and subcontracts. 222

Afler the project was discontinued, this kind of palf:er wark areated
additional headaches for men like Spedding who not only had to worry abont
the disposal of property for the projects under them, but they also had to darify
what was patentable and then go through the lengthy processes of deterrmining
who should be crediled for the inventions. Spedding, for examiple, spent
coundess howrs and several letters clarifying the varying potential patentable

processes under his conirol at Chicago and Ames during the war. 32
The Impact of the Confract on Research Manragement Styles
The contract enc&ﬁrﬁgéﬁ universities to ‘par ﬁciﬁ;té in defense work
because of the benefits incorzed doing government research without many of

the administrative problems that had previously plagued agency-supported

821 Aoy Services Forces, Manhattan District, “District Circular Letter,® Logal 445,
June 12, 1944, MED History Baok I General, Volume 13 Palents, Appendix A10,

32ED Hijstory Bopk I General, Volume 13 Patents, 5.1,

323For just a sampling of the variows cases that required Spedding’s attention, see the
following fetters all in the Ames Laboratory Papers: Frank H, Spadding, “Letter to Col. HLE.
Metealf Regarding Case S-520, Patent for al{&anium Hydride Method Under Newton axl

Tohnson,” February 27, 1945; Frank H. Spedding, “Lottar to Col. H. E. Meicalf Regarding Case
5-524, Reduction of Uranium Tetraflucride with Megnesium,” May 4, 1945, Frank . Spedding,
“Letter 10 Col. H. E. Metcalf Regarding Cases 540385 and 5-4036, Purifying Uranium
Materials,” May i1, 1945,
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research. At first, the mﬁhact was ﬂexilﬂe, upen-ende&, and did not prescribe :
the work needed. Those principles Iaid down by NDRC and OSRD were in line
with basic goals and principles of academic management techniques. The
contract also allowed administration of 1esearch to be split from the acttal
work of research and that appeased the scientists involved. It safisfied the
educational institutions because they were to be reimbursed ak 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 instituion. The patent clause became an additional control
device over the project because no one peson could berefit finandlally from
the work undeztaken though due ¢redit 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 presciplive, particularly under those regulations that controtled
production. |

. But the coniract did more than enhance the academic styleof
management; it allowed the relations between government and universities to
continue in much the same fashion after the war was over. Unlike World
War I, the scientists did not ratteat from seeking research funding from the
government, because Bush had brought that tesearch 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 relationship with government continue o grow after the war, The
contract 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 ke the National Science Foundalion began to develop what
they called a new mechanism to control scientific research. However, if one
looks closely at the grant, it was first and foremost a flexible contract. it had all
the characteristics of Bush's eatlier devies: non-fimiting in its geographical
applications, supporting 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 individital, and fiscal as well ag research regponsibility
demanded from the institution. The contract then—Frst a wartime fiscal
device—grew to be the conirolling device for most research adminiskration
after the war, ¥t was the foundation ﬁpbn which the academic world and the
goverrment built a long-term relationship, a relationship that appeared to

mutually benefit both parHes.
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WORKER HEAY TH AND SAFEIY
Introduction

Mr. Premeo Chiott was working with Dr. Wilhelm and me on the
reduction of thorinm fluoride to thorium metal. Mr. Chioft was
adding a booster 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 winrdows in the front of the
chemistry building. When I came cut of my office fo see what
had happened, the corzidor 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 Ioaked very tazed and was
pacing up and dows the corridor. As I passed him, I heard Rim
muttering, “I must have misplaced that decimal point, ¥ must
have misplaced that decimal point.”32¢

The StOI'jF- ébove was probably embellished in the retelling, because
heaith and safety of workers were serious matters on the Ames Project. As
long as the atomic bomb project retained a research project, worker health
protection schemes concentrated on protecting scientists, who by fraining were
carefil experimenting with potentially hazardous materials, from the dangers’
of known radioactive and foxic materials that would be nsed in the wartime
laboratories. Little was known though about the risks with new materials like
plutonium, thorium, and other potentially harmful daughter products created
as a result of splitting uranium. Since the scientific Iiterature contained
information about the harmful effects of radioactivity, it was natural to start a
protection program upon that established knowledge base. However, when

32Frank Spedding, “Humorons Story Concerning Explosions and Education,” Spedding
Mannscript, 2






