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HMASHATPAN DISYRIOY HISSORY
BOOK VIIi, LOS ALAMDS PROJSCY (%)
VOLUMR 2, TECHNICAL

ZORRORD

This volume presents that part af the Kemhatten Distriet Histery
which deals with the technical astivities of Project °Y", the Les Alamoe
Froject, from 1ts imceptien until August 1945. It was written by Br. David
Havkias, a nember of the Sechnical staff of the Los Alamos Laboratery durinmg
nenrly the vhole of that perioed,

The treatment and method of writimg of this technical part af the
history, vhich deals primerily with the develepment and production of the
atomic bomd itself, differ from those of other portions of the Namhattan
District History; this has resulted partly from 4ifferences in the mature
of the Les Alames Project and in the mamner in which it was fitted imte the
Manhattan District organisation and partly from the fact that ite technical
author was not r.qu;rod to confora fully to the methods nsually prescrided
for other writers. Te some extent the form of the velume follows the example
set by Dr, H, D. Smyth 4n writing the Suyth Report. The volums has bema
subjected $0 a minimum of editing, other than that which was ably performed
by Dr., Havkias himself, and in erder to reduce the amount of editing as
wuch as pessidle the mechaniocal features alse (fer exmmple, the chapter,
paragraph snd page srrangements) have not deen altered to gonform to the
usual standards ef the Mamhattan District Histery as a wvhole,

It 1s belioved that evea the noen-technical resder will f4md the
falthful portrayal of probdlems and events from the sclientist's point of
visw, and ths simple, moptly nom-technical, de¢scriptiems of the drilliant
sccomplishnents of the Ladboratery, of absorbing interest. ,

The sontinuation of the technical history of the Los Alamos Project,

s iated Data

-1- Specific \
Required

£ Qe



Re-

from August 1946 until 31 December 1946, when the Manhattan Distriot
reliaguished its eontrel, will bLe found in the “Supplement™ to thias volume.
The supplement, written by othsrs, fellows in genersl the same methods of
writing and the same mechaniocal arrangenents as this voelums, 20 that there
1s the least disturbance of the continuity of the whole.

The non=-scientific part of the *Y" Project, from its imception
through 1946, is covered by Volume 1 of Book VIII, *General”.

Volume 3 of this book acovers certain "Auxiliary Activities™ of the
Los Alamos Project, includimg the Los Alamos Procurement Office, Camel
Project, Activities of Ohio State Cryogenie lLaboratory, Dayten Project,

Navy Participation, and a numdber of others.
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it does cone at the time of an extensive zdministration reorganization. The
rezl purpose of this division is to permit some chance to summarize and conrect
activities wnichk, although constartly interrelazzﬁuin practice, must be written
nbout 1n separ:te chapters, And elthough nc distinet separation into pheses ia
possible, the dnte chcsen marks as well as any the transition at Los Alamcs from
research to development, frowm schematization to engineering,

At this place I wish to acknowledge the assistance I have received
from many merbers of tle los ilamos laboratory. In particular I wish to thank
the following: !ajor J. A. ackerpan, 3. I, Allison, E. inderson, K. T. Bainbridge,
e Le Critchfield, I, Duffield, 4. C. Graves, E. Graves, L. H. Hempelmann,
T/L A, U, Henshey, Y. I. ¥iller, E, Yorrison, F, lLorrison, N, H. Ramsey, F. Reines,
Major ralph Carlicle JOmitlh, and [, Taschek., These persons have materially helped
me in gathering data, in drafting various sections of the.report, or in extensive
criticism of esrlier drafts. 1 wish especially to thank Emily Morrison and
Priscilla Duffield for ingenious reseagches in the records of an organization
that was frejuently too busy to be concerned with posterity. Mre. Morrison
has prepared the graphical material, has drafted several of the chapters, and
has given invaluable general assistance, Finally it must be made clear trat all

-

errors of fact in this record are the sole responsibility of the author.

-

David Hawkins

August &, 1946

































the security requirerents of the military eutherities. Evidently these
requirements could be met by allowing internal freedom and imposing instead
more severe external restrictions than might qtherwise appear necesaary, The
adopticn of such: a policy made necessary. the choice of an isolated location for
the project.

ORGANTIZATION

1,10 The Les Alamos site, together with a.large surrounding area, ws
established as a military reservation. The community, fenced and guarded, was
made dn army post. The laboratory, in turn, was built within an inner fenced ard
guarded area, called the "Pechnical Area", Both the military and technical
adnministrations were responsible to Major General L. R. Groves, who had overall
executive resyonsibility for the work. The Commanding Officer reported directly
to General Groves, he was responsible for the conduct of military personnel, the
maiﬁtenance of adequate living conditions, prevention of trespass, and specilal
guarding, Oppenheimer, as Scientific Director, was also responsibla to General
Groves, ﬁho had 4s his technical advisor J. B. Comant. In addition to his
technical responsibilities, the Director was made responsible for the policy and
administration of security. This provision represented a guarantee that there
would be no military control of the exchange of information among scientific staff
memhers, and at the same time fixed responsibility for the maintenance‘of sécurity

under these conditions., 1In carrying ocut his responsibilities for security, the

Director was to be given the assistance and advice of a Military Intelligence Officer

1,11 The financial and procurement operations of the Froject were
handled by Lhe Unlversity of California as prime contractor, During the early
period of operitions, when theze had largely to do with the employment of
personnzl and estavlishing a procurement office, the University acted under a
letter of intent from the C3RD, effective as of January 1, 1943. This letter was

in wurn superseded by a tormal eccntract, WL05-ENG--36, effective April 20, 193,

P

with the Manhatton Engloeer Diziziet of tre Var Department. {Appendix 7, Moo ) ),







INITIAL TERSCHNEL, MATERTAL, COLSTRUCTION

1.4 The mroblem of personnel for the new orpanizttion wos a
difficult one. Jork tegan at a4 time when the scientific resomurces of the
country were already fully mcbilized for other war work; -many persons who would
_have been willing to jJoin the project had other commitments which.could not be
broken, The nucleus of organization came from the groups that had been engaged
in fast reutron work under Oppenheimer, and who transferred treir work and
equipment to Los Alamos, A number of other individuals and groups were released
to come, in part through the assistance of Conant as Chairman of the NDRC. The
greatest difficulty encountered was that of obtaining an adequate staff of
technical and administrative employees, who also came uainly from occupational
groups fully employed in war work. Here, moreover; the disadvantages of isolation
and restriction weighed heavily, disadvantages largely overcome among the
scientific staff by their interest in the work and recognition of its importance,

1.15 The principal groups and individuals who made up the initial
scientific personnel are given below: Among those who had worked under Oppenheimer
in the preceding period were: From the Universitonf éalirorniﬁ, Robert Serber,
E. M. lckillan, and others of Oppenheimer's group, E. Jegre, J. .W. Kennedy and
their groups; from the University of Minnesota, J. H, #illianms und group: from
the Universgity of Wisconsin, J. L. McKibben and group; from Sténford University,
F. Bloch, H. Y. Staub and group; from Furdue University, M. 9. Holloway and
group, Among those who came from other parts of the D& prolect, or from
unrelated activitics were: From the Radiation laborziory of Massachusetits
Institute of Technolegy, Re F. Bacher and H. A, Bethej from the lstallurgical
Iaboratery of the University of Chicago, Edward Teller, R. F. Christy,
D. ¥. Fruman; A, Graves, J. H, Manley and group; from Princeton University,
X, Re @ilson and group, J. E. MacK, and R. P. Feynman, from the University of
F

Rockester, ¥, F, Weilsskepf; from the Burcau of Standards, 3., Neddermeyer;

;
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from the Ballistic Research L:boratory =zt Aberdeen, D. R. Inglis; frcm the
University of Illinois, D, . Kerst; from Barnes llospital, 3t. lLouis, ﬁr. L. Hs
Lempelmann; from Memorial Hospital, New Terk, Df. J. F. Nolan; from thne National
Research Council, C, 3, sSmith; from #¥estinghouse Research laboratories, E. U,
Condon; from Columbia University, E. A. fong; from the Geophysics laboratory,
Carnegie Institution of washington, C, L, Critchfield. Many of these individuals
were on leave from other Universities having accepted temporary mar-time
assignments in the above listed institutions,

1.16 In the procurement of laboratory equipment, machinery ard
supplies, there were also difficulties and delays. Even a specialized laboratory
requires a great variety of materials and equipment; as a going concern any ‘ “
laboratory depends in 1arge\measure upon the accumulation of its past, in
stocks and in equipment that can be converted to new uses. Even though much
material had been ordered in advance, procurement channels were at first slew,
being indirect and newly organized,

1.17 Certain specialized equipment was brought to the project by the
groups that were to use it. The largest single item was the cyclotrdn on loan
from Harvard University. Before coming to Los Alamos, thé Princeton group under
R, R. Wilson had gone to Harvard to become familiar with the operation of ihis
cyclotron and to disassemble it for shipment. »YcKibben's group brought with
them from the University of Wiscohsin twc Van de Traalfs (electrcastatie generators),
Manley's group trought the Cockeroft-iaiton accelerator {0~D source) from the
University of ITilinois, The Berkeley group brovght chewical and cryogenic
equipment, and all groups brought specialized elsetronic and miscellanecus
apparatus, Because of this initial equipment, work was able to begin at Los
Alamos much earlier than would otherwissa have been pesgivie,

1,12 The initial plan of tie lgboratory was drafied by Oppenheimer,
Hanley and Velillan, It provided for an expecied sclientific staff of atout

one hundred, and a somewlhia! Jarger btotal mamber, including administrative,

| BB
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techinical and shop employees, The laboratory as planned contained the

following buildings: Bt;ilding T, an office bullding to provide space for the
administretion, for the theoretical physics group, for a library, classified
docunent vault, conference rooms, a photographic laboratory, and a drafting
roon; Bullding U, & general laboratory building; Building V, a shop building
Buildings W, X, Y and Z, speqializod laboratory buildings for the Van de Craaffs,
cyclotron, crypgonic laboratory, and Cockecroft-Walton accelerator, respectively,

(See Appendix 6)
1«19 Oppenheimer amd a few mmberc of the staff arrived in Santa Fe

-

on Mgch 15!'191*3. Prior to this timg the projest had been represented localJ,y

by-J « Ho abiﬁmon, a resident of Santa Pe, Constructlon work was incomplete,

’I’he laboratory buildings were stil] in the hands of the conshruetian contractors ’

as was the housing that had been plammed to agcommodate Project and U, S, Engineor
personnel, For this reason the first Project Office was opemnsd in Santa Fe,

Since it wag undesirable for reasons of security to house the staff in 3anta Fe
hotels, guest ranches in the vicinity were taken over temporarily, and transportation
arranged to the site, While the projeoct office remained in Sa#ta. Pe, J. H, Williams
lived at the site as acting site director,

1,20 There is no doubt that the laboratory ataff and their families
faced the prospeﬁt of 1ife at Los Alsmog with enthuslasm and idealism. The
importance of their work and the excitement zesociated with it contributed to
this feellng, as did the poa;ibmty of b\zil&-ing, under conditions of isolation
and reétrietidn, & vigorous and congenial cammnity. |

1,21 The actualities of the firat momths were hard for many te view
in this light., Living conditiona in the mnehn around Santa Fe were di.fficult.
Several families, mafiy with young ehildren, were often crowded together vd.t.h
inadequate cooking and other facilities. Tmmport.a.tion between the ranches and
Los Alamos wea haphazard despite graat zfforts to regularize it, The road was
poor; thers were too few eérs and none of them was In good condition, Teshnigal
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serzers were frequently stranded on the road with mechanical breakdosm cr tec

rany lat tires, REating facilities at the site were no* yet in operation and

zex lunches had to be sent from Santa Fe, It was winter, and sandwiches were

not viewed with enthusiasm, The car that carried the lunches was inclinet to

breax down, Th= working day was thus irregular and short, and night werk imposaitle,
1,22 Until mid-April, telephcne conversations betwoen the site and

34anta Fe were possible only over a Forest Service line, It was scoetimes poss{ble

to shout brief instructionay discussions of any length, even over minor matters,

t

required an eighty-mile round trip,

1,23  Frictions develcped between the laboratory memters and U,3,
Bngincer staff mainly because .of the slowness of the constructicn contractor, He was
unable to getlsurficient labor, he had trouble with the building trades unicns, he
did not procure or install rapidly encugh the basic laboratory equipment, Pressure
to accelerate this work had to be brought throygh, and therefore in part sgainst,
the military organization, In some cases technical supervisors were forbidden
" to enter buildings until they had been accepted formally by the contracting agency
(Tre Albuquerque District of the U.S, Engineers), It was impossible to make
minor changes, such as the placing of shelves or the direction of a doory the
buildings had first tc be completed and accepted as specified in the original
drawings,

1,24 ° The initial problems were elementary aad often ennugh, in
redrospect, rinute, The difficulties were heightened by an.administrative arran-
gemsnt which presupposed close cocperation without previous acquaintance belween
two groups of widely divergent backgrcund and perspective; nasely, the project |
members, and the military organization, Individually and in detail these early
trouhlss are of little moment in the history of los Alames, Collectively, they
had affecis, some zood and some had, upon the spirit and tone of the exerging

project organizaiion,
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Tachnical Introduction

1.25 The pracject offices were moved to los Alamos in the middle of

April; laberatory space and housing became available during April and May.
Activities during the month of April can be summarized under three topics:
a) non-technical administrative problems, b) instullation of laboratory equipment,
¢) discussion and planning of work. The present section will be devoted to the
last topic. Topics (a) and (b) will be treated with the period following, to
which they properly Selohg.

THE APRIL CCNFERENCES  /¢r3 N

I N |

Introdx;cfion

1,26 During the last half of April a series of conferences were held at
Los Alamos for the dual purpose of acquainting new staff members with the existing
state of knowledge and of preparing a concrete prograin of research., These
conferences were attended by the staflf which had already moved to the Project, by
a few others mentioned above who could came permanently only at a later date, and by
certain consultants who were spécially invited. The last were I. I. Rabi of the
Radiation Lzboratory, Massachusetts Institute of Technology, S. K. Allison and
Enrico Fermi of the Metallurgical laboratcry, University of Chicago. All three
of these men became heavily involved in the work of the laboratory at a later
time., During the conference the project was visited by the members of & special
reviewing commit.tee which had been appointed by Generel Groves. This comuitte s,
whose report wili be discussed, consisted of #. K. Lewis, Chaiman, Massachusettis
Ingtitute of Technology; L., L. Rose, Director of Research for the Jones and
Lamscon Machine Ceo.op Jo He Van Vleck and k. B, Jllson of Harvard University; and
R. C, Tolman, Vice Chairman, NDRC, secretary of the committee. Members of ths
cormitbee also took part in the confarence.

1,27 TImmediately prlor to thte conference a set of lectures was given
by Serber as a kind of indoctrination course, (Appendix 7, No.2 ). A summary

of trese lectures will provide an introduction and background for understanding

2, A.‘r,i 3
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t:.e work of the confererce. These lectures reflected the state of knowledpe

nt the time. . ithin the orders of magnitude indicated, and with much greater
assurance and understanding of detail, they still constitute an adequate statement
cf the nuclear physics background.

Theoretical Background

1.78 Energy Release., The energy release from nuclear fission is about

170 million electron volts per nucleus., For U235 this amounts to about 711017 ergs
per gram, The energy released fram an explosion of TNT is about LxlDlD ergs per
zram, Hence, roughly, a kilogram of 0235 is equivalent in potential energy-release

to 17,000 tons of TNT,

1.29 Chain Reaction. The large-scale release of energy frow a mass

of fissionable material is made possible by a neutron-chain reaction. In
fission the nucleus splits intc two almost equal parts. These emit neutrons, on
the average between two and three, Each neutron may, in turn, cause the fission of

another heavy nucleus. This reaction can go on until it is stopped by the

derletion of fissionable material, or by other causes. U238, the principal

isotope in ordinary uranium, fissions only under the impact of high-energy
(about one million electron volt) neutrons. DMNeutrons from fission have more

than this energy initially; a large percentage of them, however, are slowed
by collisions to an energy below the fission tireshold of U238. The result is

that each neutron is the parent of less than one neutron in the next generation

and the reaction is not self-sustaining.
235
1.30 Ordinary uranium contains, however, about 0.7 per cent of 543"

-

Neutrons of any energy will cause this isotopé to fission; in fact slow neuvtrons

are more effective than fast ones, The result is that a chain reaction is just

possible in the no;mal i{sctope mixture or "alloy", if a slowing-down material is

added, to bring tke neutrons down to the velocities at which they most effectively
235

cause the fission of U ™7, 7t is this chain reaction that is used in the production
4
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. " , 238 . .
of plutonium. Jurplus neutrons are absorb=d by the U 3 s giving rise to the

2 . .
wistalble isctope U 39, which decays by cuccessive emission of two electrons to
the end-product Pu439.

1.31 If the percentage cf U‘35 in uwranium alloy is increased, a chain
reaction -becores possible with faster neutrons., A concentration is thus reached
at which no special slowing-down or moderating is needed other than what is

provided by the uranium itself, The fastest possible reaction is cbtained from

pure U235.

1.32 Critical Size, Tamper, Efficiency. In the fast chain reaction,

occurring in, say metallic y235 or‘Pu239, a furtler limiting factor becomes
crucial,, In practice only a fraction of the fission neutrons will cause new
fissions, The rest will leak out through the boundaries of the material, If'

the fraction leaking out is too large, phe reaction will fail to sustain itself,
If we consider 2 spherical mass of fissionable material at normal density the
fraction leaking out will decrease with increasing radius of the sphere, until on
the average the birth-rate of neutrons just campensates for the rate at which they
escape from the sphere. For a smaller sphere a chain-reaction will die outj

for a larger one, it will continue and grow exponentially, This }imiting radius

is called the eritical radius, and the corresponding mass, the'critical mass,

1.33 It is intuitively sugzested that the critical radius should be
of the same order of magnitude as the average distance which neutrons travel
netween successive fissions, For fast neutrons this distance of filght is mush
lareer than for slow neutrens; it is in fact about ten centimeters. BSecause of
the gzreat cost ond limited supply of the materials available, it was easential
toc reduce the critical gsize in any way possaible, If the sphere of active
material were surrsunded by a shell of less expensive material, this would
reflect at least some ¢f the escaping neutrons back into the sphe}e, and thus
degrunse the criticsl mags., larly calculation had shown that any one of several
available reflector or "tamper” materials weuld give a very substantial reduction

o

of the oritical muzu.,
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1.324 What has been s2ia so far corcerns only the static aspect of the
nuiclear bamb. Given & more-trhan-:ritical mass of active material, what is the
ccurse of the reactlion? Cnce the reaction is started, the rate of fissioning, and
nence the release of e;ergy, increases exponentially. From the snergy-release
the materlal will be heated and begin to expand. From the decrease in density
of the active material the path between fissions will increase more rapidly than
the radius of the exbanding mass, and nence more neutrons will escape., Thus at
some.point the system will beccme sub-critical and the reaction will be quahched.
1he point at which thia quenching occurs will determine the 2££;g;3251 of the
explogicn, that 1s, the percentage of active nuclei fissioned,

1,35 The time available for an efficient nuclear reaction had been
shown to be extremely short. Ralé&se of 1 per cenL of the energy would give the
nuclear particles a mean velocity of about a million meters per second. The
reaction would be quenched by an expansiocn of the order of centimeters; this means
that the energy release would have to occur in a time of the order of hundredthe
of a microsecond. Since the mean time between fast-neutron-fissions is abéu;¥one

hundredth of A microsecond, ani since the largest part of the energy-release occurs

in the last few fission generations, a reaction of reasonable efficiency was

_evidently Just poasible.

1.36  Cross-$ections. Calculatioh of the static and dynamic aspacts of
the fission bomb presented difficulties both tecause of the e;&borateness of the
theory involved and because of the dependence of these caleculatlons on nuclear
constancs that were nol, as yet, well-measured. Within the syster a neutron may
be absorted, scattered, ar produce fission. The conirlbutions of sach provess are

measured by the corresponding trcous-acctions, or effective {argetl arews prasmted

by the nuclevs %o an lmping ' ng neutron, The total crosa=gecticn 4z divizied Inte
arezg that win, lcse or draw {fission, absorb without fisaion, or nualiler), thess

areaa correspending to the relative probabilities of the three prccesses, If the

L]



scattering is not isotropie, it is also necessary to specify the angular aistribution

of scattered neutrons. All of thiese cross-sections, moreover, depend upon the
nucleus invoived and the energy of the incident neutron, falculation of critical
mass and efficiency depends upon all of these cross secaions; as well as upon

the number of neutrons per fission and density of material. It was clear that

to obtain such measurements with the necessary accuracy would entail aﬁ elaborate
prograau of experimental physics and a ccmparabie effort of theoretical physics

to make the best use of information obtained,

' 1.37 Effects of Tamper, The effect of tamper is not only to decrease
the critical mass by reflecting neutrons back into the active material, but also
to increase the inertia of the system and therefore the time during whiéh ité
will remain in & supercritical state, These galns are somewhat lessened by the
longer time between fissions of neutrons reflected back from the tamper, The
lengthening of the tive is caused not only by the longer path, but aiao by a loss
of energy through inelastic scattering in the tamper. Calculations of the effect
of tamper material depend thus on the absorption and scattering cross-sections
of tamper material. It is interesting to note that Serber’s early calculations

2
38, a critical mass for U 35 of 15 kilograms, and for

gave, for a tamper of U2
Pu239 o; 5 kilograms, Both figures are correct to within a reasonable error. .

his may be regarded as in part good fortune, since many of the assumptions nade
were rough guesses. It nevertheless serves to illustrate the advanced state of

bagic theory at the time.

: 1.38 Efficiency, D@tonqgipn and Predetonation. Scme indication has

. s L T ™
heen glven abeve of tihe basis for efficlency calculations. [hie cutcome of such
calculations was vc show that efficiencies would be low. There is, moarecver,
another essential factor In efficlency, connected with the problem of assembly

and detonation, the early discussion of which is reviewed below.
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1.39 It iﬁ Inherent in the nature of explosive reactlons that they
can be set off by relatively mimmte forces; the requirement being,lin general,
a disturbance sufficiently great to initiate some type of chain reaction.
Ciemical explosives can be protected with greater or less certainty from such
external forces as may initiate a reaction. A supercritical mass of nuclear
explosive, however, cannot be protected from "accidental" detonmation. Chain

reactions will begin spontaneously with greater certuinty than in the most unstable

" chemical compounds. Cosmiec ray neutrons will enter the mass from outside.

Others will be generated in it from the spontaneous fissions that constantly ceccur
in uranium and plutonium. Still. others come from nuclear reactions, most
{mportantly from the (1, n) reaction in light element impurities, The

probleas presented by this "neutron background" are responsible for a considerable
part of the project's history. From the first and weakest source alone (cosmic
rays) any supercritical mass will be detonated within a fraction of a second;

{rom other unavoidahle sources within a very much shorter time,

1.40 The only method for detonating a nuclear bomdb is, therefore, to
briqg it into a supercritical configuration just at the time whren it is to be
detonated, The required speed of assembly depends upon the neutron Sackground.

A3 the parts of the baub move together the system passes smoothly from its initial
suberitical to its final supercritical state, Chain reactions may, however, set

in at any time after the critical position ras been reached, TIf the velocity of
assembly is small compared io the rate of the nuclear chain reaction, and if
predetonation gccurs, the explasiorn will be over before assembly for maximun:
efficiency has occurred. Thus the explosion may occur, with a.widely varying

range of efficiencies, at any time between the critical and the final supercritical
poesitions, To depr?ése the probability of predetonmation and consequent low
efficiencies requires either o higher speed of assenbly or a lower neutron

cackground. Cne of Serber's caleculations will ifllustrate the practical difficuliies







all, To overcame this difficulty it would be necessary to develop a strong
neutron source that could be twrned on at the right moment. Theoretically
feasible schemes for such an initiator had been conceived, but their practicability

was not assured,

l.44 Autocatalysis, Implosion, Two other methods of assembly had

been proposed, and it was a part of the early program to investigate them. One
of these was a self-assembling cor autocatalytic method, operating by the
compression or expulsion of nheutron absorbers during the réaction. Caleulation
showed that this method as it stood would require large quantities of material
and would give only very lew efficiencies,

1.45 The second alternative method was Fhat of implosion, In its
first concrete form the proposal was to blow togéther a subcritical hollow
spherical shell of active material and tamper by detonation of a surrounding
layer of high expiosive.

1.46 Both these methods had the great disadvantage, in a short-term war
program, of being mere proposals, without any previous engineering implementation
such as existed in the field of gun design,

1.47 The Deuterium Bomb or "Super", There existed, at the time of the

April Conference, one other important proposal to which considerable thought and
discussion had been given in the previcus months. This was a progosal to use the
fission bomb as a mezns for initiating a nuclear reaction of & different iype from
that involved in vhe fissioning of heavy-element nuclel. Filssioning, ithe disruption
of nuclei with iiberation of energy, 1s a somewhat anomalous reaction vestricied to
the heaviesi nuclel, Amcng the lighter elements the typilcal eioergic {energy-
producing) reaction is the buildiné up of heavier nuclei from lighter oncs., Por
example two deuteriunm (hydrogenz) nuclei may cowbine to form = hetium” rucleus and
2 neutron, or a tritiuc nucleus (hydrogen3) and a proton. The energy that is

liberated gogs into kinelic energy and radiation., If such a reaction occurz in a
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mass of deuterium, it will spresd under ccnditions similar to those that control
ordinary themmochemical reactions. Hence the reaction is called thermonuclear,
The cross-section for a reacticn between two deuterium nuclei is stronzly
dependent upon the energy of the nuclei, At low energies the probability that
the reaction will occur is very small, As the temperature of the meterial i
increases, the reaction becames more pfobable. Finally a critieal temperature
is reached, where the nuclear reactions in the material just compensate for various
kinds of energy loss, such as heat conduction and radiation. The thermonuclear
reaction is in detail more complicated than has been. indicated, because of the
presence of a variety of secondary reactions,

1.48 Among available materials, deuterium has the lowest ignition
temperature, This temperature was estimated to be about 35 kilovolts (about
L00 million degrees), and is actually somewhat lower, Once ignited, deuteriuétis
about 5 times as gnergymproductive per unit mass as U235. Thus one kilogram of
deuterium equals about 85,000 tons of TNT equivalent. Since it is not more
difficult te ignite a large than a small mass of deuterium, and since it is more

2
39, the proposed weapon,

cheaply produced in usable form than either U235 or Pu
using a fission bomb as a detonator and deuterium as explosive, could properly
be called an atomic super-bomb, The development of this super-bomb was perforce

secondary to that of the fission bombj on the other hand ita potentialities were

so great that research toward its development could not be completely neglected,

1,49 It should be mentioned at this point that in the early veriod of
the project the most careful attention was given to the pessibility that a thormo-
nuclear reaction might be initiated in 1light glements of the Harth!s atmosphere or
crust. The easiest reaction toA;nitiate, if any, was found to be a reaction
between nitrogen nuclei in the atmosphere, It was assumed that only the
most energetic of several possible reacticns would cccur, and that the reaction

cross—sections were 3t the maximum values thesretically possibvle. Calsulation led
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to the result that no matter how i:igh the temperature, energy losa would exceed
energy production by & reasonable factor. 4t an agsumed temperature of three
million electron volts the reaction failed to be self-propagating by a factor of
sixty. This temperature exceeded the calculated initial temperature of the

deuterium reaction by a factor of one hundred, and that of the fisslion bomb by

a larger factor,

1.50 The impossibility of igniting the atmosphere was thug assured by
science and comnon sense, The essential factors in these calculations, the

Coulomb forces of the nucleus, are among the best understood phenomena of

.modern physics, The philosophic possibility of destroying the earth, assoc.ated

with the theoretical convertibllity of mass into energy, remains, The
Lhermonuclear reaction, which is the only method now known by which such a
catastrophe could occur, is evidently ruled out. The general stability of matter
in the observable universe argues against it. Further knowledge of the nature of
the great stellar explosions, novae and supernovae, will throw light on these
questions. In the almost camplete absence of real knowledge, it is generally
beli‘evad that the tremendous energy of these explosions is of gravitational
rather than nuclear origin. |

: 1.51 More immediate and less spectacular globsl dangers to humanity
a;'ise from the use of thermonuclear bombs, or even fission bombs, in war: princip;lly
from the porzible magnitude of destruction and from radicnctive polsoning of the
atmosphsre {13.29).

1.52 Qﬁ%* S0 far we have raviewed only the early discussicn of
enargy release, Sineces, homever, the purpose of the project was to produce an
sffective weapon, it was necessary to compere the atomic baab with ordinary bombs,
,x‘mt merely &€s to energy ralease, bub more concretely as to destructive effscila,
Damage could be classified under several hesdings: The psycholegical efiecis of
the use of such a weapon; the pk’ny&%al@g‘&.cal affacts of the neutruns, radizactive

material and radiation producsd; the mechanicel destruction produced by tha

t
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shock-wave of ihie explosion. cLstimstion of the first was not of course within
the means or jurisdiction of the project., OCI the second, it was estimeted that
lethal effects might be expected within & radius of one thousand yards of the
bomb, tThe radioactivity remeining might be expected to remder the locaiity of
the explosion uninhabitable for a considerable period, although this effect would
depend on the percentage of activity left'hehind, which was as yet an unknown
quantity. The principal damage would be caused by the mechanical effects of the
explosion, These effects were difficult to estimate, Some rough data on the
effects of 1&3‘0 axplosive disasters were available. More relisble information
was available concerning the effects of small high explosive bambs, but it was
not known for sure how these effects should be scaled upward for high-energy
atomic bombs. Serber's report gives an estinate of & destruction radius of about
two miles for a 100,000 ton bomb., Members of the British misaion who came to
the project somewhat later were able to add to the understanding of this topic
from their national experience and their research of recent years,

\

DEVELOPMENT OF PHOGRAK

Introduction
1,53 From the previous outline of the state of knowleage at the

beginning of the Bomb Project, it is clear that the greatest problems were bound

to arise on the side of development and engineering. There was still much work to

be done in nuclear physica proper, but enocugh was known to eliminate great
uncertainties fraom this side of the picture. It should not be concluded, however,
that the stage of regearch wus past its brimo, to be dominated in turn by problemas
of anplication, hiia normal"me:nnings attached to "ressarch", "development", and
Penglinesring® ara/al‘nerad in the conitext of wartime sclence generaily; that is
particularly true of the Atomlic Bomb Prcject. Two feaiures havs determined its
general character. The firsf: is’ the domination of research schedules by production

1Y

schedules; the second is tha mf.ure of the weapon itself, Tim® schedules for the










1,57 The program included, finally, the further investigation of
bomb damage, of the possibility of autocatilytic methods of assembly, and the
proposal to amplify the effect of fissicn baabs by using them to initiate
thermomuclear reactions, | :

Ppogram of Bxperimental Physics

1,58 The program of experimental physics formmlated during and

immediately after the conferences fglls under two main headings: “Detailed and

integral experiments, Detailed or differential experiments are those which
atternpt to obderve that effects of isolated nuclear phenomena, From a sufficient
nutber of experimental datd gained in this wy, an integrfil picture of the
op;aration‘o! the bomb could be built up within a framework of theory., Integral
experiments, on the qt;her hand, were ~ at least in their early conception =
attempts te duplicate in experimental arrangement some of the overall properties
of the bamb, Experiments o; the two kinds were intended to supplement each other
wherever possible; on the one hand to sharpen the interpretation of integral
experiments, on the cther taf show up possible cmlssions of elements from the de-
tailed pieture. In practice, it has proved extremely difficult to devise integral
experiments which in any ﬁagf;gg_o_licato the eonditions obtaining in the bamb, The
integral experiments tmt‘:::o been performed have had mtho_r'the effect of checl-
ing theory i.n‘sitnaﬁ'iohn inm ways similar to the bomb, .

159 .' A brief aublim of the program as first developed will serve also -
te indicate the state of ;iporimental knowlsdge carried over fram the previous
period, . ' f
h “Y,60 Differemtisl experiments:

Neutron Kumber: Thé average nuaber of neutrons per fission had

never teen measursd direetly, although the Chlscage Project had measured the
mumber of neutrons from U235 per thermal nsutron absorbed., The number of
neutrons per fission could be salculsted from this measurement and from the ratle

of figsions to eaptures, which, however, was not known reliably ir the region of

I 3 g vy
S SeARE o h B P
= * = /. *
. o1 ky ) 8 < g




thermal energies. ihe neutron nunter cf Pu239 was completely unknown although
it was expected to differ but little fram that of 0235. The first experiments
planned were in fact measurements of reutrons from Pu239o

1,61 These latter neasurements were of intrinsic importance, and
were needed at the earliest date cossible to confirm thevwisdom of heavy

commitments already made for the production of plutonium in quantity.

1,62 Fission Spectrum: The energy range of neutrons from the fission

of 0235 had been investigated by the Eritish,and by the Rice Institute and
Stanford sub-projocta. These measurements suffered from the large dilution
of isotope 235 by 238 in normal uranium. Work had already been begun at

Minnesota with enriched material, and this program was to be continued at Los

"Alamos.

i.63 Fission C;ose~§ectionai *Fission cross~sections had been

‘measured by the sub-project unuer N. P, Heydenberg at the Uepartment of
. Terrestrial Magnetism of Carnegie Institute, by McKitben's group at Wisconsin,
and by Segre's group in Berkeley. These measurements = for U235 - covered |
the neutron energy range above 125 kev, and the range belowm two ev. When the
curve for fission cross-sections over tge high-energy range was extrapolétgd
downward, a figure was obtained for thermal energy that was much larger than the
cross—section actually observed., Since the extrapoclated region covered the
.1mportant range of neutron energies in a bamb of urapium hydride, me&surements
we;e planned to investigate cross-sections at these intermediate energias, and
resolve the apparent ancmaly. Fission cross-;ections of Pu239 wers already
known at thermal energies and at, a few high energies. Here also mezsurements

were planned to cover the entire range of cnergies up to about 3 Mev.

1,64 Delayed Neutron tmission: Experiments at Cornell had shown that

there was no appreciable delay beyond ten wicroseconds f§ the emissicn of neutrons

from fission; one of the initial experiments planned at los “lamocs was to push




this time down to a tenth of a microseccnd; on theoreticsl grounas it was

expected that the number delayed oven for this time would be small.

1.65 Capture and Scattering Cross-Sections: At the teginning of
the project little was known about capture and scattering cross-sections, A
Some measurements of capture snd inelastic scattering cross-sections had been
made at Chicago feor nci@al uraniun., Experiments by ths Minnesota group had
given values for elastic and inelastic scattering in uwranium for high energies.
The Wisconsin group had measured large-angle elastic scattiering in & number of
potential tamper materials, Capturs croes—se;tion measurements were made by
Segre at Berkeley. Tha principal work plaﬂnod for the los Alamos laboratory was
on the scattering and absorption cross-sections of U235 and Pu239, and the
capture And scattering cross-sections of various £amper haterials,

1.66 One new type of scattering measurement, not previously
undertaken, was planned for this’laboratory. This wa$ the measurement of
scattering into different solid angles. When so averaged as to give the effective
scattering in a given direction, this average is the so-called transport cross-
sectiaon,

1.67 Integral Experiments: Certain integral experiments had been

performed at Chicago, in connection with the development of the slow neutron
chain-reacting pile. These were not of direct interest tc the bomb project.
Two types of integral experiments were however planned in the early experimental

physics program:
| 1.68 Integral Tamper Experiments: Several experiments were planned

to measure the scattering in potential tamper materials; these were designed to
imjtate the scattering properties of a tampsr in the actual borb.

1.69 The "Water Bouiler!: At the April Conferences there was scme

discussion of the possibility of constructing a slow chain-reacting unit, using

L '
uranium with enriched U 35 content in water solution, - The construction of such




a unit would prcvide a useful neutror scurce for experiment«l purpcses, and
would .lso give practice in the operation of 2 super-critical unit, The
decision tc make such a unit was nct reacned until sore time later,

1,70 IExperimental Techniques: A large subsidiary program was czlled

for, to investigate techniques for producing and counting neutrons cf a given
energy, for measuring fissions in various materials, and for_measurin,q neutron-
induced reactions other than fission, The systematic recording of nuclear
pro;erties entailed by the experimental program required both accuracy and
standardization of a number of difficult techniques; the program of instrumentation

represented therefore a major activity of the laboratory,

Program of Chemlistry and Metallurgy

1.71 During the course of the D Project a large amount of research
had been carried out on the chemistry and metallurgy of uranium, The micro-
chemistry and micro-metallurgy of plutonium were inveatigated at Chicago as socn
as small amounts of the material were availéble. The chemical investig;tions
were necessary as a-basis for designing methods of recovering plutonium from the
pile material and "decontaminating" it, i.e., separating it from radio-active
fission products.

1.72 At the beginning of the Los Alamos project the exast division
of labor between its chemistry laboratory and other laboratories had not been
settled, There were oquctive difficulties and uncertainties of program. It
was not known whether U235, Pu239 or both would be used, or whether the bomb
material would be metal or compound, U233, prcducible from thorium by 2 process
of "breeding" similar to that t which Fuzy? 1s made from U238, wag also a2
possibility. Mechanical'r9qu1rements for the bomb material could nct yet be
specified. Here also a characteristic difficulty appeared, in that the tire for

research with gram and kilogram amounts of material would have to be as short as

possible, in order to avoid delay in bomk preduction,
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-critical masses of material, test enough to produce a successful high-oraer

1,73  C(ne certajnty wus a schedule of purity reguirements for y<3s
and Pu2}9. Because of the large alpha radloactivity of the latter substance,
light impurities had almost to be eliminated. MNost light elements had to be
present in not more than & few parts per million. For U235 these tolerances
could be greatly relaxed., Although'it ®was not yet determined whether the work
of final purification would be carried on at Los Alamos or elsewhere, an
analytical program was necessary to develop techniyues for measq;ing small
amounis of impurity in small samples of material,

1.74 A radio-chemistry program was needed to prepare msterials to
be used in nuclear experiments and in the dovelopmedt of a neutron injtiator for
the banb.

1.75 The metallurgy program included research ahd development on
the metal reduction of uranium and plutonium, the casting and shaping of these
metals and compounds such as uranium hydride, as well as various possible tamper
materials. Investigation of the physical properties of uranium and'plutonium
was needed, and a8 search had to be made for allcys with physical proPerties
superior to those of the unalloyed metals; As its main service function, the
metallurgy group vwould be called upon to prepare materials for physical and
ordnance experiments; particularli projectile, target, and tamper wmaterials for
the gun program,

1.76 As a scmewhat autonomous part of the chemistry program, plans
were made for the construction of & deuterium liquefacticon plant at Los Alamca.
This was to supply liquid deuterium fer experimental p.rposes and for eventual
use in the thermonuclear bomb, should its uevelopment prove feasible and
necessary.

Ordnance Proeram

1.77 It had been recognized from the beginning th:t the most difficult

of all problems facing the project was to find means for the assembly of several

e



explosion. Subsidiary but still very difficult problems were those of

4 incorporating active material, . 2mper and assembly mechanism into a practical

S

fair—bcrne bomb. These were the problems of the ordnance division of the
project, a division which could harudly be said to exist at the beginning. As a
matter of fact, no pre—existing group could have had much success in this work.
A new field of engineering was beiné explored; experience .hiis shcwn that
those successful in this work come from & variety of technical backgrounds,
all of which contribute to the field and none of which dominate it:
physicists, chemiasts, electrical and mechanical engineers.
1.78 A corollary feature of the ordnance program has been its
simultaneous inyestigation of alternative methodis, The uncertainties of
nuclear specificﬁtion and the possibility that one or another line of inveatigation
might fail, have made such a policy unavoldable. Of the three methods af
producing é fiésion bomb (autocatalysis, tie gun, the implosion) that have been '
L discussed, the last two were singled oul for early development. Autocatalysis
wa3 not eliminated; but it was not subject to development until some scheme
was proposed which would give a reasonable efficiency, This did not oceur during
the course of the project, although autocatalytic methods continued to receive
considerable theoretical attention., COf the remaining two methods, the gun
appeared the more practical; it used a known method of accelerating largs masses
»
to high velocities, The problem of "catching" a projectile in a target and -
starting a cnain reaction In the resulting supercritical mass was obviously a
difficult one, but it ssemed soluble, | ——— A
1.79 The method of imglosion, on the other hand, was much fariiem
renoved from exdsting practice, Tne reuirement of simultaneous Jdetoration over
the aurface of % high exploasive sphere presented unknown and possibly insoluble
difficulties;‘the behavior of so0lid nmatter ander che thermodvnamical conditions
(:‘b created by an implesion weat far beyond curient laboratory experiance, As even

ity nams implies, the imploaion seemsd "sgainst nature", Tis invesiization was







Percort of thre Heviewing Cormittee

1,82 The reviewing committee referred to in parazraph 1.26 was
ippointed by Jeneral Sroves to report on the organization of the Los Alamos
"ro‘ect and on the status and program of its tecknical work., The chief question
before this comriittee was the status of the ordnasnce program, The initial
conception of the project's gereral program was that resenrch in ruclear physics
should be virtually completed before undertaking a large-scale ordnance
development. In March 1943, however, Oppenheimer had written a memorandum on
ordnance, in which he urged that experimental work be undertaken as early as
possible, and that it received recognition as one of the most urgent of the
rroject's outstanding problems, (Appendix 7, No.3 ) Tolman recognized the
impertince of the issue thus raised, and recormended the aﬁpointment of Rcse to
the reviewine committee as an expert on ordnance matters,

1.33 The report of the reviewing committee, dated Yay 10, 1943, was
concerred with tlre administrative organization of the project, and with the
stutus und program of the technical work. Jince certain of the recommendations
cf tle camittee had an important bearing on the further development of the
project, the maiin features of its report are outlined below, (Aprendix 7 , No. 4

A, NUCLEAR FHYSIC3 RESK .RCH

1.84 After an extensive review of the prég;am of nuclear physics the
committee stated its approval of all of this, the most advanced pari of thre
work. It took note cf the newly discovered possibility for use of uranium
nydride, Tointing cut that the existence of the hydride had been learred of st
Los Alamos somewhat by accident, the camittee recommended a more systemetic
tecrniecal liaison between this and other branches of the larger project. It

. 233
a

slso recomnended that the study of U s 4 possible exjlosive meterial be

continued,

)
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B. LESS DEVELCPED PARTS OF THE PROGRAM

1,85 The comnittee reported on the program for investigation of the
thermonuclear reaciion, the chemistry and metallurgy program and on the program
of engineering and cordnance,

1.86 As for tre thermonuclear bomb, the committee recommenied that
its investigation be pursued, but along mainly theoretical lines, and with
priority subordinate to that of the fission bomk. This confirmed the laboratory
policy already established.

1.87 Concerning both the chemistry and engineering programs, the
comnlttee recommerxied a subst&ntial revision of eaflier policy. Cne of the
principal organizational questions at the time was the Jjurisdiction of the
chemistry purification program. As stated above, the purification of active
material, particularly Pu239, presented a major technological problem, The
chemistry of plutonium was first investigated by Kennedy, Seaborg, Segre, and
Nahl, its discoverers, The investigation was pursued and would first be
practiced, by the Metallurgical lLaboratory chenists, in connection with their
problem of separation and decontamination of plutonium produced in the piles at
Cak Ridge and Hanford. It was arguable that the further step of pwification,
upon which such stringent reyuirements were placed, should be carried out by
the same grcocup, The committee recommended, however, thst the purification program
be carried on at los Alamos instead, Its reasons‘ for this recommendation were
not anly that the lLos Alamcs Project would be rosponsible' for the czorrect
functioning o.t"t.he‘ ultimate weapon, but also that & considerable amount of
repurification wor. would in any case be a consequence of the experimental use
of material at this project.

1.88  Th» second major recousendation of the committer was in
agreemeny with the earlier statement of Cppenheimer, - that the work of crdnance

develophment &nd englineering should he underiaken as zoon as posaible,




The comittee stated its opinica that the time had arrived for close comnection
between nuclear and engineerin: research, W¥hile there remajined from the side
of nuclear specifications a wide range of possibie designs for tre final weapon,
the committee believed that further determination of design would have to depend
as well upon engineerirng specifications. The committee also pointed out that
engineering research was neeael in connection with the development «f safety,
arming, firing, an@ detonating devices, portage of the bomb by plane, and
determination of the bomb trajectory.

1.89 Both the above recommendations entailed a major expansion of
project personnel and facilities, For the purification program, the estimateu
increase of chemists and techniclians was thi}ty, and a corresponding increase
of laboratory facilities. ior ordnance and engineering work, the comuittee
estimated that this would require a two-fold increase of project personnel, with
an extensive increase of offices, drafting rooms, shops, and test areas for
ballistic and explosives work.

C. ADMINISTRATIVE RICOMMENDATICNS AND GENERAL CCNCIUSICNS

1,90 The comnittee's recomnendations oﬁ matters of organization and
administration fall under the headings of personnel, procurement, security and
morale, Under the first the commitiece gave strong commendation to Cppenheimer
as Director, ‘he creation of three administratlive positions was reccarnended, as
soon as competent persons could be found to fili them. T[he first was a airector
of ordnance and engilneering, to tox= charge of .he recommendea program. The
second wag an asscclate cirector, a man in charge of some major phase of the
gefentific work and able to assist the director and take charge in his absence,
The third wes an administrative oificer, to take charge of non-technical
administrative mat.ers; in particular, tc maintain cordial and effective relations
with @he military adninistrection, On the general personnel situacicon the
committee repcried favorably, boﬁ; ag tou the competence ana tre work assignuents

of scientific parsonnel,
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1.91 Te comuittee was dissatisfied with the crganization and
functioning of tr.e rrocuremerit system. The nrocurement orficer, Mitchell,
they found te be well qualified for the pesition by technical training and
experience, Their principal criticism was directed toward the operaticn of tre
University of Calif«rnia Purchasing Cffice in Los Angeles, which in their
opinicn had been responsitle for sericus and avoidable delays., The comrittee
recomicerniied establishment of a second purchasing office in New York under
ceperute contract,

1.92 The security policy established by the Director under the
authbority grented him met witr the committee!s approval.

1.93 The final administrative recomrmendation of the cammittee, one
which in itse nature could not be entirely specific, concerned morale and the
maintenance of the "special kird of atmosphere that is conducive to effectivef
scientific work". The committee recognized that this was made difficulit by th%
isclaticn and military character of the post, and it was therefore in tle ;
achievement of better relations between the militzry and technical organizatio%g
that the comuittee saw hope for the maintenance of morale,

SUMMARY

1.94 The period of tihe April Conferences and of the reviewing
conmittee's examination of prcgram and organization provides a natural
introductica to the problems of the new project, ZIZnough has been said to
irdicale trabt the greatest problems were connected with the need to develcp a
new type cf engineering researcrn, translating the schematic concepticn of an
atomic bomb into an effective military weapon. Both objectively and subjectively,
these problems were rendered more difficult by the newness and isclaticn of the

labecratory, anu by the duality of military and technical organizactions.




Chapter II

TEE 3nITISH VIS3ICN

———

2.1 In December 1943 the first represertatives of the British
atomic bort project came tc Los Alamos. Their arrival marked the climax of a
long series of negotiations between the British, Canadion .nd American
Goverrnwnts seeking to integrate the scientific work being done in all three
countries on atomic bomb research (1.2). These first representatives were
‘0. R, Frisch and E. W, Titterton.

2,2 Although Britain's T. A. Iroject (The Directorate of Tube
Alloys) had had a very high priority in 1942, so many of her ﬁhysicists and so
much of her industrial capacity were engaged in other urgent war work that it
was impossible to undertake as large a program as the United States had launched,
The British orgarization decided to limit itself to particular phases of the
problem, and established research teams in various university and industris:l
laboratories,

2.3 In the summer of 1942, sufficient progress toward collaboration
had been made so that the British reports on thre theory of fissjon and tle
fission bomb were accessible to Oppenheimer's group ir Berkeley, as well as
reports of experimental measurements of nuclear constants, At that time thre
British anslysis of the bambh mechanism wias somewhat more advanced than in the
I'nited 5tates, 3o that access to these reports was of substantial vilue. 1In
Noverber 1942 a memorandum (Appendix 7 , No.5 ) was writter by Uppenheimer to
e e felerls describing the treorctical work that had been dene at Jerkeley ond
discussing certain points of difference between British and Americuan thecretical
wory, The incompleteness of collaboration at this time 1s indicated by tre fact

that in the memorandum referred to there could be no mention of the devterium bonb,




2.4 In the fall of 1943 tresidert Rooscvelt and Frime Yinister
Churchill had discussed the possibilities for closer collabeoriation beétween the two
countries in hastening the production of Atomic Bombs. As a result of their
discussions a Combined Policy Cormittee was set up in Washington., One of this
conmitteefs decisions was to move avlarge nunber of.British scientists to work in
jmerican laboratories, Evidenée of tre genulneness of cooperation ttat resulted
from this sacrifice on Britain's part is the fact that British scientists were
given assignrents in all parts of the American Froject, especially at Los Alamos,
the most highly classified section of all. {(Appendix 7, No. 6 ) .

2.5 At this time Niels Bohr, the eminent Danish plysicist, escaped from
“enn;.rk to England, where he was appointed adviser on scientific matters to the
Oritish Govecrnment. His scientific advice was made available to the United States
2s well, Bohr and his son iage c.me to Los Alamos in December 1943, a short time
ifter Frisch and Titterton. To ensure his personal safety and as a security
precaution, Bohr was known as Nicholas Baker and his son as James Baker, Great
care was taken to prevent any reference to their real names, even in classified
documents, The 3ohrs did not become resident members cf the lLos Alamos lLaboratory,

\

hut made several extended visits as consultants.

\

2.5‘ When Bohr came to the laboratory he found there a large number
e

of his former students, and his coming had a very healthy influence on reseaftch,
Feo cazme at the right moment, The exigencies of‘ﬁfoduction, the innumerable
small problems which confronted the physicists had led them away from some of
the fundamental problems of the basb. The study of the fission process itself,
for example, had oeen neglected, and this obstructed rellable predictions of
important phenomena, such as the energy-dependence of the branching ratlc
bhetween fissiZn and neutron capture (6.44), Here Bohr's interest gave rise to
new theorctical and experimental activitles which cleared up many questicns that

were 1oft unanswered veiore. Sume of the most important experiments on the

velocity selector were rade at his instisntion (6,38). 1'is influence was felt
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(15.45), in the design of the impleosion bomb, iwrd in the predictions about the
sne le e exylosion (5.47). To him also was due the stimulus forﬁiifious theoretical
‘ns-stigation of the "ball of fire" phenomena (11.28), -

2,10 Tecknical contributions of the resident staff of the British
“ission are mentioned in appropriate parts of the text on the same basis as the
work of their American colleaguss.

2.11 Sir James Chadwick of the Cavendish laboratory, scientific
adviser to the British members of the Combined Folicy Committee in Washington,
ciune to Los Alamos early in 199& to.head the British Mission, It was not
certain at first whether the British group would work under Chadwick on the problems
cf his choosing, or whether they would be assigned to existing groups in the
laboratory. The latter arrangement was adopted, and eventually 3ritish scientists
worked in nearly all of the laboratory Divisicns. 3Seven were experimental
nuclear physicists, two were electronics experts, five were tleoretical physicists,
and five were experts in the properties and effects of explosives.

2,12 Tord Cherwell, Churchill's persomal adviser on scientific matters,
visited Los Alamos in Gctober 1944.

2.13 Chadwick stayed in Los Alamos only a few months . His successor

as head of the Mission was Feierls,

-

2.1, Apart from the consultants already mentioned, the British Mission

staff consisted of the following: E. Bretscher, B, Davison, A. F. French,

A el

C. R, Frisch, K. Fuchs, J, Hughes, D. J. Littler, C, Mark®*, ¥, G. Marley,

# Although several members of the lission came to Los ilamos via the
Canadian and United Kinzdom laboratory in Montreal, all were attached to
the British staff except C. Mark, who remalned in the employ of the
Canadian fovernment,

D. G. Marshall, ¥, B, loon, #. F, Loon (secretary;, K. ¥, T'eierls, W, J. Penney,

Z, Placzek, ¥. J. Poole, J, Hotblat, }, Sheard, T, H. H. Skyrme, £, W. Titterton,

Je Le Tuck,
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Chapter 100

THE PERIOD AFRIL 1943 ~ AUGUST 1944, GENERAL REVIEW

ueneral Administrative Matters

3.1 Tre first period of the Los Alamos Laboraﬁory's existence
pres:nted th: problems common to organizational beginning: the definition of
program, the division of responsibilities, and liaison, Of these the first has
been discussed in the first chapter., The division of responsibilities follows
that of the program: Experimental Physics, Theoretical thysics, Chemistry and
Metallurgy, Ordnance. Each of these was organized as an administrative division,
consisting of a nuaber of operating units or groups. Group Leaders were made
responsible to their respective Division Leaders, and Divisicn Leaders to the
Director, Ih a position of responsibility parallel to tha:t of the Director, was
established a Governing Board., This consisted of thlie Dircetor, Division Leaders,
gener:l administrative officers, and individuals in important technical lisison
position, |

3.2 The minutes of the Governing Board meetings (Appendix 7, No.7 )
are perhaps the most convincing record ﬂhat the building of the laboratory was more
than the planninz and implementing of its technical work. Especially at first
these meetings were the only regular occasions for viewing irn a general political
way the many questions that appeared. :is a center for planning and policy—m Win~,
the Board considerei a wide variety of topics.

2.3 On the techinical side the Bourd provided a mens for relating the
work of the different divicions, and for relating the progceua of the Iahoratory
to other Uanhattan Distrist a2ctivities. It neard reporis of the latest nuclear
caleulations and measurcn:nis, and on the brsis of these set nasic specificuation:

R R N

for Orvdnances and Chemistry. As exreriment:l and desizn dat. became avzilatle

Lo

from Ordnance, thre Board got fabricntion requirements for the met2llurgiste to
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3.4 The progress of procuremant and production was freqﬁently
reviewed, particularly of aptive materials and separated isotopes needed in the
programn, The Board supervised the 1iaison with other Project laboratories on
these :nd related matters.

3.5 For the first eight months perhaps two-thirds of tte Governing
Board's time was devoted to lay matters, Frequent:topics were housing,
construction and construction priorities, transportation, security restrictions,
personnel procurement, morale, salary scales, and promotion policy. In most
of these discussions, the Governing Board again provided a link, lhere between
technical progrum and general administration.

3.6 The adversities of the first months are illustrated by a few
very minor items chosed at random. In the first meeting of March 30, 1943, it
was r.entioned with some triumph that a calculating machine had finally been
obtained, on loan from the Berkeley laboratory. The scarcity of transportation
is illustrated by the fact that a reguest for assignment of one pick-up truck
was brought, for decision, as high as the Governing Board. In May, the housing
shortagze was so serious that the Board took upon itself the nassignment of the six
remaining apartments,

3,7 The membership of the Governing Board was: Bacher, Bethe,
Kennedy,'Fughes (3.20), Mitchell, Parsons (7.3), and Oppenheimer, Later
adiitions were McMillan, Kistiakowsky (7.68), and Bainbridge (7.4).

3,2 A short time after the beginning of the laboratory, A Cooriinating
Council was established, whose membership was at the Group Leader level or above,
In contrast to the Governing Board, the Coordinating Council was not a policy-
meking body, although at times policy problems were deleguted to it; for example,
the Coordinating Council was asked t; establish criteris for deciding which
members of the luboratory should be classed as staff members with unrestricted
access to classified information. Its meetings werc generally informative

rather than deliberative, consisting of reports of 2n adainistrative and
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technical character, 3Since its members were the heads of operating groups

and were collectively in contact with all members of the Laboratory, it served
al30 as a vehicle of general opinion concerning technical, administrative, and
- on occasion - community affairs,

3.9 Divisions and groups, in turn, held their own regular meelings
and seminars, These, together with informal discussions and regularly puSlished
reports, were the main vehicles of technical information in the laboratory,

3,10 There was, finally, a weekly Colloquium which all staff members
were privileged to attend, Staff members, as distinguished from other latoratory
emplcyees, were defined as those with scientific.degrees or e quivalent training
in the fileld of their work, and therefore presumed capable of giving or receiving
berefit in general discussions of the technical program,The Colloquium was less
a means of providing information than an institution which contributed to the
viability of the laboratory, to maintaining the sense of comon effort and
regponsibility,

3,1 Among all these channels of commnication the Colloquium raised
the most serious question of policy, From a narrowly technical point of view it
was the least easy to justif&; on the side of military security it appeared to
present the greatest hazard, Regular attendance would give any staff member a
generally comclete and accurate picture of the problems and progress of the
Laboratory, Just this, however, was its purpose, Any>essentia1 withholding of
gcientific information from the Collogquium would have defeated this purpose.,and
Acgaid have reprssented a sompromise of basic policy, In practice, the relatively
scientific and academic tone of Colloquium discussicns made it possible to avold
mention of many matiers of relatively small seientific, and relatively great
tartical, value; where thls was not possible the tactical value of infermation
Was scmetimes lessened by omission of quantitative details, Despite these

qua.ificaticns it remains true that the policy adopted concerning communicaticn
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. represented a considerable depirture fram tie customs normally surrounding the

protection of military secrets,

3,12 The last orzanizational problem, establish==“%f liaison,
presented scomewhat unusual difficulties, reflecting tte camplexity of Manh:zttan
District organization, s the reviewilg committee had pointed out (1.84), it was
important that some machinery be established for the interchange of pertinent
information between this and other branches of the Froject. The isolation of
Los «lamos even from other branches of the Project was a basic policy of tie
Yanhottun District, Apparently it was difficult to separate the virtues of this
isolation from its vices: tlLe needed liaisons were achieved to any extent only
after the most earnest representations.

3,13 The rrocedure established in June 1943 for liaison with the
¥etallurgical laboratory at Chicago is fairly typical., Permission was given
for the exchange of inforration by correspondence between specified representatives
of the two projects or hy visits of the Los Alamos representatives to Chicago.
Information was restricted to chemical, metallurgical, and certzin nuclear
propertics of fissionable and other materials, It was permissible for the

representatives to discuss schedules of need for and availability of experimental
235

amounts of U and Fu239. No information could be exchanged on the design or
operation of production piles, the design qf weapons, or to permit comparison
of schedules of need for and availability of production amounts of active
materials, Three members of the Los Alamos laboratory were to be kept informed
of ttre time-estimates for production of lorge a@ounts of these materials, In
addition to the above, it wes agreed that special permission would be granted by
trhe office of General Groves for visits to Chicago by other members of this
laboratcry to discuss specific matters,

3,1 As the program developed, a number of topics were of great

irterest to tte workers =t los Alanos, Information was needed on the resulis of
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chemical and metallurgical research at tﬁe Mstallurgical laboratory and at the
University of California and Iowa State College, This work was c;ncerned with
the chemistry and metallurgy of uranium and plutonium and meghods forhtha
analysis of impurities in these substances. Information was needed on results
of nuclear research at the Argonne laboratories at Chicago, It was important
to know when materials would become availablo‘from the production playts at
Oak Ridge (Site X), the form in which the material would be received, and the
processing which it would have undergone, It was also essential to know the
analytical procedures to be used by the production plants in determining the
impurities and active content of this material.

3.15 The need for careful information on time schedules of production
was the most urgent and difficult part of this problem, The estimates received
during the first summer of the laboratory were vague, incomplete and contradictory,
8o that it was difficult to meke sensible schednizs of bomb research and develop-
ment. The Governing Board in fact said that with the existing state of information
scheduling was impossible, and that unnecessary delays would certainly result
from this kind of blind operation, It was strongly urged by the Board that lLos
Alamos maintain a full-time representative at Oak Ridge. An agreement was finally
reached in November 1943, by which Oppenheimer was permiﬁted to visit the production
plants at Oak Ridge. When material began to arrive at Los Alamos in the spring
of 1944, the situation improved somewhat of itself,

3,16 The need for getting informatiom required by ihe Ordnance and
Engineering Division presented special difficuliies. Most of this information
had to be sought in agencies outside the Manhattan District, Xnowledge of the
purpeose and even the existence of Los Alamos had to be concealed from them.

Many devices were used:s blind addresses, a Denver telephorne number, NDRC

identification cards, The office of Dr. Tolman, Vice-Chairman of NDRC, was
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instrumentil in obtaining reports for this laboratory on such sublects s gun-
design, armor pl:ting, explosives, detonators, bomb damize, etec, The liaison
with .\rmy and Navy Ordnance, and with the srmy Air Force, will be discussed
later (7.30ff and Chapter XIX).

3.17 Among the more troublesome and less obvious liaison needs were those
re.uired with the University of California and within Los slumos itself, Although
the work was to be carried out under a more or less standard type of Wzr Department
contract, the University of California was, in matters of policy, virtually
unrepresented at the site., 3Security regulations and priactices were such, moreover,
that its officers were excluded from discussions of technical and administrative
policy, and aere :1llowed to concern themselves almost exclusively with s rather
narrow ranze of lezal and contractual affairs, At the Los ilamos site there were
two administrative offices, that of the military and that of the Iaboratory. EZven
thouzh the division of labor was defined in a general wiy, most of the difficulties
of dual organization had to be lived through before effective cooperstion was
éstablishéd. Because of security policy, the officers charged with administering
the community and_post were for the most part in ignorance of the Isbor:tory's
woric, Thus, althouzh the Manhattan District was the basic organization in the DSM
troject, its local military representatives were excluded from the sphere of
laporatory policy. Added to these difficulties, and complicated by.them, were the
troubles of life in un isolated and unpractised community.

3,18 Under such circumsganCGs a very great administrative burden Fell
upon the shoulders 2f the Director., ‘hereis his primary responsibility was the
success of the seicntific proiram, it was ewlly his concern that this success
not ve jeopardized by extraneous difficultles. The administrative recommend.tions
of the Reviawing vormittee had been aimed principeilly at improving this situztion,
Apart from the specific difficulties of the procurement office, the committeets

waln concern had been the need to improve relitions between the laboratory and the
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Post Administration,'gnd to relieve the Director of as many non-technical
administrative responsibilities as possible, At the beginning, the job of
operating the project was taken over by a temporary organization of scientific
staff members and technicians, The important thing was to.nvoid delay in research
work. In the way stood a host of small problems: transportation, warehousing,
procurement; planning of laboratory construc¢tion, and housing. The enthusiasm
with which these Jjobs were undertiken was ndtable, as was the esprit that
developed in the process. There was in it, nevertheless, an element of
antagonism between the laboratory and the military q@danization0 However
Justified or unjustified this antagonism may in particulir cases have been on
either side, it set a general problem for the future, For those who have lived
through the course of the Froject, what sﬁfnds out is not this initial element of
conflict, which only reflected the diversity of Amerlcan life, but the fact that
through cammon purpose and by the measure of actual accomplistment, this conflict
was reduced to secondary importance,

3;19. The members of the staff were considerably heartened by a
letter which Oppenheimer read at a colloquium eérly in July. The letter dated
June 29, 1943 was from President Roosevelt and said, in part: "I wish you would
express to the scientists assembled with you my deep qppreciution of their
willingness to undertake the tasks which lie before Lhem'in gpite of the dangers
and the personal sacrifices, I am sure we can count on their continued wholehearted
and unselfish labors. Whatever the enemy may be planning, American science will
be equal to the challenge. «ith this thought in mind, I send this note of
confidence and appreciation.” {(Appendix 7, No. 8 )

3.20 Apart from the business and procurement offices, the administrative
organizaticn of the laboratory had only two officers other thran the Cirector,
These were E, U, Condon of 'iestinghouse Rcsearch laboratories, and W, P, lennes

of the University of Califorrnia, OCf these, neither had fully determired to
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remain with the Froject, and beth did in fact leave, Condon in Miy, and Dennes in
July of 1943, The reviewing comrittee had recomuended the appointment of un associate
director, and of aniadministrative officer to coordinate non~technical administrative
functions and to act as liaison with the Post Administration. It was possible to
fill neither position at the time. Certain urgent requirements were met, however

by the appointment of new administrative officers. David Hawkins of the University
of Culifornia came in May 1943 to take the position of liaison with the Fost
Administr«tion. A, l. hughes, Chairman of the:Department of thysics, Washington
University, 3t. iouis, lissouri, was rade rersonnel Director in June. B, E. Brazier,
formerly of the 7. H. Buell Company, Denver, came to the site in May to take cliarge
of construction and maintenance. In January 1944, Javid Dow of the legal firm of
Cadwalader, Nickersham and Taft, New York, was appointed Assistant to the

Diregtor, in charge of non-techtnical administrative matters.

3.21 By July 1944, the Administruztion of the laboratory was organized

into the following groups:

A=l Cffice of Director De Dow

A=2 Personnel Office C. D. Shane (aAssistant Director)
A=3 Business Cffice | J. A, D, iuney

A=d Procuremént Uffice D. F. Mitchell (Assistant Director)

A-5 Library, Document Room, Editor C, Serber, D. Inglis

A~6 Fealth Group Dr. l. H. Hempelmann
Yaintenznce J. H., #illiams
tatent Uffice fajor R, C, Smith

\

Persomnel Administration:

3.22 The administration of the laberatory was faced at tie beginning

with a conflict of form and content. Because of the newness of lirge-scale
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organized research there deces not exist for it a class of professional
scientific adininistrators, In tie nain a choice hid to be made between a large
administrative organization stafled with persons unacquainted with the peculiarities
of scientific research, and a system bv which the major shzre of administrative
respongibility fell to the scilentists themselves. Hers again as with the
engineering progrum it was partly a matter of expediency and partly of policy that
the center of gravity remained in the scientific staff. The policy adopted meant,
especially at the beginning, a gain of unity in the laboratory. It entailed,
uncieniably, a loss of administrative efficiency.

3.23 The Personnel office, in particular, illustrates these remarks,
The Director, Hughes, was a physicist with administrative experience as Chairman
of the Department of Thysics, .ashington University. The organizition of the
Laboratery was such that the Fersorwel office wus almost entirely dependent upon
tte representations of Divisions and Group Leaders,

3.24 Apart from its connection with the Divisions and Groups of the
laboratory in nmatters of employment znd salary, the Personnel Office had chrarge
of a Santa Fe office of the Iabdrat.ory (for receiving and employment), and of the
Fousing Office at the site.. Under its jurisdiction fell personrel security, draft
deferment, placement of military personnel assigned to the lLaboratory, and certain
miscellanecus matters, Although the scope c¢f the present history -does not include
the affairs of the Los Alamos Community, the laboratory bacame administratively
involved in a4 numter of these - particulorly when, through their effect on the morale
of the laboratory staff, they had a bearinc upon the success of tne work. Although
these matters were not all under the directicn of the Personnel Cffice, they
belong by their content to the present section,

HOUSING AND OTHER COMUNITY AFFAIRS,

2,25 One of the most urgent community problems at the beginning was




I111-10

thie construction and organization cf 2 schecl for the children of Los Alamos
residents, There had been at the old Los alames Tuinchk School 2 small public
elementary schecol for the children of -its employees, In view of the lLaboratory's
smull original size it way believed thit the old building would be adequate for
the Project's elementary school, and thrat a high school could be established,
making use of another of tre original los .lames bulldings. This plan soon
proved unfeasible, and a JSchool committee was appointed by the Director and the
Commanding Cfficer, Col..J. M. Harmon, succeeced shortly thereafter by Lt. Col.
vWhitney Ashbridge. The committee made plans for a school builidirg, and supervised
the planning of curriculum and employment of teachers. The committee employed
We W, Cook of the University of Minnesota as consultant, A building to house
the elementary and high schools was designed by Cock and Brazier. <onstruction
was begun late in the summer of 1943, and by virtue cf a high construction
priority was ccmpleted in time for the opening of a fall school term., The
committee was continued as a schdol board through the Project's history.

3.26 The elementary and high schocls were operated as free public
schools, szlaries and procurement exrenses being borne by the Government through
the contractor. A nursery school, for which a building had been provided in the
original plan of construction, was operated on a partially self-supportinz basis.
This school made possible the part-time, or more rarely full-time, employment of

* women with young children., In this case the financial deficit was alsc carried
by the Government,

3.27 Anotrer mztter in which the laberatory administration was
iﬁterested wag tlat of community representation in the civil affairs of los
Qlames. In June 1943, o "Community Council" wns established and its members
=lected by popular vote., This superseded An eariier appointed committee, It
wis Intended to be purely advisory in its function, In its first form it was

a body elected only by the members of the laberatery und thelr wives, and did
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rot repr€3uht the entire conmunity, Tt wis adviscry, not toc the Commanding Officer,
but to the laboratory administr-ticn., In August 1943 4 more representative

council was approved by the new Commanding Officer, Lt., Col, Whitrey Ashbridge, and
the Laboratory Director., This council met with represent.tives of the Iaboratory
and the Commanding Officer, The Council wns regarded by some as a thorn in the

side of the community administraticn, At times it wus, The council sought, however,
te guide its delinerations and recommendutionsg by the single standard of the success
of the Iroject., Sometimes its recommendations could not be carried out because of
limitations of manpowér and materirl. Sometimes the limitations derived from the
customs of army administration, On the other hand muny recommendations were
acceptéd. Under the guidance of the council a system of small community play

areas ::gi built for the children of the Fost, Traffic laws were written with the
advice of the council, which also acted as a traffic court under a voluntary fine
system. Other topics frequently considered were: the operation of post exchange,
messes, comnissary, milk supply, maid service, public transportation, hospital,

3.2% A major community problem, which dogged and in many ways hampered
the Luboratory from the beginning, wis housing. Los .ilamos was originally
conceivaed 'as a small comsunity of reseurch scientists, more or less stationary
in character, while in fact it developed into a large and complex industrial
laboratory. Much of this developrment could not be foreseen, coming as it did from
self-development of the research frogram. Tre housing problem wus such ;s to put
a consiini dfag upor the efforts of the Liboratory to get and keep an adegquate staff,

2,29 Construction at Ises Alamos was not easy. Growth of populition
strained power und water supplies. Construction was expensive of critical manpower
and mater 3als; the presence of a large group of construction workers put a further
strain on community facilities, These difficulties, moreover, plus 2 constantly
shortening period of amortization, necessituted corrwesponding cheapening of
constructior, To the shortaée of rousing tiher-fore, wis atied a troublesome

ine uality. ~ , e T o2 | \
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3.30 The drag upon laboratory expansion caused by the difficulties of
maintaining an ade unate rate of housirnz construction is illustrated by the fact
that it was twice necessary, and a third time almost necessary, to make use of
outside housing facilities., It has been mentloned that at the very beginning of
the Troject members of the laboratory had to be housed temﬁorarily in nearby
"guest ranches'". By the beginning of sumrer, 1943, the origin4al housing
accomnodations were filled, and new housing was not yet provided., For the period
of June 19 - Cctober 17, therefore, the froject acquired from the Park Service,
and operated Frijoles Lodge at the Frijocles Canyon headquarters of the Bandelier
National lonument, fourteen miles from los Alamos. ifter its acquisition for the
purpose by the Albuguerque District Engineers, Frijoles was operated under the
jurisdiction of the Personnel Cffice. For this purpose the Labcratory obtained
the services of S, A, Butler, Assistant Manager of la Fonda, Santa Fe, who
Jater became Assistant I'ersonnel Director. Frijoles Lodge was used again from
July 17 to August 5, 1944 when the Project faced znother critical housing shortage,

3.31 Another facility in which the laboratory had an adminis£rative
interest was the community hospital, This hospital was operated for the benefit of
military and civilian personnel at Los Alamos, under the jurisdiction of the Chief
of the Medical 3ection of the Manhattan District. The existence and excellent
record of this hospital was an important contribution te Froject morale, Aﬁother
important function of the hospital was its cooperation with the health and safety
program of the Laboratory, whose work 1s discussed in detail in a later section
(3.87££).

SECURITY ADMINISTRATICN

, .
3,22 It would be difficult to exaggerate the security precautions

that were taken at thne deginning of the Yroject, particularly in connection with
versommel, During the early period, moreover; the administration of security

policy was a matter of imporiance nct orly in s.izguarding infornaticn, but zlso
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bec:use of the effects of restriction on morale, and thebpossibility that serious
breaches of security might lead to the imposition of even more étringeng external
control.

3.33 Ber €learance of personnel for work on the pfoject was arranged
through the Intellicence Cfficer stationed at the site, This procedure was slow
and cumbersome, especially in the first months. In 3eptember 1943, a plan was
approvad to éupplement clearance where necessary by an interlocking system of
vouching for the loyalty and good faith of the members of the laboratory.

3.34 The administration of security matters pertainine to laboratory
rersonnel :nd their families was delezated to Hawkins as Contractor's security
agent, with the assistance of a security committee composed of himself, Manley,
and Kennedy, mecting witl tle Intelligence Officer.

3.35 iecurring topics of discussion in tre security comittee were
the pass and badge system, the moaitoring of the laboratory for classified
material left unattended, the means of preventing claséified discussions in the
presence of outsiders, the publication and revision of security regulations.

3.36 The most irksome restrictions placed on the lLaboratory staff
were those affecting personal frcedom. Travel outside a limited loéal area, and
any contsct with acquaintances outside the trolect wis forbidden except on
labcratory business or in cases of personal emergency. In the main these
restrictions were accepted as concessions to the general policy of isolation.

4 small group thought they were not strict enouzh, and no one was satisfied wi?h
the working definitions of "personal emergency". The removal of these restrictions
in the fall of 1944 was a cause of veneral relief after a year and a half of
extreme restrictior. Anctiher feiture of ihe security policr of Los ilamos was
censorship of mail, This =us unusu.l in itself, and arusing in tre circumstance
from w'ich it began; namely, the suspicicn of unannounced censorship, et long

1fter the Taborstory bez o this sa.picilon spread as 2 runor, 4 certain amount
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of evidence that letters had been opened was presented, vurying considerably

in suality. Once started, sueh a rumor would no doubt huve spread in sny case,
Thie Director, who wss in no position to gpar&ntee that such censorship was not
occurring, made strbng representations to the office of General Groves, 4An
investigation was instituted by General Groves, which brought a negative result.
Under the circumstances, however, it was urged by many members of the Laboratory
that official censorship be instituted and this was done in December 1943, Once
begun, censcrship did serve as a deterrent to the inadvertent spreading of
information about the Project, of a sort which might contribute to consistent
rumors and continuing puhlic interest in its activities. Censorship was carried
on by a standard military censorship office located in Santa Fe, under the direction
and with the advice of the Intelligence Officer, Captain P. de 5ilva,

SALARY PCLICY AND ADMINISTRATION

227 The most pressing problem of personnel administration in the
early months of the laboratory was that of salaries., Salaries for scientifi
employees were determined by either of two standards, One standard was the OSRD
scale, based upon scientific degrees held and number of years since their conferment.
The other was th; "'no loss no gain" principle, with provision that individuals
from academic poéitions, whose salaries are normally based on a ten-month year, be
paid at twelve-tenths their pre#ious rate. Cne source of difficulty was that men
from industry had received a higher rate of pay than those from academic positions,
Anotrer wis that techniclans, men without academic degrees but often with cansiderable
tectnical sixill; had to be employed at the prevailing fates in this labor market,
Although techniecinns ranked below the younger professional scientists, they often
received risrer salaries, A final difficulty was that a general commitment had been
made to = policy}of length of service and merit increases, but that no administra-
tive mechanism existed to implement it.

3.38 The first*%m jor responsibiiity of Hughes, upon his arrival in

June 19432, wis to prerare a set of recommendations on salary policy, based upon a

SECREt



SECRES o

ITI-15

survey of this .u.i other comparible laberatcries, This sﬁatemert of peolicy
propoezed within the regulations of the National !Jar Labor 3oard a salary scale
fer tie v rious classes of laboratory emplorees, and a plan for wage and salary
increases, Acccrding to this plan the younger scientists would be employed at a
rote deternined by the O3RD scale previously followed, and their rate of salary
increase determined accordinely. No provision was made for increase of salaries
above $400 per month, which were virtually frozen.

3.29 The proposed salary scale and schedule of increases was
presented for approval to the Manhattan Distriet and the University of California
in June, Approval was however postponed., A further effort to cbtain approval was
made in Cctober and again in December. At this time it was learned that certair
formal changes had to be made because of changes in national policy. Af£er
aprropriate modifications had been made, aprroval was further postponed until
January, when a conference was held on the subject at los ilamos, Approval was
finally granted February 2, 1944, after a year of operaticr, During this period
no system of promotion was possible, although the propcsed policy was followed in
deternining the salaries of individuals newly hired,

3.40 The chief difficulty in matters of salary increase and promotion
concerned the younger scientific zroup who had been hired under the OSRD scale.
This sczle, being based on length of time since conferment of academic degrees,
made provision for an annual s:lary increase, which however would not be approved
by the Contracting Officer, Lt, Col. 3., L, 3Stewart, in the absence of an approved
laboratory salary pelicy. Inequities, as meusured by the degree of responsibility
and usefulness of varicus indivi.iluals, were numcrous both within this OSRD group
and vetween it and those who hid been employed on 4 "nc less no gain' basis,

3.41 Final agreement about salary peliecy wus not reached until the
erd of the war, but improvemert resulted from a recrganization in July 1944

(3,36€F) at which time a new workinz agreement was reached,
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DRAFT DEFERMENT

3.42 The laboratory policy of draft deferment reflected its general
personnel and security policies. DBecause of the absolute scarcity-ef trained
scientists and technicians in the United States during the war years, every
effort had to be made to prevent induction of men in these categories whose
| services were essential and satisfactory. It was desirable from the standpoint
of security that the turnover of such personnel be kept at an absolute minimum,
On the other hand thre requirements of secrecy made it impossible to give
3elective Service any real information concerning the nature and importance of
the laboratory's program, or of the work of an individual, The average age of
scientific and techtnical employees, moreover, was under thirty, which placed the
great majority in the draft-vulnerable category. (3ee graph 1 in appendix).

3.43 3Zecause of the very importance of the Project, paradoxically,
deferment of laboratory employees was a m:tter of some complexity. Dennes care
to the laboratory empowered to act in deferment matters as Representative of the
University War Council, The position was later assume® by Hawkins, By the time
cf his departure Dennes had rescued relations with Selective Service fram the
confusion unavoidable in the first days of laboratory organization.

3,44 The most essential Select}ve Service liaisons were with the
New Mexico State Director of Selective Service and the Selective Service Agencies
of tie ilanhattan District, From the former the Laborato?y enjoyed the utmost
ccoperation in all matters pertzininy to Selective Service rules and policies, and
their interpretation., From the Selective Jervice (Office of the Manhattan District
and from the Washington Liaison Office the labocratory received the greatest
consideration in difficult individual cases,

3.45 lMest developments in draft deferment procedure were only
technical and did not reflect a change of pblicy. As the war rro.ressed and tte

necds of the Army and lavy increased, defernent requirerents becaie more stringent,

E;]EE!EEiiEiEE:iFl oRd.
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The laboratery therefore depended increasinzly upen official certification of its
necds by the ilanhattan District. In February 1944, the War Depsrtment adopted

a rolicy forbidding the defermert of men under 2- years of age in the employ of
tre Depurtaent or its contractors. Tlere wns in the laboratory a small but highly
trained ard essenrtial group under 22. Under tl.e circumstarces they could not be
deferred. :hen these men were inducted, #herefore, there was no choice but to
have trem reassigned to the laboratory as members of the 3pecial Fngineer
Detachment,

PERSONNEL PRCCULRIILNT

3.46 JSome mention has been mede in Chapter I of the difficulties in
staffing the orizinal Los Alamos Ilaboratory. Its subsequent growth, moreovér, wes
suchk that the working population doubled, on tlre average, about every nine months.
~lthough a declinin; proportion of new employeesvwere of scientific staff
classification, the absolute nunber increased montl by month until alrcst tle end
of the war., (Jee grajh 2 in aprendix), At the same time the difficulty of
findiny competent scientists increased, The difficulty was greatest in the
upper technician and junior scientist brackets. OSenior scientists were needed
ir sma2ll numﬁers, and were usvally well-known to members of the laboratory. They
were in many Eases, anxious to Join the laboratory, and releases from less
critical work, or in some‘cases from other lanhattan Frojects, could be obtained

treuzl the efforts of the Jashincston Liaison Cffice. Junior men were needed in
great, numbers, recruiting trips to universities, however, were impcssible because
of security regulations. In MNovember 1943, the assistaince of Dean Samuels T. Arnold

Fad

of Bruwn ‘niversity wes obteined in these natters. An arrangenent wag also made

with V', 1., Trytten of tie Mitionil Roster of Scientifie and Technical rersonnel by

L]

which he could spend a part of Lis time visiting universities and enploying young

sclen ific personrel for thre Taberitory. Trytten was of zssistance te the ILaboratory

for « pericd of sever.l montis, .rncli remcined as liaison in astington in

peroanrel malters threwccben® Lo ceourse of Lie btrol
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UILITARY PERGONNEL

347 .+ swill number of officersz of the Army and Navy with scientifie
training were cbtzined at vurious times for work in the laboratory. The largest
group of militzry rersonnel in the laboratcry came, however, from the .Jomen's
Army Corps, and as enlisted men in the Special Engineer Detachment (3ZD)., The
latter detachment was originally established as a small detachment (about 30C for
2ll Manhattan Projects) in which men essential to the work of the Manhattan Distriet
could be placed in cases where deferments were no longer possiéle. at a time when
junior scientific personnel were extremely difficult to find, (November 1943) the
laboratory was informéd that a group of new graduates of the Army Specialized
Training Frogram would be available at the beginning of the year and could be
assigned to the laboratory in the SED,

3.48 Although it remained the basic policy of the laboratory that its
work should bé carried out on a civilian Basis, it had become clear that young
civilians, of the type most urgently needed, were increasingly difficult to find.
They were in fact being rapidly inducted into the Army, where in many cases, threir
agsiznment would be less appropriate to their training than if they were transferred
to the SED., The inconsistency and potential person;;l difficulties involved in
obtaining trese men were fully appreciated., In view, however, of the Selective
Service policy that resulted in the inducticn of many men from essential fields
already seriously undermanned, threre was no choice but to welcame into the
laboratory all techinically trained enlisted personnel for wham civilian counter-
parts could nct be found., Froam a tabulation made in May 1945, it was found that
29 per cent of all SkD personnel held college degrees, including several Doctors
and Yasters degrees, l!ost of the degrees were in the fiélds of Engineering,
Cheristry, Fhysics nd lathematics, (See grophs 2, 3 and 4 in appendiz).

3..9 In the cise of the VAU det~chment also, several competent
scientists were obtuained, as well as = larser nunber of tecnnical and office

workers, (Zec graph 4 in apjendix),




3¢50 The personnel policy regarding enlisted men and wonen was in
esvence identic:l with that for civilians, with obvious adjustments, ‘fter
arriv.l at the site and assignment toc the laboratory, all further matters of
placement, Jjob classification, trsnsfer.hnd proﬁotion within the Laboratory.were
under the jurisdiction of the laboratory Fersonnel Cffice,

351 The establishnuent 2nd rapid growth of the ZED at los Alamos
brought a numher of admlnistrative problems connected with the morale, accommodation

/

and working conditions of the group. The most serious problem arose from the

shortage of multiple unit housing, which made it impossible for the Post Administration

to provide quarters for married enlisted men. Further, Major P, de 3ilva objected
to the hiring (except as nurses);g;e wives of enlisted men, although they could have
been quartered in the dormitories for women workers on the project. Also security
regulations made iﬁ impossible for them to bring their wives to 3anta Fe or other
nearby communities. Security restrictions igainst travel and association with
persons away from the project worked trerefore a very much greater hardship 6n
enlist;d personnel than on civilians, whose wives and children lived at Los Alamos,
3.52 dnother problem was created by theAfact that military promotions,
which were the responsibility of the SED Commanding Officer, were also the only
material means available for recognition of responsibility and excellence in
technical work., The 3ED Table of Organization permitted promotion of one-third
of tre men to each of the grades T/3, T4, T/5, with the provisiontnggbout one-
tenth of those in T/3 could be promoted to the ranks of Technical and Master
Sergeant. Since the great majority of the men arrived with a rank nc greater than
T/5, there was, zt least in tre first period, ample opportunity for promotion, The
ground and rate of promotion rad, hovever, to be agreed upon between the 3ED

Cormanding Officer and the laboratory, arnd for several months no such poliey was

firmly established or consistently followed.
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3.53 A third difficulty arose from the conflict of military and
technical duties, Although the official hours of work in the laboratory were eight
hours a day for six days a week, it wis the practice of many groups in the
laberatory, particularly research groups, to work more irregular and usually much
longer hours, This practice created confliet with barracks duties and formations.

3,54 The presence of other detachments (engineer and military police)
required same consistency of treatment of the militzry personnel in accordance with
thg usual military organization., However, a nurber of steps were taken which
improved the position of the SED, although they did ﬁot entirely solve its pr&blems.
In June 1944, general supervision ofvthe military administration of SED matters was
given to Major P, de Silva. As Intelligence Officer his work brought him into elose
connection with the laboratory Administration. In August, the regulation forbidding
travel and outside soclal contact was relaxed for military personnel in the
laboratory so that they might visit their wives and families on furlough. 1In
August, also, Major T, O, Falmer was appointed Commanding Officer of the SED., A
large part of the credit in maintaining SED morale under difficult conditions must
be given to Major Falmer. A system of promotion recommendations by'groups'énd
divisions was soon worked out which was satisfactory to him and to the Laboratory
administration, The problem of conflicting duties was not and perhaps could hot
be solved adequately., The amount of overtime work done by many groups and
individuals required esgentially clvilian conditlons of 1life.

CONCLUSIC!!

3.55 The laboratory personnel department found itself confronted by
an unusuzlly broad range of difficulties, To the problems of a pcacetimevurban
laboratory were added those of a special military and civilian community, the
whole bheing complicited by a corresponding duallty of jurisdiction.

3.5 Tha zreatest single 4ifficulty was undoubtedly that of SQIAry‘
volicy, The 7o' 3 stated dfe by no reans self-explanatory, &As the vbter
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underlying reasons for these difficulties were somewhat as follows: The
laboratory did not enter the scene as 2 going concern, such as would have been
the case with a large contracting corporation or a university operating with its
own staff in its own plant. The University of California was, on the ccntrary,
remote fram the concrete problems of laboratory administration, Both the general
salary policy and its detailed administratiom, moreover, were under the supervision
and subject to the direct veto of the Contrasting Officer, Lt. Col, Stewart. He,
however, on whom the responsibility devolved, found it impossible, because of his
situation, to discharge it to the satisfaction of iho faboratory, He was stationed
in Los Angeles where his sérvices were urgently needed in connection with
procurement matters (3.,78): he had only general and~overa11 acquaintance with the
problems of the laboratory., Either of two conditions would have remedied the
situation: (1) That the Laboratory have ; strong well-organized personnel office,
capable of representing its need with sufficient consistency, detailed Justificatien,
and vigor to compensate for the Contracting Officer'!s remote position; or (2) That
the Contfacting Officer be stationed at Los Alamos, where he wvﬁld be in a pooiﬁinn
to understand the detailed needs of the laboratory (ef 3.17, 3.22). As matters
finally developed, it was the partial satisfaction of both conditions that tended
to solve the Labofatory's salary problenms.

3,57 In fact by June 1944 it was apparent that a considerable
administrative reorganization was necessary, Hughes' previous experience ard
Log Alamos function had been priharily in the building of a compe%ent sciantific‘
Iabaratory staff, The rapid expansion of the laboratory and its ramificatien in
many directions not covered by the term research created personnel prchlema of
a new and different order, After a year spent in building up the scientific staff
of Los Alamés and geeking to formulate and work out its personnel policies under
increasingly difficult cohditions, Ilughes returned to his previous position at
Washington University. FKis pogsition was taken by C. D, 3hane of the Radiation

lanor=tory, Berkeley. As his general assistant Shane brought Rov I, Clausen of the




University of California. Armand Kelley, formerly at the etallurgical Iahoratory
of the University of Chicago was brought as an expert in matters of salary and
saliary control. Hawkins, who had until this time been only loosely connected with
"the Tersonnel Office, was made responsible under 3hane for draft deferment and for
military personnel matters,

3.58 The most serious personnel problem at this time was still that of
salaries., After reviewing the situation in the laboratory in June, Shane had
accepted the position as Personnel Director with the understanding that 12 matters
of salary control he and his office woﬁld tave ; reasonable degree of autonomy, not
subject to veto by the Contracting Officer except in terms of Federal salary policy
and rezulations, \s was stated above an agreement with the Contraciing Officer to
this effect was reacted in July 1944.

Business Office

3.59 In February 1943, stortly before the administration of the
laboratory moved to Santa Fe, the University of California appointed J. A, D. Muncy
as 3Business lanager for the laboratory. His responsibiiities included all the
normal activities of a business office, but security restrictions put quirks into
its operations and added a number of unusual functions. !or security reasons it .
Lad already been decided to locate £he Furchasing Office in Los Angeles (1.12).

It was considered desirable to rave the Aeccounting Office physically connected with
the Turchasing Office. For this reason a general business office in Los iAngeles

for the most part took over opérations from the Business office at the point where
money wag disbursed, Complete records of all transactiéns were kept in that office,
and government and university audits were mude there. In practice, however, a smail
account maintained in the 3anta Fe bunit for emergency purchases, travel advances,
and for cas?iﬁg personal checks for Contractor's employees reached considerable
proportions; Tt was, in fact, t e zenond largest account in the bank, and since

it was in tuncy's noane, he frequentls received ¢irculars from chariteble organizations
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suggesting large contributions,

3,60 The "normal" functions of the Business Office were payroll
control, issuance of travel advances and preparation & travel expense bills{_
procurenent of materials on.the emergency purchases fund, maintenance of records
for workmen's compengation and for the california 3tate Employees! Retirement.
System to which employees of the University were obliged to eontribute after
six monthks of employment.

3.61 Scientific workers were not permitted to maintain aeccounts in
the local bank to avoid giving the bank a 1ist of Laboratory personnel., This rule
was maintained for all monthly salaried employees, The Business Office at the site
therefore made up the monthly payroll énd forwarded it to the Los Angeles office
wrere checks were written and mailed to the banks design#ﬁed by the employees,

.However, in 1943 the Contractor employed a large group of laborers and construction
workers who were paid on an hourly basis, and beginning in January 1945 the salaries
of machinists and otter shop workers were computed on an hourly basis. These
payrolls were made up, and checks written by the Business Office at Los ilamos,
fpproxirate momthly payroll figures of .50,000, $160,000 and $175;000 for the
months of June 1943, 1944 and 1945 respectively, indicate the tremendous growth
of the staff of the project. The payroll for hourly workers in June 1943 was
roughly 823,000, in June 1945 it was approximately 3130,000., The figure for 1944
is negligible, covering substitute school teachers and same part-time clerical
workers. (Jee graph 2 in aprendix).

3,62 1In keeping payroll records at the site there was considerable
difficulty with accurate records of attendance. The university procedure of
having 2 superviscor certify monthly that all emplcyees in his charge were present
with the exceptions noted wis not considered adequate by the Manhaittan District.

On the cther hand, eertificatiorns by the ;jroup leader as to atienduirce by days and

=l

helfadavs wis ccensifvrert conplete Ly Impractical oy the direction of the labor-tory




for a number of re=sons: personnel w:s too scattered, particulirly in those
groups deing field work: scientific workers frequently worked at night though not
on regular shifts, Ocientific workers often worked a good deal more than 48 hours
a week, and since the contrazct did not allow for overtire payments it was felt that
deductions for absences could not reascnably be made. The only prccedure used
until September 1945 for the &ciertific and administrative staff was a negative
report made monthly by each employee, without any grour leader certification.
Although this system was never considered satisfactcry, it is probably true that

a more rigorous control would have imposed an almost prohibitive administrative
burden, and would have had an unfortunate effect on the morale of scientific
workers who were actually ziving more tlian 46 hours a week to project work.

3.63 Reimbursement for travel on project business was handled in the
same manner as the payroll, Although advances were issued from the local account,
travel expense bills were forwarded to the Los Angeles office and checks mailed
fror trere to the bank of the payee. \

3.64 The emergency purchases fund was used for materials for which it
was not rractical to route the request through the lLos singeles Furchasing Office,
either beciuse of the urgency of the request or because of the character of the-
materials, The bulk of the material purchased on this fund in 1943 fell into the
former category, since it was mostly construction supplles needed immediately for
work being done by the Contractor. The amount of disbursements from this fund in
June 1943 wﬁs aprroxim:tely $23,000, and in June 1944 it had dropped to %,,000,

In the latter year the materials purchased were principally batteries, dry ice
and cylinders of gas, items not suitable for shipment from Los Angeles., In June
1945, during the preperations for the Trinity shot, some $38,000 were spent for
miscellanecus itens, ranging from radio tubes to cuinvas wat.r bags, plus an

increased vobuse of the normal batteries, gases, ete, imong the unusual purchase$
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mrde with this fund were 82 cows which apparently had suffered radicactive burns
during the Trinity test. '

3.65 One of the first of the somewhat extraordinary duties of the
Business Office was handling the financial end o} the temrorary housing mentioned
in Chapter 1. The cost of opening and operating the ranches used made the
expenses to employees consider;blr greater than they would have been at the site.
It was felt that the.project should assume this extra cost since housing was not
ready at the site as it had been promised, The Contractor therefore operated the
ranches and billed each individual or head of family for the amount of his living
experises at the site (rent ﬁlus $25 per month per person for food)., In all, five
ranches were operated from the end of March to the end of May, 1943 at a cost of
some $7,000, Claims for damage io the temporary housing occupied by Contractorta
personnel were also settled by the Business Office, with the assistance of the
Contracting Officer.

3,66 Other unusual functions of the Business Office stermed for the
most part from the attempt to prevent a list of personnel accumulating outside
the project, Thus personnel were requested not to cash personal checks in 3anta Fe,
and check cashing facilities were provided at Los Alamos. By 1945 the daily
averase of checks cashed was between 33,000 and 54,000, A1l personal long distance
cells and personal telegrams were charpged to a Business Office account and tle daily
. telephore bill increased from &57 in June ofll943 to $745 in June 1944, “/hen
New llexico income tax returns were due, the Business Office assigned a number to
each erployee, and reported to tte income tax bureau the amount of income paid to
that nurber in New llexico during the year, The employee then used his number instead
of tis n-me on his returrn.

3.07 It can be seen from this brief acconnt that the volume of work
kandled by the Business Cffice srew conz ilarably beyond whot had been anticipated,

In spite f tie limitation lmposed oy “he availability «f ‘cousing, the staff
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increased to some 15 people by mid-1945. It is clear, however, that the decision
to keep the main accounting office in Los Angeles was a wise one, both because

of the advantage of proximity to the Purchasing Office, and because its staff,
which grew to some 70 people, would have required a housing project. all its mh
at Los Alamos,

3,68 Because security regulations made it impossible for persomnel to
take out new life insurance and because of the extra-hazardous character of the
work done at the Project, the problem of providing insurance for employees proved
extremely complex and was never adequately solved, although a long seri_.es of efforts
were made by the Director's office in ecooperation with the Business Office. When
the project was organized, employees of the technical area were covered by an
OSED heslth and aceident policy {ippendix 7, No.9 ). covering injury, illness or
death, placed with the Fidelity and Casualty Company of New York, In September
1943 this policy: was rep]ééed b.y ﬁanhattan District Master Polioy 1 with the Suu,
Indemnity Campany (Appendix?7, No. 10 ) which offeved additional benefits including
extra-hezardons 1nsurancc. In July 1944 Maator Policy 1 was replaced by Master
Policy 2, (Appendix 7, No. 1) with premiums to be paid by the individual or thc

contractor rather than by the garernment. )[aster Policy 3 (Appendix 7, No, 12,)» - |

provided far acoidents not arising out of employment. At about this time there

was consido:;able discussion of the fact that the extra-hazardous insurance
policy in effect for pecple working on radicactive substances was inadequate,
since no provision was made lor the fact that injuries might not appear for
16 or 15 years after they were received, Eventually this problem was solved

in part by a special arrangement made with the University of California. A

‘fund of $1,000,000 was deposited with the University by the Government o be used

for payment by the University with the consent of the Government of up to $10,000
for injuries resulting from a number of specified extra-hazards listed in a secfet‘ .
letter to the University‘ (Apperdix 7, No. 13). Statutory Workmen's Compensation

of the State of New Mexico was provided by the Contractor for all persons assigned

SECRE] ~ :
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v pernarently to work in New llexico., The totsl of clairs paid under orkmen's
Compensation through December 1745 was only 18,000, of which 512,000 covered

- -

death benefits for two laborers killed in a motcr vehicle accident in 19432,

’ Agcident policies egssentially the same as Master Policies 2 and 3, which expired,
were made available in September 1544 for purchase by individual employees, For
some time there was no coverage for travel on non-commercial, non-experimental
aircraft used by projet employees, but evertually this wes covered by @ personal- - ——

saccident policy with Aero Insurance Underwriters for civilizn emrloyees.
Procurement

3.59 The community's isolation éreated many problems but the most acute
and serious of these were faced by the lrocurement Office. Supplying a large
research laboratory from the ground up is in itself a difficult task; dolng this
secretly, in wartime, 1200 miles frow the nearest large market and 100 miles from

( the nearest rail and air ter:inail would aprear to be an imposszible one, Yet the

Frocurement Office succeeded in overcoaming all the obstacles of time, space and
security, and in satiéfying the exactin: and apparently insatiable demunds of the
lavoratory. The fact that the laboratory was able to meet its tight time schedule
is . tribute to the éompetence and efficiency of its Frocurement Office, culded from
the beginning by 2. F, litchell, of Columbis “niversity,

3,70 In February 1943, Vitchell, Uppenreiumer, :nd sever:l other
s;ientists met with repres-ntatives of Lle ‘imy ord of the Imiversity of
Califcruis to discuss purchasir: policies, z;ﬁ.the insistencs of the Univeprsity,

M ~

L owas zrreed that all ratters of pwelasins ind puments would be adninistered

directly by merbers of the University st:7, antl within their entire discretior as
o
to appointees hut sudbject to the gencral supervision of tte Conirneline Cfficer.,

.

In eflfect, this weant thet while ‘itchell was in ctarge of ovderins mwaterizis Tor

4 the Loborateory, the actu:rl parciasin: weuld be Jdons by Univarzity appointees. This

v

cranizabtionsl cunsident fon broonkt with b up o addlt ionsd o soo oty cops Tiertion -

y -
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the University's yurchasing office woull have o e locited in Los nzeles, and
its emj lorees woulil not ve peraiitted to came Lo Los Aluimos, to deil directly with
persons 11l clns orlers, or to knew Luvthing zlout the work of the laboratery.

Z.71 At about this tine, the basic policies which were to govern
ltitchell as Vrocurement Officer were outlined, Fe was to be pguided primarily
by the neeessity for speed and wis not to be held responsible for the kind or
quality of itemms to be purchased., He wis to be cuthorized to place orders by
requisitions signed by jualified members of the scientific staff, such requisitions
to show quantity, descrgption of item, date rejuired, urgency and suggested source.
On the basis of the ardering individualls statement of urgency, Mitchell would
Judge the degree of briority required, and the means of communication and trans-
portation to be used in order to meet the deliver} date, Primnerily the poliey
of the Irocuremert Cffice was to supply the needs of the technical staff as
promptly as possible, and with as little red tape as possiole. O the whole, this
policy was maintained successfully.

3,72 A great many things had to be ordered before the laberatory could
vegin to functicn, and until the Los .‘ngeles Purchasing Cffice was established,
such purchases were made through the Purchasing Office of the Radiation laboratory
at Berkeley. '

3.73 The Los Angeles office was organized by D, L, #Wilt and was .in
operation “arch 14, 1943, After September 1943, i, T, Uyhre whs in charge of
this office, Ir early discussions about procurement it was rroposed that_branch
ngiiiiifémgfﬁiﬁﬁﬁ_bﬂ.established in lew York and Chig.uzo, to be subordinzte to
the Lecs ingeles office, These were z<t up in April 1947. ‘Yxeept in cas«s of

M . -
unusun 1 emergency the laboratory's | rocurenent Cffice deali directly only with the

Los ‘rngeles Cffice, either by nail or teletype. Re uisitions for iteuws not readily

avail:ule in the Los Angeles area were forwirded Lo the New York and Chiciago

vrare ¢ from Tos Angeles,  The three 27Tires torwetler employe:l a toht .1 ~f about

il
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300 ¢ tlvir peddr, lneluding 22 buyers and 20 expediters, an averire monthly

dollar volume w.s about 400,300 coverinry an averaze of about 6,000 items
—
purciased, VFowsver, in the peak month (May 1945) these firures were over a
niliion dollars for more than 10,000 items. (3ee gruph 7 in appendixj.
3.7 s éertain awount of loc:l purchasing was permitted., At first
"locil" wis defined ~s a radius of 500 miles including Jenver, but 3s Security
restrictions tiszhtened, "local" was limited to a ridius of 10C riles, including
Alounquerque. Originally local purclises were intended to sitisfy only energency
needs for 1temns not obtainible through normal channels in time, and authorization
for such purchases had to he secured froin tre Business Office, later, liowever,
loc~1 purciases became a reular function of the Frocureﬁent Cffice, and included
not only emergency items bul also many bulk items such as fuel and building
supplies, which could he purchuased advantageously from local suppliers. In no
case was 1t possiile to place items on back order or ssk local vendors to place
orders for the labhoritory. For security reasons, purchases were made in Muncy's
nane, The Post Supply Zection, under the able direction of Major Edward A, White,
was frequently called upon to sup;ly various items for the Technical Area. A
syst;m‘wus set up whereby the Technical Area could reqguisftion on ¥ajor 'hite's
of fice and this channel of procureiient was of no small help to the technical work.
2,75 4s has been mentioned before (1,17), the first groups of
scientists trougrt with tlem a cyclotron, a Van de Graaff{ generator, a C;ckcroft-
dalton accelerator, sznd a certain amount of electronic equipment. Aside from
thesg things, there was nothing at site Y to constitute a2 laboritory. ibst of

tre scientists had come from universities where they had fairly well-equipped

laborwories and stockrooms which had been building up supplies in specialized

fieldws for reirs, “thin ¢ few months, the ivrocurenment and Purchosing Cffices
red complobelr to e miip plysics, o wzaastry ~od cleetronics laboratorics as well
A5 0 arioe Sl o iso to prerar stockrooms of osuprlins for these laboratories
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and shops., 'The range of materials required for this task was incredibly great -
everything from women's work clothes to ten-ton trucks. It has been stated
without exaggeration, that in variety of items tlie requirements of this laboratory
exceeded those of Bell lLahoratories, one of tie largest research organizations
in the world. The Procurement Office bought such things as rate, meteorological
balloons, sewing machineé, restaurant equipment, jeweller's tools, and washing
michines in addition tco what might be considered standard items of shop and
laboratory equipment., At the time the Procurenent Office for site Y was organized,
early in 1943, the ﬁation's industry had been thoroughly converted to war
production., OStockpiles were running low in many items considered standard for
research laboratories but not important for any othrer wartime use, Some things
were almost caﬁﬁletely uravailable, others could be secured only with high
priorities, Prbject Y wes assigned AA-1 pricrity by the 'ar Production Board,
but ofter it was necessary tq’request the District's help in securing higher
priority or a WPB directive for particular items. The Procufement and Purchasing
Offices succeeded in having equirment on hand almost as soon as there were
buildings to house the v;rious laberatcories., Stockroams wére ready in short order -
one for chemiczl supplies - K stoek, one for gener»l laboratory supplie$ - 3 stook,
one for specizl electronic supplies, and one for each of the shops.

3.76 Once thLe various laboratories were establishéd, the task of the
Frocurement Office became thrat of meéting the continuing demands of the scientifie
and technical staff for ejquiprent, and keeping stockrooms adequately supplied,
hesponsibility for the electronic and shop stockrooms was turned over to the
varicus operating grours. The duties of procurerent could never become routine,
because of the Iaboratdry's coﬁtinuous expansion and becauge of thLe constant and
necessary charges in the tecinical prosrar, 3ince the laboratory was operaﬁing
on s rizid tire scale, time was always the most critical factor, and shkipping
irsuroctions mole by tte irocurercnt Office on reuisiticns sent to the

frice were o5 extre o1y importort, fec lond! foilure cof Lhe
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Murchasing Office to carry out shipping instructions precisely was one of ths
minor sources of friction between the two offices, On several occasions the
Procurement Office was obliged to reorder by air express an item that was
being shipped by freight contrary to instructions, Walting for freight delivery -
?ould have meant holding up vital experiments that would cost much more in time
and money than the cost of duplicating an order, |

‘ 3.77 Second only to time in importance was the question of security,
and this too caused inmumerable difficulties to the Procurement and Purchasing
Cffices, For security reasons Site Y was located far from any large city, and
therefore separate purchasinz offices had to be established in marketing centers,
For security reasons, the employees o£ these purchasing offices could have no
direct contact with the using groups at the laboratory, could know nothing about
tlie work of the laboratory, and therefore could rnet understand its significance
or appreciate the urgency and responsibllity of their own work, Bmployees of the
Chicazo and New York offices dealt directly only with the Los Angeles office,
except in emergencies, Por security reasons, using groups were almost never
able to deal directly with manufacturers and dealers; when questions about design
or fabrication arose, these questions had to be transmitted through the New York
or Chicago Purchasing Offices to the los Angeles- Purchasing Offite, from there to
the Los Alamos Procurement Office, ;nd finally to the using groups: the answer
had to be sent back along this same path to the supplier., For secugity rea;onﬁ
no direct shipments could be madé to Site Y; all suppliers were instructed to
ship goods to Chicapgo and Los Angeles warehouses, from where they rad to be
transshipped to Y with tkeir orizinal labels removed in ordler to prevent
unauthorized perscns from learning whit kinds of things were beinz received.
Criginally tre los /ngeles and Chicxgo warehouses did nothing but trunsship orders,

1ind the 3ite Y warelouse chec.ed shiprents and arproved invoices. Beecause of -

© governmert resulations insisting upon promrt parment of bills to svoid loss of
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dizcount, rrocedure was changed sc trat invcices were checied against shipments
at Los Angeles and Chicago and approved there., This procedure led to minor
difficulties: goods would be received that were neither usable nor returnable,
items would be missing from the shipment but checked on the invoice, packages of
photographic film would be opened for inspectiocn,

3.73 Periodicélly tech;ical groups in the laboratory submitted
criticisms of the Los Angeles PMurchasing Office to the Director, and periodically
the Director would transmit these criticisms to the appropriate Army and University
officials, The theme of most of these criticisms was that the los Angeles office
was staffed by inefficient and inexperiénced buyers, For some time these offices
were serlously understaffed, and some of these criticisms may have been justified;
on the whole, however, circumstances made unavoidable much of the apparent
inefficiency. The UhiVersity and the Purchasing Office maintained with considerable
Justice that much of their difficulty was directly traceable to the stirict
gecurity regulations under which they operated. statistics compiled'fram time to
tine by the Contracting Officer, It. Col. Stewart, on the efficiency of the
Mirchasing Office show fairly commendable results. To some extent the criticisms
of the Purchasing Office by using groups in the laboratory were caused by their
isolation from and unfamiliarity with the actual state of the market. They had
come from universities whose egquipment had largely been purchased under peacetime
conditions, when time was not at a premium and manufacturers' catalogues actually
represented stock on hand., During the war many manufacturers stopred publishing
current catalogues, and those catalogues which were available in no way represented
existing conditions, Men t~d been in the h;bit of desizning apparatus, starting
to build it, and then orderins parts they did‘not hive on hand. This lablt nearly
proved disastrous on several occasions. For example, one group designed a speeial
kind of cumera to be wuse: in conrection with the Trinity tesi, procecided to work

on construction andd ardored necessiry parts,  Aafter the work was well under way,
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purpose, size, color and slare were convenicnt but not indispensable, whereas

the chermical composition of ihe miterial was the one all-important criserion,

Such incidents occurred again and «g:in, and the only possible solution was to
have members of the technical stif: m:lie their specifications as complete and
explicit as possible without revealinz the nature of their work. The local
Procurenent Office made 1 serious effort to have the using groups prepare accurate
and canplete specifications, and the Frocurement Cffice itself checked such
specifications closely before transmittin~ them to Los Angeles.

3.80 The crganizition established at Y to handle same of the complex
probleris outlined above wis in itself rather simple, 1In accordance with its
policy of eliminating red tzpe and suyplying thre laboratory as quickly and
efficiently as possible, Mitchell organized his department into two main sections =
Procurenent, under the supervision of E. E. Olsen, and Service and Supplies under
the supervision of k. °. Allen. The Frocurement Section consisted at first of two
groups, Puying and Records., Iater a third - Property Inventory - was added. The
Buying Group was responsihle for checking#specifications on purchase requests,
suggesting a possible minufacturer or vendor to the Los Angeles'offiCe, Justifying
high urgencies, and answering questions initisted by the lLos Angeles Purchasing
Office. TDssentially the local buyers existed to give the los Anéeles buyers the
infor.ation they required to purchrse the things neesded at the laboratory,

The Recoris Group was responsible for mnintaining files of correspondence ahd
purchase reouests, and also Kardex files of expend:le and non-sxpendable goods on
hand. #Yhen one understards th-t for every purchase request an avernze of sixty
pieces of paper was invalvei, including printed forms and teletypes, the Luportance
of tre Records roup becomes evident, The XKardex files were liter transferred to
the Froperty Inventory Section (9.24). The Service and 3uprlies secticn consisted
of for cronps - the stochrooms, receivinz, stilyring ani recerds, Orisingiiy one

ran s inoeror o of all tre steclrouy - e ceror L Loworste v osuyr Ly, tle




crtemical supply, electronic, ruchine shop, and a feow szull specizlized supply
rooms, The Zeceiving Group was responsivle for openin: - sckazes, identifying
items witlh purchtase orlers ~.nd directins distri™tion either directly to
laboratory grours or to the appropriate stockroom. The ieccrds Group maintained
files of purchase orders for follow up purposes, files of stocks on hand and
various recelying record files,

3.31 Certain special procurement channels by-passed the University
Purchasing Office in Los Angeles, These concerned parts for the completed bomb-
meqhanism, materials including uranium‘and plutoniun coming from other branches of
the Iroject and materials obtained directly from the Army or Navy such as
electronic components and completed devices of an electronic nature, quns and
propellants and high explosivesa

Library and Document Room

3.32 One of the minor but extremely important groups in the IaBoratory
was the Library. No research laboratory can exist without a library well stoclied
with standard technical reference works, files of technical journals and reports
of work in progress, éépecially when that laboratory is isolated from all other
universities and libraries. The Los Alamos library served its purpose well, and
was one of the few administrative groups in the laboratory about which there were
substantially no complaints from the scientifiec staff. The library was organized
and directed by Charlotte 3erber, |

3623 Like the procurenient division, the library ficed the problem of
providing in a few months a comprehensive collection of books and joursils on
physies, chemistry, engineering and metallurgy that had tazken other libraries
years to accumlate., A large part of this initial problen was solved by loans,
criefly from the‘University of California library. A tentative list of book
requirenents submitted by various stafl mevter- planning the laborsicry concisted
of spyroximitely 120C Loois and 50 Journals (conplete fiJes from 1920 for She most
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Universiiy library wos atle to supply nenrly ull of thie rare out—of-print titles,
New publicutions were bought, but only through a cireuitous route, becsuse of
security restrictions. Orders frar tke Los ‘lumos libr:ry were sent to a
forw.rding aldress in los ingeles, ard from tiere tc the University ldibrary in
Berlelf"' fror Terieley, orders were placed with bLook publisrers and dezlers

to bte sent to the los Angeles receiving warehouse, and from Los Angeles the
beoks were forwarded to Los Alumes, By July, 1945, tiie library included
approxim:.tely 2,000 books, 16C journ:ls per month, and 1500 microfilm reproduc-
ticns of specific articles and portions of books.

3.3 The largest part of the library's work, however, was that of
reprod&éing and distributing reports of work in progress. For this purpose, the
library Qtaff included two small sub=groups, known as the workshor and the
document room, The workshop typed, reproduced, and assembled techriical reports
and minuals sutmitted by the various scientific groups of the laboratory. . The
workshop group collaborated vefy closely with the editorial section and with the
photography and. photostating shop, Corpleted reports were turned over to the

[

docurent rcom for distrihution in accordunce with security regulations, since

~nearly all of the wérk of the project was classified, The Laboratory's guiding

policy for distributing infermation among its orm workers was simply that in no
cage should information be withheld from anyone who could work more effectively

if information were in his hands, or who would be in a better position to maintain
2 hish level of security in his possible dealings with outside workers if he were
more fully informed., To carry out ihis policy, the documenrt room of the library
wos supplied with a 1list of persomnel entitled to have access to all or certnain
ce:t@gories of clossified documents, and this 1list wis kepht up to date by advice
from group and division lenders, In gereral, comparatively few decuments were

distrivuted to individuals, the na‘ority were lept in tle document rcom to be

[

read ther~ or borrowed temporarily vy ualificed persons, In 2dditicon to maintalne

ine & compl-te ard currcny file of Tos Mlamos reports, the docurent reoom kept a
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file of documenrts received from other Mamhattzn Jistrict Projects. Jame notion
of the agpount of work handled oy the document room cen be gained from the fuct
that oy Janusry 1945 there were 60%0 reports on file, exclusive of extra copies
of the same report, and that aprroximotely 1C per cent of the total circulated
each week.

4

2,75 Among minor duties of the library was that of instructing the
secretarial staff in the préparation of reports for reproduction, and the handling
of classified dccuments, In Janucry 1945, the library docuent room assumned from
;the patent office the duty of issuing patent notebooks, keeping a record of
notebooks issued, 2nd collecting thex from individuals upon separation from the
Projects.
Edttor

3.86 From the beginninz the los Alamos Iaboratory produced large
quantities of reports, ‘"hole fields of research were amplified by the results of
work done here so that regularly published papers in these fields were méde
obsolete, and reports written here became standard reference works for this and
other Manhattan District projects. It was therefore necessary; to have experimental
results reported speedily and accurately in a form that would be readily accessible
to other employees requiring the information for threir own work, It soon becare
apparent that responsibility for the editing and reproduction of all reports W
should be centralized to insure accuracy as well as speed., Farly in 1943,
D. H. Ihglis of Johns liopkins University was appointed Project Editor, All
reports of completed work (known as documents, or of work in rrogress (known as
manuseripts) which we;e to be reproduced in any form went through the office’ of
Inglis., 7The reports were chechted thoroughly from both a tectnicsl and editorial
roint of view, An appropriate form of reproduction was then selected, and when
finished they were routed to the worlishiop or photostating shop. Through Inglist

efforts tre labor:tory whs assured a serics of technically accurate, and

editorially conzistent reports of work completel and in prosress,
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Fealth and Safety

3.97 A Health Troup reporting to the Director was part of the
laboratory administration from the beginning., Throughout ithe present history
this group was under the supervision of Dr. I. H, Hempelmann.

3.38 Health problems of the laboratory may be classified as (1) standard
industrial health and safety problems, (2) the definition of health standards in
relation to special hazards, (3) the establishment of safe operating procedures,
Qnd {4) routine monitoring and record keeping., At the beginning all of these were
part of the Health Group's responsibility with Dr, lempelmann acting as chairman
of the laboratory's 3afety Committee., By April 1944 the cammittee felt trat it had
become too dnwieldy to handle effectively the increased safety problems resulting
from the rapid growth of the Froject, and suggested that the Director accept its
resignation and organize a new cormittee better qualified to handle the problems,

' : ¢
Mitchell, Procurement Office leader became ;ead of the new committee whose fUnciion
was defined to be supervision of all safety install:tions, inspections, and
activities connected with the Technical Area and the outlying sites. This was to
include fire, general safety, and maintenance as well as technical safety.

Dr. Hempelmann rerained a member of the cormittee representing tle Health Group.

Iater the execution of safety policies was taken over by the Safety Group

under 2 full-time safety engineer (9.37). The establishment of safe operating

procedures and routine monitorinz and record keepinz remained under the Health
Group's general jurisdiction but such duties were delezated, wherever possible,
to the operating groups or anpropriate subconmittees of the 3afety Committee,

3.39 The central resyonsibility ol the Health Group was the establish-
ment cnd dissemination of lFealth standards; specifically, of safe tolerance levels
of exposure to radiaticn #«nd to radioactlive and chemical poisons., In this and in
its general supervisory work tle group wes concerned primaerily to protect the health

o laterstory enplovees,  Secordarily it scougit also to protect tie lewnl interests
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of employees and of tlhe Contr:cicr, 7o this endi it kept records of the lavards

to which individuals wére axrose |, the extert of exposure, accidents and tests

for overexposure., In additicn It ohtained und recorded pre-emplorment medical
examirations for all tecknical personnel, It made complete examiraticns, including
necéssary tests, of a3ll erployeec or termination., Crdinary irdustrial accident
recoras, however, such as shop injuries, were kept by the Post Hospital,

3.90 In the oricinal plan of laboratory activities it was assumed
that biological and physical research related tc health problems would be entirely
tre resyonsibilitv of other labor:tcries within the lManhattan District, Reliance
on the work of others did nct, hLowever, always provide necessary information at
the tire it was needed. [Lesearch sections were set up as needed within the
Health Group or by its request in other sgroups. Thus tlie development of apparatus
needed for monitoring was urdertaken 2t Tos Alamos in the spring of 1944, and a
large share of tre instruments built in the Flectronics Group. Again in
August 1944 it became necessary to investigute blologleal methods of testing for
overexposure to radioactive poisons, and this work was undert:zken by a section of
the Health Group (9.30).

3.91 During its first year the worlt of the Health Group was rclativel}
~uncomplicated, A semi-research problem which appeared alrost irediately was to
discover ihe extent of variation in norm:l olood courts. It wss discovered
trst variations which were at first thought synptomatic of overexposure to
radistion were in fact commion in normal blood.

3.92 Operation in this period was confined lirgely to tle hazards of
exiern.l radi:tion from accelerztin~ equipnent and radisict’ve sources, The
donpger of heavy-metal poisoning from uraniwe had to be guaried against, as did
other chemical hazards, bul these proolers were not serious,

2.93 The really serious problems of the Health Troup appezred in the

eurly springc of 1944, with the arrivel at Los Alamos of the irst qjuantities of
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plutonium, The nature of these problems is suggested by the following brief
account of the toxiecology of plutonium,

3.94 The metabolism of plutcniur is similsr to thst of radium in that
it is deposited in the bone where its alpha radiation may cause bone sarcoma,
But whil; radium is deposited with calcium in the living bone, plutonium is
deposited in the surface membranes of the barme, ard is presurably not overlaid
by subsequent calcium deposition. Among other body organs the heafiest deposition
occurs in the kidneys, where in suf'ricient quantities its radiation causes
destruction of tissues responsidble for kldney function. This effect, however,
will not became seriocus except for dosages considerably greater than those needed
(over a sufficient peridd) to cause bone injury. Another unfavorable circumstance
in the comparison of plutonium with radiw:z is the much slower rate of elimination
from the body in the case of plutonium, In campensation for these bad qpaliiies,
plutonium has a much lower alpha activity than radium, and is less easily
absorbed froma the digestive tract. In éeneral the problems of handling plutonium
are comparable with those of handling radiwm, with the allowances for the vastly
larger cuantity of the former .mterial that is processed, and for the faet thit
empirical infornation on the toxic effects of smwall amounts over a ten or twenty
year period is not available;

3.95 Althoush not all this inforwation was 2vailable at the time,
the reneral similarity with the radium hazard had just been discovered: as a
result Hempelmann and representatives frowm Chicago and Oak Ridge visited a
lurinous painﬁ company in Boston to leirn how the rédium hazard was handled in
tat innhustry. ‘Gn his retwrn three commiiticrs were established in the Chemistry
and lletzllury Oilvision to develop method: Tor control of the plutonium hazard,
An inatrumert-tion commibtee was &ppointed to desicn counters suitable for
me:suring the roilo.ciive contaminition of lidorateries and personnel. A second

cont. thee was ves,orsllle foo bhe desim of coparctus anl e ooudpuent for brnlling
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plutonium. JApparatus was desi-ned by this committee in consuliation with the
chemisis concerned, and was built or procured by the Chemistry ~nd Met- llurgy
Jervice Group. A third committee drew up rules and reconrerdaticns for the
safe landling of radioactive materials, The procedures recomended were put imto
effect in lMarch 1944, witk the underst nding that willful non-cooperation would
result in immediate dismissal from the Luboratory., & section of the Serviee froup
was established under 7, V. Popham to enforce these procedures. It had the
positive functions of providing personnel with proper protective ejuipment, launderin
this eguipment, moniﬁoring the laboritories and decontaminat'ng trem whén necessary,
and of keeping complete recorids, The group worked very closely with the He.lth
Group. .
3,96 In addition to organizing the safety measures described above,
the Health Group carried on an extensive educational campaigsn amonz the groups
working with plutoniur, Leciures were given on the tdxicology of plutonium, and
nucerous confere: ces were held with operating gsroups to work out the application of
gerneral recommeniaticns, The Health Safety Handbook was given new members of the
Division, (Appendix 7, No.l4) ° !
3697 Despite these precautions the members of the Health Group and of
the Chemistry and Metallurgy Division were not satisfied with the progress of
biologicil studies on plutonium made by the other projects responsible for this
work. This dissatisfacti_n was crystallized by an accident which oceurred in
tvgust 1944, when b:- 3 minor chemical explosion a number of millizrams of
plutonium were thrown in the face of one of the chewmists, & research progrim was

undertaken, aimed primorily at developing tests for detectin: overdosuge of

plutonium (9.37).

3.97 Another continuing diffieculty wis the Llick of adequate nmonitoring

equirent,  Slpht ruy counters lucled either sensitivity or rertabilicy, and were
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necess .ry to wipe sarfuces suspected of contumin-tion with oiled filter paper
end weasure the activity collected with stationzry counters, Contamination
of hands and nostrils was measured in the sane fashion. 3ecause instruments
reccived from Chicago did not meet the local monitoring requirements,; develop-
ment of such e uipment was begun in the Electronies Group of the Fhjsies
Division in May 1944 (9.31).

3.99 Cne further activity of the Vealth Troup in this period was the
control of the danger of poisoning in_the work of iigh explosive casting.
standard protective measures were put inte effect, 2nd no seriocus trouble was
encountered in the perlod covered by the present history, The medical group
performed monthly examinations of all exposed personnel and gave perlodic
lectures as to the dangers of toxic effecls from high explosive work, The
education of the workers was aided by the fact trat 211 of the plant supervisors
were seasoned in this type of work, The number of caises of TNT dermatitis was
in keepins with the nunber exposed, This is an allergic reaction which cannot

be entirely prevented in any plant operation,

Shops

3.100 The prinqipal si.op facilities of the laboratory were machine
shops, draftin; rooms, a4 glass shor, and photographic shops. 'While for the most
part those were service groups of » standard type, it was true at least of the
machine shops that they encountered a nuiher of administrative and technical
probliems of an unusual kind., Although the machine shops (lid not vecome part of
the idministrstive Division until after Lhe general reorganization in September
194k, they are discussed in this chapter because their problerms were reiated and
can be more lovically treated here than under the separate Divislons in which
they were organized at first, ’

3.101 Tn the ¢ri-inzl prosram of the laborstor:, plans were made for

3 dpaftire room and ~aciine 2op (kmown as V shop), ror the desisn and Cabrication
o & b N
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of laboratory tools and instruments, prirmerily to serve the Experimental Physics
and Cherdstri=Metallurgy Divisionz. The gliss shop was an adjunet of the
Cheristry groups., Two photographic‘shOPS were added during 1943, one mainly
for routine recording and duj.lication, the other as an adjunct of the ordnance
research program, responsible‘for technical rhctography and a considerable
progran of optic#l research (15.56).
3.102 ifter the beginning of the ordnénce program, additional plans
were made for an ordnance drafting room and large ordnance machine shop (later
called C shop). A number of small student shops or special shops were built
at various times., The largest of these was the Oraphite 3hop of the Miscellaneous
Vetallurgy Group (8.53).
3.103 Responsibility for organizing the first shops was assumed on
an interim basis by Mack. The laboratory was fortunate in obtaining Gus H. Schultz,
f the University of .isconsin, as foreman of the laboratory shop (V shop).
Schultz was not only thoroughly familiar with the requirements of a laboratory
shop, but also had a substantial babkground of industrial experience.
3,104 The originnl area of V Shop was 2,000 square feet, planned for
"~ 30 toolmakers and machinists, reprqsenting an expected shop load of about
1,500 man-hours per week. This goal was reached in October or November of 1943,
by which time, however, the goal had beecn set considerably higher. (See graph 10
in aprendix).
3,105 In July 1943 'ack resizned as shop supervisor and set up the
Cptica -hop and resengch sroup in the Ordnince Division, !is place was taken by
FE. i, Lonr, Lend of cryogenic researct in the Chemistry and ¥etallurgy Division.
3.106 In March and April of 1944 some resciedulinz of shop work became
necessary, beciuse of the rapidly increasin: load in V Shop, At that time about
half of she lowd came from the “hemistry ond Yetallursy Division, whose requirements

were vap’ Ly iaerzesing. Thls provlem was v abhifting rome of the letzllurgy
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work to C shop, und in Muy adding cbout 500 square feet to V Shop. Introducing
a night shift would have been an altern.tive, bout it was dif’icult at the time
to find machinists willinz to work in the nisht shift, ani new equipment was in
any case needed for work in the gis tamrer progsram (7.73).

3.107 Three exumples may be jiven of outstanding fabric:tion problems
solved in V shop. One was the fabrication of beryllium oxide bricks for the
Water Boiler (13.45): the dies were developed in V Shop as well s thre technique
of facing the bricks, Another was ti:e development of arparatus and technigue
for welding the thin stainless steel envelopes of the Water Boiler., Another was
the machining and grinding of tungsten carbide., In 21l cases the primary
responsibility wis borne by the operating group, but the actual development werk "
was done by shop personnel,

3.108 Construction of € Shop was begun in July 1943, and completed in
October., Its area was 8,806 square feet, plunned for about 40 machinists and
toolmilrers, representinz a load of about 2,000 man-liours per week. Its foreman
was Rex Feters, under the supervision of C, Cline.

3.109 Tlie career of the ;xperixental shop was relatively smooth and
harmonious, while that of the ordnance shop was full of crises., 3Some of the
reasons for this cont;ast came from the niture of the work of eact. The
experinentzl shop was organized after a familiar pattern, staffed and supervised
by nmen with adequzate trainineg and experience. C Shop by contrast, was desizned
for a type of work that was not completely anticiputed, Both the equipment and
personnel proved inadeqjuzie to the demnnds that arose, 3y the time the
difficulties were fully apireciated, the rate of -~rowtl: of the Iaboratory had
become 5o izrze thit it was impossible fully to overcore the existin: laz,

<>

3,11C In Yay 1944 Cline was trinsferred to tle Pngineering Group,

and nis place was toten Ly . I Trower. tereas (Cline nhnd relatively little
exyoriaree SnoLler 3 worision, Drower w3 o min witl considerahls experience
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iy hariling difficult shop sitw ‘tions in erieley - o Rire, who it wis
thought would be avle to rerreicsnt glop necis wrod pretloms in the councils of

the Crdnarce Jivicicen., Brower cutained suypert for i rapid yrrocur=ment of

reeded esnclruent, nnd made sorme reargznizition of

precedure, lespite these

9]

efrorts the jroblens of C Shop decpened wrd Trrver left the lavoritory in tle
middle of iugust 1944,

3.111 The nature of the C Shop difficulties may be illustrated in
three wiys. Thre first point is that very little of its work was routine production,
Yot iters were produced singly or in small lots., Every item had to be given
detziled sypecifications in the engineering drzfting room. This created an
er.crinous lead of work, and involved close cooperation between detailers and the
scientists jreparing rough drawinss, This is a common problem in laboratory
shops, wi.ere os a result machinists become very skilled at working from rough
drowircs suppler erted by informal consultatior with users. In C 3hop this was
irpessitle becuuse of its size ard beciuse few of the maclinlists had the recessary
trainin The result was more or less constint complaint about delays in the
drafting roow and inadequate checking,

'3.,112 A second symptem of inadequscy was that even a rigid priority
syster was insufiicient to prevent delays of ur;nrt work. There were constant

small irritatione conrecucd with this priority systen, in decidirg for examrle

*

between two sucl urrelated rrcirams as tre aun aad the img losion,

3,113 lack of experiernce wiith pecullar fabric:tlon problems added to ,
the difficulties. .s one example, the machining of hemispleres may be mentioped,
The implesion jrogron called for a large nuaber of hemisgieres of various materials
and sizes, A sixiy-inch lathe was acquired for turning large ! enicpheres, which
proved useless Tor this work. Feters finally solved the vroblen of producing

cally rigged bering machine. LEventu:llr, the Lithe

o
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trese ‘emispleres witl a

whn necded for otlry cbg; the peinl is that nonc of Peters’ invaoiiite sy viors



rnew how tlis werk, wrich is non-sturdur’, stould be done,

3,114 As the above illustrations wculd suggest, the problems of
C sShopr had threir roots in Lhé rore general 1l7ficulty of developing an adequate
Ordriince Engineering Group. Although the sltop had a compet%pt foreman, he was
nct in a position teo overcome the general lack of foresight in obtaining men and
equipc.ent. This lack, moreover, was not solely the resporsivility of Peters!
superiors in the zngineering Group; these were in a poor pcsition to understand
tle emerginz needs of tle ordnance reseurch and developmert sroups, who in turn
were not yet geared to their role .3 weapor designers (1.54).

3.115 It is not true, however, tili:t the shop ind engineering
difficulties were inseparuble, They were connected primarily beczuse of
orginizationsl arrangerents. The origin.l plan, by which the C 3hop was placed
under the Engineering Group of the Ordn:nce Divisior, was plausible in terms of
the conteéplated narrow range of the ordnance program., As that program broadened
out to include nct only the gun rrogram but lso the rapidly expanding implosion
program, such arrangements became less plausible, The C shiop became in fact a
gervice organization doing work for a nunter of semi-inderendent organizations,
Throughout the laboratory the emphasis of work began to shift toward development
work., The line of division between the two biz shops became less well defined.
In the end trerefore it became clear that the proper remedy for shop troubles was
to place both C and V Shops under unified management., This would not only make
for greater flexibility in the division of labor between shops, but would also
give to C Shop the strong leadership needed to overcore its constant difficulties
and to prejare it for the even more difficult days ahead, Such a stép, moreover;
would simplify !¢ remaining problems of the Ingineering Group, being a step away
from the conception of the latter as a key aduinistrative organjzation, and toward
concentrzticn on the inerensingly difficull prevlems of design-developmert, of

ers roerirgs in the noarrow sonae,

SEERET we



SEERET ™

3,116 At the tims of the August 1944 reorganization, accordingly,
the C Shop was moved from the Ordnance Division to the V Shop administration
of Long and Schults. |
Construction and Maintenance
3. 117 Seme of the construction problems have already been described in

Chapter I, and in particular the construction situation at the time laboratory
personnel began to arrive, The procedure used for the construction of the original
buildings was standard for Amy installations, Specifications for the original
buildings had been given to the Manhattan District Enginoer'S Office in New York
by Oppenheimer, McMillan and Manley. Plans were drawn by the Stone and Webster
Corporation of Boston since it was originally expected that they would do the
construction. The drawings were transmitted to the Albuquerque District Office of
the U, S. Engineers, and a contract was let by this office to the M. H._Suﬁdt
Campanye On completion of the buildings the Sundt Company transfefred them to
the Albuquerque Distriét, which in turn transferred them to the Santa Fe Area
Office of the Manhattan District Engineers inbtheory the '"using service". The
actual using service, the technical staff, had no official position in this process,
and since during the critical period of actual construction they were still
scattered about the country, liaison was totally inadequate. The Albuquerque
District remained in,formal éharge of construction until early 194k at which time
the Manhattan District assumed complete respons%biiity. . \

| 3.118 By May 1943, the original buildings had been occgpied and wqreif- .
in process of being expanded. The Sundt Company had undertaken two ra}ipively
large structures: a new warehouse and an addition to the cyclotren léioratory,
but was not going to be able to complete the necessary work in ’time. Ordinarily
the Army was responsible for providiﬁg additional construction workers,'but in
this early period was not able to do so, and tﬁe Contractor (University of

California) had employed a number of carpenters, plumbers, electriciins and




()

lacorers. ‘'nder cortract regulations, thtese worikers could not he employed fer
any permenert censtruction, but only for m:intenance work and the construction
of shacks +rd "lean-to's". These men at [irst werked under the direction of
embers of the scientific staff, znd later under Erazier who was employed by
tre Technic:1l ‘rea as sujervisor of construction and mainternnce, Brazier's
responsibilities were not altczether wellrdefined.at any time, but it can be
said that he was responsibile for the preliminary design of the major expansion
grogram which began in June and which included a new office building, offiqes
and laboratories for the ordnance program, and a heav& machine shop. DBrazier's
staff grew from about a dozen men in May to 264 in Janﬁany 1944, , when he left

the site.

3.119 General Groves had wanted for some time to have all construction
handled by the irmy Engineers, :nd his fipal decision in this matter was hastened
by a series of canplaints made by the Jar Manpower Cocmission, the United states |
Rmploymeht Service and the Americzn Federation of labor, that tliere were certain
irregularities in the project's procedu;e of employing construction workers,

In January 1944, Sraziert's entire staff was turned ovérbto the Army payroll with
the exception of three forenen who remained on the University of California pay-
roli. The sclentific staff saw consi&brable advantagé both-from the point of
view of security and that of efficiency in having a separate‘construction and
maintenznce group for the Technical Area. Although it wias not found peccsible to
keep tre entire group on the University of California payroll, the three key men,
Crarlie Stallings, Melvin Foley ond jan-rfaff - in charge respectively of
carperters, plumbers, and electricisns - were kept, and their assistants assigned
perrarertly to the Technical irea., The grour, undér the direct.ion of John
#¥illiams, was responsivle for t!e me.intenance, repair and instﬂllation of all
scientific equipment or r.cline tools under the jurisdictlion of technical

personnel, and also for building ard remodelling apparatus and equiprent of a

scientific nature, m \,ﬁ—
. ‘
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3140  The construction nd m Intenance croup under tle ‘urisdiction
of the 'y ‘n-ineers wes resronsible fer 11 alterations ! additions and
repairs to onildings, including s rvices and installatiors, and for the
installatior. of new and repair of existir; utilities. Tie iy 2lsc fourd it
necessary to establish separ:te or:inivations for tle mairternance -nd construction

of tre technicnl area ~nd outlyins sites and for the post, housing and

dministrutive areac. Separate priority lists were v intained for both groups

o

in accerdance with urgency ratirss assisned by those recuesting service,
3.121 Veurly 211 m:jor new construction w