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The honorable the SPEAKER O F  THE HOUSE OF REPRESENTATIVES OF 

SIRS: We have the honor to submit herewith the Fifth Semiannual 
Report of the United States Atomic Energy Commission, as required 
by the Atomic Energy Act of 1946. 

THE UXITED STATES: 

Respectfully, 
UKITED STATES ATOMIC EXERGY COMMISSION. 
ROBERT F. BACHER. 
SUXNER T. PIKE. 
LEWIS L. STRAUSS. 
DAVID E. LILIEXTHAL, Chairman. 
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FORETORD 

kt,omic enerD development in the United Stat,es is now 10 years oli. It --;as in the last week of cJanuary 1939 that) the phenomenon 

of * lZl one decade, ti whole new body of h o d e d g e  ha.s been built up. 
Frontiers of science have been pushed ahead. Atomic energS- has 
been used as a weapon of war, but it also holds promise of great benefits 
to mankind. Men are diligently seelring the means of dereloping 
the new knowledge and of controlling this force in order to rtahzc 
those benefits. 

TWO years ago, the United States Atomic Energy Commission was 
,,tablished under the Atomic Energy Act of 1946, which sets forth 
the broad policies and objectives of the national atomic energy 
program. 

During these 2 years the trouble spots which threatened continuity 
of production of fissionable materials have been largely eliminated. 
The weapons situation has been greatly improved. Important addi- 
tiom have been made to scientific and technical knowledge. A program 
for the development of nuclear reactors aimed at the possible produc- 
tion of power and the breeding of new fissionable materials has been 
formulated and is being vigorously prosecuted. 

A reorganization of the Commission’s principal office to meet 
operating requirements is nearly complete, and the addition of new 
key personnel has materially strengthened the Commission’s staff. 
The Office of the Director of Intelligence has been established to  
correlate and evaluate information on foreign atomic energy de- 
velopments. This office maintains close collaboration with other 
intelligence agencies of the Government. 

This Fifth Semiannual Report of the Commission to the Congress, 
recording an expansim of effort in all phases of atomic energy develop- 
meat, is prepared against a background of world affairs which makes 
it necessary for the American people to maintain self-imposed re- 
straints on the dissemination of a vast amount of data acquired since 
the beginning of the atomic energy enterprise in 1939. 

Since that time, the American people have invested more than 
$3,000,000,000 in atomic energy, starting with the fist allocation of 
$6!000 in 1940 and including $342,000,000 expended by the Com- 
mission in 1947 and about $525,000,000 in 1948. The accounting to 
the American people for the eLpenditure of such sums, under re- 
strictions which preclude normallly free and open analysis, places the 
Commission in a position not fully consistent with the traditional 

u,+ar fission was first coifimed in the United States. 



FOREWORD 

methods of public accountability and management. hTererthcleN 
as the scope of this and earlier Commission reports indicates, a 
area of reporting is entirrly feasible. 

This report, and a subsequent special report on Reactor D c ~ ~ l ~ ~ ,  
ment which t6he Commission will submit to the Congress in the neaf 

OPQ. 
future, are an attempt to proride information on plants and on 
atioiis essential for an understanding of the purposes and rcsdts of 

arid the Kation’s heavy expenditures for at oniic energ7 development 
the problems and difficulties encountered in the progrm. 

atomic energy development chain from the mines to the uftirnate uN 
made of fissionable material. Activity has stepped up steadily in 
1948. The first year of the Commission’s stewardshp of the atomic 
energy project, 1947, was largely spent in analysis and planning, with 
a start made on needed expansion. In  1948 the full program of 
long-range development got under way. Actual production operations 
were improved and output increased. The fact is, however, that thet 
important research and development problems in atomic energy hape 
yet to be solved. 

By the year’s end the United States atomic energy program h a  
attained a momentum which, if sustained, the Commission believes 
will maintain and increase the Nation’s lead in atomic energy de- 
velopment. 

But there are a number of phases of the operations where the rate 
of progress has not been satisfactory. These include: Adequate 
budget and accounting reporting; cooperation and exchange of b. 
formation with industrial firms not actually participating in the pro- 
gram ; personnel security clearance procedures ; recruitment of scientific 
and technical talent ; policies, procedures, and operations in both the 
issuance and the control of information. In  addition, work on the 
solution of a number of research and development problems referred 
to in the report has not progressed as rapidly as it’can and will. 

One of the first requirements of a well-managed undertaking, public 
or private, is a modern accounting and budget system providing cost 
and budget data to increase efficiency and make management more 
fully responsible. No industrial accounting or budget procedures 
esis ted when the Commission assumed responsibility. 

The Commission’s program to establish such a system has made 
considerable progress, but still falls short of its objectives. Several 
nationally known firms in this field were called to assist the Com- 
mission’s Controller in this work. By the time its next semiannual 
report is issued, the Commission hopes to have in. operation a report- 
ing system which will adequately meet the needs of the atomic energy 

c The report indicates expansion and improvement a0 along th 
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better satis 7 the requirements oI accountability for pror cram 
public funds. the matters reflect,ed in this report which are of special con- 

4IUonc the Congress are the results achieTed with the assistance of, 

pern rind in t The 
Cornmission desires to report to the Congress its satisfaction with 

The Department of Justice has worked with the Commission in a 
In particular, the Federh Bureau of Investigation 

with, other agencies of the GoTernrnent. 

re lationships. 

erahive spirit. 
COOP ~ carried out  the large investigative responsibilities assigned to it 

the Atomic Energy Act with great thoroughness. , d e  The General Accounting Office has shown broad understanding and 
nided in the working out of the special accounting problems of the 
8tod~ energy Program. 

The United States Geological survey and the United States Bureau 
JIines, both of the Department of the Interior, have assumed heavy of - 

Their services have 
P S P  
nlieved the Commission of the necessity of directly carrying out major 
,,,_materials projects, a t  savings to the Government. 

Improved staff coordination, better understanding of common prob- 
lems, and the work of the hlilitary Liaison Committee have strength- 
ened mutually helpful relationships between the Commission and the 
Sationd Military Establishment. This report details many instances 
of efficiently coordinated staff work and evidences of the desire of the 
representatives of the National Military Establishment to give every 
possible assistance in the conduct of the atomic energy program. 

The Commission has Korked closely with the Department of State 
in carrying out programs that involve relationships with the govern- 
ments of other nations. Such programs include export control, pro- 
curement of raw materials from foreign sources, the control of infor- 
mation shared with the United Kingdom and Canada, and technical 
cooperation with these two nations in certain specified areas. 

Relationships with the United KingdQm and Canada in the field of 
atomic energy have continued under the guidance of the Combined 
Policy Committee of the three nations, of which the Secretary of 
state of the Enited States is Chairman. This Committee was first 
atablished in 1943. The members for the United States, in addition 
*o the Secretary of State, are the Secretary of Defense and the Chair- 
man of the Atomic Energy Commission. 

In fulfillment of its responsibility to keep the Joint Committee on 
;itomic E n e r a  of the Congress fully and currently informed, the 
Commission furnishes the Committee with a topsecret quarterly 
progess report ; a number of recurring reports on specific activities; 

onsibilities in the raw-materials program. 

5 i? i: f 0; 6 J V W - .  
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and many letters, memoranda, and special reports. 
the Comniissioii and the Joint Committee are in almost daily contact 
Rcpresentativc~s of the Coninlittee and its staff h a w  visited the nIaj& 
instaUatioiis of the Comniission aiicl at  tcndecl thc tcsts of "tomi(, 
bombs at Eniwetok last spring. 

The General Advisory Comniit t(v, appoint cd hp the Yresidcilt as 
proviclpd by thc Atomic Encrg5- Act, has couldv(1 the CoR1nlissioli 
on the major scientific and tcchnicd dwelopments in the proDarn. 
The pidance they have gircn has subst antially contributed to the 
progress of the past 2 years. 

The Commission has continued to make extensive use of advisorv 
committees, a practice -s\-hich has been highly effective in obtaini& 
for the Government the part-time services of outstanding men in 
many fields of actirity related to atomic energy development. &lany 
of these men, whose names are listed in the appendixes of this report 
have devoted considerable time and effort to this work, a t  sacrificl 
and inconvenience t.0 themselves. They have made substantial con- 
tributions to the national atomic energy program. 

As the Jbfenibers of the Congress know, hlr. W. W. Waymack re- 
signed from the Comniission for personal reasons, eff ective December 
21, 1948. During the first 2 pears of the existence of this Commis- 
sion-two arduous pears climaxing a far longer period of public serv- 
ice which hlr. Waymack has rendered to his countrymen-he en- 
deared himself to us by his personal qualities and earned our admira- 
tion for his mature judgment and o w  respect for his impartiality and 
objectivity. 

The staffs 
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I ST R o D 1- CT I O S  

ITrafium 235 and plutonium are the fuels of atomic energy. The 
at of these fissionable materials available is a significant meas- sou 

of the national wealth. I t  determines how many atomic weapons 
the American people can build for defense and the number and the 

of the atomic machines-nuclear reactors-they can operate P for the application of the new energy to all departments of the national 
life. 

In consequence, the production of these fissionable materials is of 

- 

I 
PRODUCTION 

key importance in the United States atomic energy program. It is a 
huge and complex undertaking, beginning with the search for uranium 
Ores and ending with uranium 235 and plutonium. It is at the same 
time one of the largest integrated industrial operations in the world 

Eight years ago many of the mines from which 
ore is dug were not even staked out, and none of the gigantic 

plants where production of uranium 235 and plutonium takes place had 
been designed or even imagined. 

The wartime builders of these plants worked without any precedent 
OF pat-tern, m-ithout proof that the product mould have any value. 
Considerations of economy or maximum yield or durability did not 
LS rorern the planning for plants. Time was the governing require- 
ment: The single over-riding necessity was to get pure uranium 235 
and plutonium in a hurry. The builders knew that if these substances 
actually did release atomic energy in useful quantity, the concentrated 
efforts of scientists and technologists all over the world would prob- 
ably be able to develop better processes and plants. Even if they 
succeeded, therefore, they believed that most of the giant structures 
they built were expendable. Actually, many of the plants are still 
semiceable. Others, as expected, have nearly outlived their usefulness. 

After the explosion of the bombs over Japan, the future of the entire 
enterprise came under discussion in Congress. For a period of more 
than a year, the llsnhattan project continued to operate the existing 
equipment, making only the necessary replacements, additions, 
and improvements. Major projects were necessarily deferred. As a 
conscquence, hy January 1, 1/947, the time when the St*omic Energy 
Commission became responsible for the enterprise, some of this orig- 

the newest. 

1 



FIFTH SEMIGNNUAL REPORT 

solete inal equipment and even entire plants had already been made ob 
by the advance of nuclear science and technology. vidd of 

ieCRUSe 
THE .4EC PROGRAM T,-CA~ t es- 

possibili: 
During its first 2 years of operation, therefore, the Commission llas ,quipme 

tile add’ 
increasing output of fissionable materials and modernizing facilities In th( 
and increasing production capacitly for the future. The C o ~ i s s i o o  enl ~ I Z  &si: 

ti ev eloPr began by renovating and improving those facilities that were 
essential. These improvements enabled the Commission to close cer- e,pndir 
tain inefficient plants and thus reduce personnel and other costs. , d i n g  

carried on two full-scale operations simultaneously-maintaining and E 

os t 

- 

At the same time, the Commission enlisted the help of scientific 
institutions and industrial concerns in study and improvement of 
erery stage of the production process from mineral exploration to the 
final purification of uranium 235 and plutonium. Dividends from 
this work have come rapidly. Improved operating techniques and 
equipment already have gone into operation. At many stages of pro- 
duction, however, knowledge gained could be put to wwk only bv 
building major additions to existing plants or entirely new units thit  
could make use of new methods or materials discovered. 

Furthermore, in order to increase capacity for, as well as efficiency 
of, production, it was necessary to carry through a major plant con- 
struction program extending over a period of 5 years. By the end 
of 1947, the Commission had drawn the broad outlines of this program. 
some designing had ‘been completed, many engineering problem: 
solved, quantities of materials and equipment procured, several con- 

~ 

E 

I 

t 
tracts let; and preliminary construction was under way. i 

THE SECOND YEAR E 
f 
g 

By the spring of 1948, the building of these new major facilities 
for the production of fissionable materials had become the greatest 
single construction program in American peacetime history. Work 
which eventually would cost more than 700 million dollars was under I 

i 
t 

8 
way. It centered at  the Hanford (Wash.) Plutonium Works. The t 
construction there now employs close to 15,000 workers. By late 
1948, in the Xation as a whole, 20 plants were under construction or 
major alteration. Improvements were completed or well advanced 
on others. 

Kith better facilities and processes, the production system turned 
out more fissionable materials during 1948 than in 1947, and in 
spite of higher wages and greater costs of materials, the average 
cost of product is less per pound today than it was a year ago. The 
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PRODUCTION 3 

of product from each ton of raw material continued €0 grow 
of 8 reduction of the amount of uranium lost in factory 
During 1947, the fissionable matherials industry had faced the 

dity that the break-down of worn, corroded, and outmoded 
But by the end of 1948, 

and repairs made to plants had reduced this danger. 
tbe the production speed-up of 1948, the Commission put equal 

hasis on construction and repair of plants and on research and 
@P development work aimed at  greater efficiency in the operation of the 

mding plant. During the year, the scientists and technicians 
efp on process studies pointed the way toward new economies 

better yield ; they redesigned equipment and worked out altera- id 
~ o a s  to plants and new designs that would further increase production 
@d reduce Cost. 

Today, at  the close of 1948, fissionable-materials production 
estends into at  least 15 states of the Nation from coast to coast. It is 
d e d  on h 30 separate plants at 25 locations. It employs tens of 
thousands of workers. To house and sustain people who work in 
its major plants requires two large communities with a combined 

dation of more than 50,000. At 285 million dollars, the cost of POP 
this operation is about 45 percent of the Nation’s atomic energy 
budget for the fiscal year 1949. 

The success of this gigantic production program depends upon the 
participation of American industry. Nine out of every 10 of the 
people in the program work for the Commission’s contractors, who 
perform the specific tasks assigned by contract. There are now some 
20 of these operating and service contractors, in addition to hundreds 
of suppliers of materials, equipment, and services. Major contrac- 
tors and suppliers of special equipment are becoming acquainted 
with the unique problems and skills of the new industry. In some 
important parts of the work, such as the mining of raw materials, 
the making of radiation detection instruments and the synthesis of 
Gompounds containing radioisotopes, it is now possible for private 
industry to take the lead-to develop independently materials or 
quipment required in the atomic energy business. 

pidd 

flstes. 
b@US@ 

tquiP 
might interrupt production. 

THE PRODUCTION CHAIN 

The diagram on page 4 shows the successive steps h the production 
and use of uranium 235 and plutonium: The procurement, of raw 
materials, the& refinement into feed material for the main plant units 
a t  Hsnford and Oak Ridge, Tenn., the creation or extraction from them 
of fissionable materials, and the utilization of the fissionable materials 

weapons and nuclear reactors. Engineers, industrialists, workers, 

f 
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scientists, by their combined efforts in the past 2 years, have 
@fit a bout substantial gains in efficiency and yields at various pn 

bfl& 
@,gs 0 f these processes. Considerations of national security make 

ossible detailed public reporting of much of this progress. It is 
imp pss1 ’ble in this report, however, to recount only in o u t h e  the advance 

the manufacture of fissionable materials ; detailed reports could 
~ I I  ly to a potential enemy the key to important processes evolved 5upP this Nation’s effort. 
by R A w M AT E RIA LS 

uranium, the raw material of atomic energy, is not, a rare metal; it, is 
y throughout the earth’s crust, in the proportion, 
arts to every million. But few ore deposits rich in 

Before the war, it was used principally as ura 
pipent  in the ceramics industry and was essentially a byproduct 

of or vanadium ore. 
Ersnium first acquired a commercial interest about the beginning 

of the century when radium was discovered and put to use. Radium 
is &ays associated with uranium. Following the discovery of the 
rich uranium-radium desposits in the Belgian Congo about 1920, 
there was very little interest in the search for uranium until its use in 
atomic energy was understood. Since then, uranium has been the 
object of intensive search in every part of the world. Nearly every 
country is sponsoring exploration for it, and in most countries any pro- 
duction is under government control. {See Appendix 11 for Executive 
Orders 9908 and 9829.) The search is not for high-grade deposits 
only, but also for low-grade materials cont,aining only a few pounds 
of uranium per ton. Scientists and mining engineers are developing 
and improving methods for extracting uranium from low-grade ores- 
from carnotite ores in the United States, for example; from Swedish 
oil shales; from South African gold ores; and from other materials 
containing small quantities of uranium. 

The United States continues to receive most of its uranium from 
the Belgian Congo and Canada. 

Our own country has produced little uranium. Such production 
8s we have had has come from the low-grade carnotite ore of the 
Colorado Plateau, which bas been mined primarily for vanadium, 
vith uranium recovered as R byproduct. In the past, much of the 
uranium was allo\\-cd to go to xvaste. During the war, the Manhattan 
project operated tivo plants for extracting uranium from the waste 
material or “ tailings” from these mills. The plants were dismantled 
after the accumulated mill tailings had been processed. 

ium have been found. 

. I. 
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THE RAW MATERIALS PROGRAM 

The raw materials situation faced by the Nation in early 1947 
therefore, when the Commission became responsible for the prograd 
was as follows: 

The vital atomic energy enterprise was largely dependent upon 
remote sources of uranium; only insignificant amounts of by- 
product uranium were being obtained domestically. 

Known domestic sources were principally in the form of low, 
grade material, and economical methods of extracting uranium 
had to be developed. 

The program since initiated by the Commission includes extensive 
exploration throughout the continental United States and Alaska 
incentives to prospectors and mining companies, and research t i  
develop and improve methods for processing uranium ores. The 
United States program is still dependent upon foreiw Sources of 
uranium, and the Commission is doing everything possible to increase 
supplies procured from abroad. 

The purpose of the domestic program is to develop production 
to the fullest extent consistent with a sound economic policy. Plans 
also are being prepared for utilization of low-grade marginal deposits. 

The organization and first steps of the Commission’s program are 
described in its Third and Fourth Reports to the Congress (issued in 
January and July 1948). A Raw Materials Office was established at 
Washington headquarters, assisted by an Advisory Committee on 
Mining and Exploration, both staffcd by experienced mining engineen 
and geologists. (See Appendix 2 for list of members.) A local office 
was opened in the Colorado Plateau area at Grand Junction, Colo. 
Programs of exploration and research were expanded : The former 
to develop sources of ores, the latter to discover how best to extract 
uranium from these ores, particularly low-grade ores. To enlist the 
American mining industry and prospectors in the activity, the Com- 
mission, early in 1948, established Government-guaranteed prices for 
domestic ores and a bonus for production from newly discovered 
deposits. (See Appendix 4 for regulations.) 

THE PROGRAM TODAY 

During the latt’er half of 1948, progress was made in all phases of 
the program: Esplora,tion, research, process development, and pro- 
curement of ores. Private industry  vas taking active part. 

P 

819392O- 
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Research and Investigation 

The Commission’s contractors for raw materials research-the 
Battelle Memorial Institute, the Massachusetts Institute of Tech- 
nology, the Carbide and Carbon Chemicals Corporation, the Dow 
Chemical Company, and the United States Bureau of Mines among 
others-are developing methods for processing low-grade uranium- 
bearing materials. 

Of the five vanadium plants that operated in the Colorado area 
during the war, only two are now at  work; and these are selling by- 
product uranium to the Government. The Commission’s plan is to 
put the three idle plants back to work with production of uranium as 
their primary purpose. As a first step, it purchased the mill at 
~fonticcllo, Ktah, in June 1948 and engaged the Galigher Company 
rlf&lt Lake City t.0 redesign the plant to improve uranium extraction. 
The Monticello plant is expected to be in operation by July 1949. 

PRODUCTION 7 

ErploratWn 
exploration in the United States for uranium and 

er Ores needed in atomic energy development is carried on by the 
‘tb ‘ssion’s own geological staff and by the Cnited States Geo- ‘:Zsumy of the Department of the Interior, an agency well 

by experience, equipment, and personnel for the task. The lo, 
fit tsed exploration consists of regional mapping, extensive 

lofical investigations, investigation of mine and mill residues, and 
(?PO jioond &ding for new deposits. It is exploration of a “long-shot” 
@tur e ? which would not be economic for private industry, and is 

ducted mainly on public lands. con Recent general reconnaissance has resulted in the finding of two 
fornations of uranium-bearing shale. Several areas were found in 
gMka that warrant further investigation. Major exploration, 
bOfFeVer, was carried on in the Colorado Plateau region. The United 
States Geologkal Survey stepped up its diamond drilling to a rate 
200,000 feet per year. AEC’s own Exploration Branch prepared 

to enter this work on a smaller scale. 
Meanwhile, the announcements of guaranteed prices and bonuses 

a large public interest in the search for uranium. During 
the third quarter of 1948 alone, prospectors sent to the AEC for 
,,,amination close to 800 samples, some of which contained enough 
uranium to warrant field investigation. (Appendix 4 explains the 
procedures to be followed in submitting samples.) 
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Procurement of Ore and Uranium Concentrates 
First shipments of ore were received July 12, 1948, at the MonticeiIu 

plant, where the American Smelting and Refining Company is doillg 
t,he purchasing for the Commission under a cost-type contract, 
Before the Government prices were announced in April, miners 
able to get only 35 cents a pound for uranium; nom the price is about 
$3.50 a pound including haulage and certain allowances. 

It is expected tlhat the new price schedule will bring out sufficient 
ore to enable the five plants in the arca to operate at capacity. Pres, 
en: ore reserves do not justify additional plants, and the exploration 
program must be vigorously pursued in order to assure a reasonablJr 
long operating period for existing plants. If sufficient quantities of 
additional ore are discovered, expansion of milling operations can be 
considered. 

During the year, the C o d s s i o n  extended its contracts with the 
U. S. Vanadium Corporation and the Vanadium Corporation of 

America for Government procurement of the uranium precipitates 
which these two companies produce in their vanadium mills. The 
new contracts provide that the companies pay the miners for ope at 
rates no less favorable than those obtaining in the Commission’s 0 1 ~ ~  

ore procurement program. 

FEED hfATERL4LS 

The huge and complex plants that produce fissionable materials- 
the isotope-separation plants at Oak Ridge, and the nuclear reactom 
at Hanford-work on very dserent principles. Each group does 
require at the start of the process large quantities of extremely pure 
natural uranium. The uranium, however, has to be fed into thc 
plants in very different forms-as a gas at Oak Ridge plants, as metal 
at Hanford. As late as 1942, pure uranium in any form was a lab- 
oratory curiosity. Less than 3 years later, chemical and processing 
plants at a dozen locations in various parts of the country were 
turning out tons of uranium feed material, pure beyond any normal 
industrial standards. Like most facilities in the wartime atomic 
energy project, these plants had to be designed to use the processes 
that looked best a t  the moment, and built in a hurry. In the year 
following the war, some of the less efficient units were closed. Some 
plants still operating became obsolete as researchers found more 
efficient processes for making the uranium slugs and gases for Hm- 
ford and Oak Ridge. 

M%en the Commission took over in January 1947, therefore, it 
took on a twofold task of improving the then available plants and 
processes for niuking these feed materials, and of getting under ~ ~ a j ’  
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-= -~ =. ~ -range program for continuing improvement. Immediate 

Repsiring most of the wartime plants then in operation, 
fmd p utting others back in operation-to increase production 
,t,pacltyv, assure uninterrupted production, and reduce health 
BSd safety hazards to workers; 

2 .  Installing in t'he existing plants improved processes that 

=- 

IonR 
P qities were 
I1p(-es" 

~ 

could be made to work by changing and adding equipment-to 
increase production capacity, improve the purity of the product, 
reduce process losses of uranium, and reduce operating costs; 
, 3. Installing improved methods of recovering uranium lost in 
process and an accounting system for keeping track of minute 
uantities of this important substance; 
4, Speeding up the search for better methods and machinery. 

the same time, for the longer term, i t  was essential to plan and 
desi, *on new and greatly improved plants to make uranium feed 
materials and to develop better production methods for all of the 

stranye to normal industrial operation, that are important - 
to &e atomic energy program. 

FEED XQTERIALS CONTRACTORS 

These tasks are heing=accomplished with the aid of the most 
&nted industrial concerns and research institutions of this Nation. 
>lore than 30 contractors are today engaged in producing feed 
materials and in research aimed at improvement in plant and methods 
of production. Among them are such organizations as: Battelle 
,tkmorial Institute, Electro Metallurgical Company, Harshaw Chemi- 
cal Company, Linde Air Products Company, hlallinckrodt Chemical 
Forks, Massachusetts Institute of Technology, and Vitro Manu- 
facturing Company. 

T W O  TEARS OF PROGRESS 

The efforts of the men of these organizations have stepped up the 
current output of feed materials and pointed to the first steps of the 
long-range derelopment. In 1948, they have enlarged production 
mpacity, cut operating costs, and made or planned major improve- 
ments at each of the several stages of feed materials production. 
Intermediate inventories in the production chain have been raised to 
sound operating levels. 
Assay and First Processing of Ore 

The production of feed materials starts with ram uranium ore and 
m e  concentrates. These come from either foreign or domestic sources. 
The process starts when the raw material is delivered to the Com- 

5 u {I f i  : i-J 8 
i .- 2 
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mission or its contractors at various points in the United States for 
storage and preliminary handling. This consists, in general, of dryiog 
crushing, grinding, weighing, sampling, packaging the ore, and 
cal analysis of it. The analysis (or assay) establishes the maniult, 
content of each batch of ore. It deter- 
mines payment to the ore-producer and is the basis for the record 
used in accounting for the uranium through the subsequent chain of 

In 1948, the Commission was engaged in building additional facilities 
for the storage and processing of the ore and began renovating and 
improving older plants. Contractors have developed various process 
improvements which raised output per man-hour, cut costs, and 
improved safety and health conditions for workers. 
Production of Brown Oxide (COZ) 

For the second step in producing uranium gas or slugs, the raw 
feed material, which contains many unwanted chemical elements, 
goes to chemical refineries. There, a series of complex reactions 

a separate the uranium from the impurities, and convert it into a 
highly purified uranium oxide-a powder called “ brown oxide” (Uo,), 

An entirely new plant for extracting and purifying brown oxide was 
built and put into operation in 1948. With this addition, the brown 
oxide plants operated for the Commission by contractors a t  various 
locations occupy 14 buildings. Thirteen of the buildings and all of 
the equipment used for this process are Government-owned. Ap- 
proximately 25 percent of the land involved is held by the Govern- 
ment on long-term lease. The other building and the rest of the 
land are contractor-owned. 

In  the past 2 years, the contractors and the Commission have 
worked out improvements to guard the health of workers, increase 
production capacity, and reduce costs. Taking 100 as the 1946 leveI 
of cost per unit, for 1947, i t  was 83, and for 1948, 79. 
Production of Green Salt ( UF4> 

The third process in the production chain is conversion of the 
purified brown oxide into a green powder, “green salt” (uranium tetra- 
fluoride, CFJ. This stage involves a novel industrial chemical 
process. 

The green-salt plants, contructed under the extreme pressure of 
war, were not intlended to be permanent. One plant was taken out 
of operation after the war but mas reopened late in 1947 to provide 
additional capacitlr. The Commission is working toward early re- 
placement of substandard facilities by efficient, safe plants. A major 
part of the processing equipment and some of the buildings are Go%-- 
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,,wmed ; the remainder, either contractlor-owned or under 
~ ~ t , r m  lease to the Government. 
lo;:tw the past 2 years, research and operating contractors have 

improvements, both in processes and in the operation of 
Taking 100 as the cost level for 

tilt P 
1946, eTelopmen t work is proceeding on plans for permanent facilities. D esearch, now in the pilot-plant stage, will undoubtedly result in 
R -  

a considerable part of the feed material processing the 
reduction chain is the Same regardless of the ultimate use of the 

P Some of the uranium goes through one series of operations 
emerges as feed material for the process producing uranium 235 

Bnd 
at the gaseous diffusion plant a t  Oak Ridge, or i t  goes through a 
different series and comes out as the pure metal used in the reactors 

The metal may, of course, 
dso be used in other reactors for other purposes. 
prod&on of Lkatniurn HemJuoride for Oak Ridge 

For use in the gaseous diffusion plant, the feed material is con- 
verted to uranium hexafluoride (UF,), which, at somewhat elevated 
tempera tures, becomes a gas. 

The hexafluoride plants were constructed under wartime stress and 
sere not intended for permanent operation. The Commission has 
under way studies on design of more efficient, and less costly hexrt- 
fluoride plants capable of long-term operation. These studies should 
be substantiany complete by the spring of 1949. In the meantime, 
h e  Commission, to maintain output, has made additions to  existing 
plants, and the contractors have developed some improvements in 
processes and equipment. The plants and land are contrsctor-owned, 
and the equipment is Governmentamed. 

Dwkg 1947 and 1948, production has increased markedly and costs 
have declined. Taking the cost level for 1946 as 100, it was 97 for 
1947, and 87 for 1948. 

lsnts, that have lowered costs. 
that for 1947 was 91, and for 1948, 84. 

efficient, safer, and more reliable manufacturing methods. 

produce plutonium a t  Hanford. 

Production qf Cranium Metal for Hanford 
In the second, and parallel, series of operations, the feed material 

is shipped to processing plants to be reduced to extremely pure 
uranium metal. 

To provide additional capacity for metal production, the Commis- 
sion, in 1948, reopened one of the wartime plants which had been shut 
d o n  in 1946. 

Because some of these metal-production facilities are unsuitable 
for long-term operation, construction of a new metal plant was 
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started in 1948. The new plant will incorporate all the technological 
will improvements resulting from 5 years' operating cxpericnce ; it 

greatly enlarge production capacity, and will provide for safer, 
and more efficient operation. The tpotal capital investment for tili; 
plant is estimated at $3,500,000, of which $350,000 had been expendcd 
by the end of 1948. 

Some of the buildings of Zhe metal-production facilities and all of 
the, equipment are Government-owned, and the remaining buildillgs 
are on long-tperm lease to the Government. 

Since 1946, process improvements incorporated in the metal-pr,- 
duction program have decreased operating costs. With the cost 
level of 1946 taken as 100, the corresponding level for 1947 was 79 
and for 1948, 75. 
Conversion to Rods 

) 

For the final step in this second series of operations, the metal 
billets are shipped to various metal-working plants where they are 
converted, by ordinary industrial operations, to rods of suitable size 
and sha.pe for use in reactors. Costs of the process have been consid, 
erably reduced during 1948. 

Recovery of Scrap 
Because of the great importance of uranium, production mettho& 

are, of course, designed to reduce to a minimum any process losses of 
the metal. Hence, it has been necessary 
to develop a system of salvage for various process sludges, fluids, 
concentrates, dusts, dross, slags, and sweepings. Waste is recovered 
at all steps in the processing chain. 

A reasonable amount of recovery is possible by recycling certain 
materials through the various steps of the main production chain, 
and a study made in 1948 developed processes that increased this 
recovery by recycling. There are some forms of scrap material, 
however, which are not suited for recycling, and these must be shipped 
to plants where they are converted to a form suitable for return to the 
process. 

These facilities occupy six buildings ; land, buildings, and cyuipnient 
are entirely contractor-owned and operated. 

In  1948, process improvements in t.he conversion of waste to feed 
material resulted in increased recovery. 

But some loss is inevitable. 

The value of uranium materials and the requirement, for high purity 
obvio~sl~7 call for. precise analytical controls ut earh step of the 
production chain. Furthermore, since in many cases the price of the 
product to the Commission is computed on a basis of uranium content 
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uritY of the material, analysis and assay are necessary to protcct 
BndfiPnancisl interest of the Government. 
the the war years, various universities provided analytical 
.(p<ce un der contract. Since the Ear, however, universities have 
* dly felt unable to accept semicommercial assignments on the 

reqllired. Commercial laboratories normally have neither the 
fitcilities nor the backround for determining the minute degrees of 

Therefore, in 1948, the Commission authorized the construction 
laboratory for analytical control of uranium and other special 

A 27,000-square-foot building has been purchased a t  
Alterations to this building and construction 

Laboratory opera- 

p e r  - 

which are required in atomic energy work. 

of a 
,lateri&. sew BrunsWiCk, E- J. 
of additional ones commenced in the fall of 1948. 
*ions by the Commission should get under way in early 1949. 

FISSIONABLE ~ ~ A T E R I A L S - ~  235 

Although much higher standards of purity are required for uranium 
feed materids, the atomic industry is l o t  very different from many 
other refining and chemical industries up to the point of conversion of 
feed into fissionable materials. But from that point onward, it 
,psembles no other manufacturing process. 

To get fissionable material from pure uranium, the wartime makers 
of the bomb proceeded simultaneously upon two very different cowses: 
The estraction from natural uranium of the fissionable isotope U 235 
in the great plants at Oak Ridge, and the transmutation of U 238 into 
fissionable plutonium in the giant nuclear reactors at Hanford. 
Both operations were new; both were successful; and both are being 
continued and improved upon today. 

PRODUCTION O F  U 235 

The amount of U 235 in natural uranium is very small-only about 
one part in 140. An obstacle to its production even more serious than 
its scarcity is the difficulty of separating it from the more abundant 
TT 338. Both are isotopes of uranium; that is, they do not differ chemi- 
cally one from the other, but they do differ very slightly in mass or 
weight. It is obvious, then, that the only difference upon which a 
separation process can be based is this slight difference in weight-& 

than 1 percent. 
To take advantage of this slight weight difference between an atom 

of U 235 and an atom of U 238, the Manhattan Engineer District 
built an aggregation of plants cost'ing almost $800,000,000, together 
with the supporting cit<y of Oak Ridge which, a t  the peak of construc- 
tion activity, had a population of 75,OOO-third largest in Tennessee. 
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There were three large plants. Each made use in a different way of 
the slight variance in weight. The thermal difwion process used 
tremendous quantities of heat to bring about a separation of u 23j 
and U 238. This process proved less efficient than the other two, and 
the plant has now been dismantled. The electromagnetic separation 
process whirled uraniu& atoms in large semicircular arcs in a magnetic 
field. The atoms of U 235 followed a slightly different c o m e  frora 
that followed by the heavier U 238 atoms. Thus it was possible to 
collect U 235 and U 238 at different points at the end of the arc. This 
plant is now in stand-by while improvements of the process are being 
studied. For the present, the third process, gaseous digusion, is 
proving efficient enough to satisfy requirements for the extraction of 

U 235. 

- ~ 

T h e  Gaseous Di jus ion  Process 
According to accepted physical law, the molecules of a gas are in 

continual motion and the kinetic energy* is constant for all gases at 
the same temperature. This energy (K) is expressed in terms of 
the mass, or weight (M), of the molecule and the velocity (V) of its 
motion in the formula K=)i hW2. In  a gas which is a mixture of 
two isotopes such as U 238 and U 235, the lighter isotope will travel 
at a higher velocity than the heavier isotope. If the mixture is 
confined in a box, these lighter, faster-moving molecules will strike 
the sides more often than the heavier molecules. Thus, if these side 
walls had holes just large enough to allow passage of the molecules, 
more of the lighter molecules would escape from the box. 

This principle is applied in the gaseous diffusion process. The 
gaseous uranium compound, uranium hexafluoride (UF,) , is permitted 
to come in contact with a barrier with many minute holes in it. If 
the gas were allowed to remain for long in the vicinity of any one 
barrier, passing and repassing through it, the lighter and heavier 
isotopes would soon be thoroughly mixed on both sides of the barrier. 
But if the gas on the far side of the barrier (the “diffusate”) is removed 
quickly, it will contain a little more of the lighter isotope (U 235) 
than normal uranium. It follows, of course, that the gas left on the 
near side of the barrier will contain a little less of the lighter isotope 
than the original gas. Obviously the gain in richness in U 235 made 
by the diffusate at any one passage through the barrier is very srnrtll, 
To get a diffusate highly enriched in U 235, it is necessary to pass 
the gas through a v e r y  large number of successive barriers. At each 
stage, the residual gas, depleted in the U 235,  is also withdram 
and recycled though successively lower stages of barrier. (See 
diagram p. 16.) 

= 

i 

~ 

‘Kinetic energy is the energy that a body has by virtue of its motion. 
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K-25, THE GASEOUS DIFFUSION PLdNT 

gi25, the gaseous diffusion plant at Oak Ridge, consists essen- 
tially of thousands of such barriers, through which uranium hexa- 
fluoride gas is continuously cycled, recycled, and finally drawn off 

it reaches a certain State of enrichment in the u 235 isotope. 
T ~ S  process requires thousands of miles of pipe, thousands of pumps 

motors, and myriads of intricate electrical and electronic mech- 
ms for control of the whole complex process. Because uranium 

BJld 
anis 
bcxa;8uoride is intensely corrosive, the entire system must be leak- 

K-25 is the largest continuous process 
The plant is P 

roxirnately 1 mile long, a twelfth of a mile wide, four stories high, P 
BPP md TI-shaped. K-27, a companion process building, is approxi- 
mately one-fourth as large. The accompanying steam power plant 
is the largest plant of its kind ever constructed at one time. All told, 
, d i a r y  structures number more than 70 and the plant occupies an 
we8 of 600 acres. 

The contract operator for K-25 is the Carbide and Carbon Chemi- 
cals Corporation. During the past 2 years the men of this company 
have worked persistently and effectively to increase the yield of 
precious U 235 and to lower the cost of operation. The year 1948 
has seen considerable progress toward these goals. 
Improvement of Barriers 

The porous barriers through which uranium gas is diffused probably 
are unlike anything ever before devised by man. They must contain 
billions of holes per square inch, each one a few ten-millionths of an 
jnch in diameter. They must be very thin and therefore fragile, 
yet must withstand a considerable pressure. They must be supplied 
in enormous quantities; the total area of barrier used in the plant is 
measured in square miles. 

The engineers and scientists who developed the fbst barriers in haste 
during the war achieved remarkable success, but of course much 
room remained for improvement. Soon after its establishment, the 
Commission set up a program aimed a t  improving barrier quality. 
Research groups at Oak Ridge undertook this task. Some of the 
barrier-manufacturing equipment used during the war was shipped 
to Oak Ridge and reinstalled on pilot-plant scale. Barrier manu- 
facture since its inception has been a “batch-type” operation; recent 
developments, however, have pointed the way toward a more efficient 
process for continuous production of barriers. Efficiency of produc- 
tion of U 235 would be greatly increased by this change. Meanwhile, 
certain of the originally installed barriers are being replaced by higher 

roof and corrosion-proof. 
lant in the world under a single roof-a 60-acre roof. 
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quality material and a substantial increase in production yield is 
expected from this step. 
Development of Fluorothene 

Uranium hexafluoride, the unique feed material of the gaseous 
diffusion process, is a most difficult substance to handle, being sc, 
reactive that i t  eats through glass. Yet in K-25 it must pass though 
tens of thousands of pumps, valves, and couplings without leakage. 
No ordinary pump packing or valve seat can contain it. An entire,v 
new substance was needed. During the war, a corrosion-resist& 
plastic compound, fluoro thene, was developed. Because of the 
potentialities this plastic offered during 1947 and 1948, the Commis_ 
sion and the contractor have developed new and improved methods 
of using i t  a t  various points in the K-25 process. 

Fluorothene production by private industry for commercial pur- 
poses is now permitted and the chemical industry is already ma+ 
use of its special properties. This new plastic is one of a number 
of new products growing out of atomic energy development that are 
benefiting other industries. 
Natural Gas for Power 

The IC-25 steam power house is essential to the maintenance of fun 
production of- uranium 235 by the gaseous diffusion process. At 
present i t  operates on coal. Because of the great importance of 
steady production, the Commission decided early in 1948 to provide 
another source of fuel. Natural gas was chosen for several reasom, 
including the fact that it uses a different transportation medium from 
coal. Successful negotiations were completed with a gas supplier who 
is presently arranging to secure the necessary allocation from the 
Federal Power Commission and also to secure steel for a gas pipe line 
to Oak Ridge. 
Reduction of Personnel 

At the outset of K-25 production operations in 1944, while the 
plant was being tested, some 11,000 workers were employed in opera- 
tion and maintenance. As steps in the process have been proven, 
personnel requirements have been steadily reduced. Plant data are 
continuously and automatically reported by a vast complex of instru- 
mentrs into a central control room. From it, by motor-operated 
valves, the flow of the process can be governed. The use of this 
control room has macle i t  possible to cut operating personnel, and 
improved equipment has permitted reduction of the maintenance 
force as well. 

On Janunry 1, 1947, there were some 7,000 workers at K-25- 
Today, although output has been increased, the number of workers 
is less than 5,000. 
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RESEARCH ON GASEOUS DIFFUSION PROCESS 

The Sum total of improvements that have been effected in the gas- 
diffusion plant during the past 2 years, has increased the produc- 

ield by a substantial factor. Improvements immediately in eou 
tion Y 

ect will bring further increase. At the same time, a reduction 
of 1s percent in operating expenses has been accomplished during a 
rfiod when costs of both labor and materials were steadily increasing. 
There is continuous investigation into possible improvement of the 

aSeOu~ diffusion process. Two major design studies were completed $ 1g4g--one for an addition to K-25, the other for an entirely new 
lant of greatly increased efficiency. P 

Addition to  K-25 
NOW definitely projected is a large addition to the K-25 plant, which 

d1 facilitate the stripping of U 235 from the gaseous feed. Prelimi- 
design studies were completed in 1948 by Carbide & Carbon narY 

fiedcals Gorp., and an architect-engineer contract was awarded in 
December 1948, to Giffels & Valet, h c .  Construction is expected to 

in the summer of 1949, and the plant should be in operation by 
late 1951. FFhen this addition is complete, U 235 production will be 
 creased considerably. 
jjTew Gaseous Di'usion Plant 

The proposed new gaseous diffusion plant would be much smaller 
ban K-25. It is expected that the new plant will'produce U 235 
much more economically than K-25. The Commission is ROW under- 
bbng economic, material, and other surveys to determine the 
fetasibility of constructing such a plant. 

OAK RIDGE COMMUNITY 
When the decision was made to locate U 235 production facilities 

in the Tennessee Valley, i t  was apparent that the construction of a 
supporting community would be necessary to house and provide for 
operating personnel who had been recruited from all parts of the 
cauntry. Such a community was desirable, also, to concentrate the 
key operating personnel under Government protection and per-mit 
easy access to the plants. The President, in initiating tlhe Manhattan 
project in June 1943, approved the recommendation that an immediate 
start be made on the construction of the necessary fencing, housing, 
utilities, and other features required. 

Because of uncertainties as to the ultimate scope or continuity 
of the atomic energy project, the town of Oak Ridge was developed 
aithout any integrated long-term plan. As presently constituted, 
it occupies some 9 square miles in the northeast corner of the 93-square- 
mile Government reservation known as the Oak Ridge area. The 

pr0SP 
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town itself lies within the. borders of Anderson County, Tenn. 
the end of 1948, its residential population mas nearly 36,000, 
employment of all kinds within the Oak Ridge area approsi&tcd 
21,000. The communities of the region are already crowded, and 
absorption of t-he entire operating staff of the Oak Ridge Project 
by off-site towns is impossible. Furthermore, the Oak Ridge corn 
munity already has facilities that can be effectively and economicallv 
used in providing permanent living accommodations for a large pa[t 
of the operating staff. Present, plans, therefore, are to continue 
operating the town of Oak Ridge indefinitely. 

During the past 18 months, the Commission has carried on a corn- 
prehensive program to make Oak Ridge a more normal and agreeable 
community in which to live. 

At 
and 

PRESENT F.4CILITIES 

Oak Ridge is a mixtlure of permanent, semipermanent, and sub- 
marginal housing and facilities. While meeting wartime require, 
ments, the town as it stood in 1945 could not be expected to be satis 
factory as a permanent home for the thousands of scientists, engineem, 
administrators, and craftsmen upon whom the atomic energy Program 
at  Oak Ridge depends. In  order to plan intelligently the large-scalt! 
improvements necessary to convert Oak Ridge to a permanent corn- 
munity, the Commission in 1947 let a contract for the preparation 
of a comprehensive plan both to evaluate existing facilities and to 
set a pattern for orderly future development. This so-called ‘‘Master 
Plan” was in its final stage of completion at  the end of 1948. Essen- 
tially, the plan proTides for conversion of Oak Ridge from a tempo- 
rary war-built town to a permanent community, by replacement, 
without expansion, of a portion of the present housing supply. 

OPERATION 

The principal contractor in the operation of the t.own of Oak Ridge 
is the Roane-Anderson Co., a subsidiary of the Turner Construction 
Co. Other contractors give specialized services such as operating the 
transit system, distributing coal, managing dormitories, collecting 
refuse, etc. This leaves in the hands of Roane-Anderson the opera- 
tion of most municipal functions, including maintenance of Govern- 
ment-owned housing, roads, walks, utilities, and warehouses. Roane- 
Snderson performs procurement, property maintenance, and pay-rd 
services for the police, fire, hospital, and public health departments, 
with technical direction of these functions remaining with the Corn- 
mission. The schools, while technically a part of the Anderson C o i W  
school system, are financially supported entirelv u c  bv the ~omriiission. 
by special agreement with the county government. 
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la ,ddition t0 supplying municipal services and maintaining 
qidential housing, the Oak Ridge community management cares 

~~~ 

all services for research and production operations, 
lUdi@ provision of freight and passenger transportation services, 

ly of water to production areas, maintenance of roads, general iuc 

Bupp of the Government reservation grounds (except the technical 
cse aread 7 operation Of the motor pool serving all Oak Ridge plant areas, 

Bnd 
rnmmunGy Administration by Government 

f 
functions. I V" 

Since shortly after the Commission became responsible for Oak 
Ridge in 1947, administration of the town operation has been exercised 

b8 city manager and his staff, responsible for carrying out three 
* 

Cipd proPams: 
a. The provision of housing; 

The maintenance and operation of buildings and utilities ; 
The carrying out of the functions normally handled by a 

Ender a reorganization effected in the last 6 months, these functions 
been split kt0 three distinct units-Construction-Engineering, 

Community Service, and City Management-which are coordinated 
by an Office of Community Afhirs. 
BFmganizatim of Budget and Accounts 

In order to provide a more precise accounting of costs and revenues 
r&ted to the town's operation and to provide insofar as possible for 
reducing or eliminating unwarranted subsidies, a completely revised 
sfstern of budget and accounting classifications was initiated during 
the last 6 months. It is hoped that the operation of Oak Ridge will 
thus be brought more closely in line with fiscal conditions prevailing 
jn comparable normal communi ties. 
Primte Investment in ~ommmcial Operations 

A vigorous effort is being made to interest private business enter- 
prises in building their own structures in the new main business dis- 
trict on sites leased from the Commission. Again, this is a step toward 
more nearly normal conditions in Oak Ridge. 
f'itizen Participation 

The community of Oak Ridge is not an incorporated or chartered 
municipality; it is an area set  aside on federally owned land. The 
residents of Oak Ridge participate only through advisory committees 
in managing the affairs of the city. They do, however, participate 
in state and countv elections and some of them have held public 

,dcipaI or county government. 

f 

- 
1 office in Anderson County. 
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In  general, the community program is being directed toward provid- 
ing residents with more of the responsibilities and privileges of political 
and personal democracy. The feasibility of municipal incorporation 
and of private ownership of property is being examined. 

CONSTRUCTION ACTIVITIES 

Substandard housing and community service buildings which require 
increasingly heavy maintenance expense, and other serious cornrnU_ 
nity deficiencies made it necessary to proceed with some construction 
before completion of the Oak Ridge Master Plan. The construction 
follows the pattern of the plan insofar as it has been developed. Tmi- 
cal of construction activity in Oak Ridge during 1948 are such things 
as additional school classrooms, fire-sprinkler systems in schools, strpet 
construction, erosion-control measures, hospital improvements, water 
supply , permanent warehousing, and housing. Plans were made 
during the year for a new senior high school and a permanent business 
section. 

FISSIONABLE MATERIALS-PLUTONIUM 

Plutonium, the fissionable material produced at Hanford, is not 
simply extracted from the feed material. It is a new element create(( 
by nuclear fission. During the war, for the first time in history, men 
succeeded in transmuting substantial amounts of one basic element 
(uranium) into another (plutonium). This large-scale modern alchemy 
produces a substance far more precious and more useful than gold. 

Plutonium.is also a dangerous substance. The process of its manu- 
facture and the materials with which it is associated give off deadly 
radiation. In addition, plutonium itself is chemically poisonous. 
And, of course, a “critical mass” brought together will sustain a chain 
reaction, the process by which the energy of the nucleus is harnessed 
by man, in a weapon or in a power reactor. 

THE HAXFORD PLUTONIUM WORKS 

The men who developed nuclear fission and demonstrated the first 
nuclear chain reaction in the experimental uranium-and-graphite pile 
(reactor)* at Chicago had reason to believe that nuclear reactors, if 
large enough, would produce usable amounts of plutonium. And they 

. knew that any such plutonium would be chemically separable from the 
parent uranium, since it was a different chemical element. They 
built a pilot plant a t  Oak Ridge to try out the whole idea, both the - 

*At  flrst, all nuclear reactors were mlled “piles” because they were actual piles of uranium and waphite. 
The t u r n  IS still correctly applied to this type of reactor, but “nucle.ir rellctor” is now genersuy used to 
mean 311 types of sel~-susta~nmg niiclcar ch,rm-rexting asserribltes. 
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I. 

. .  
The peculiar requiretpents of the plutonium-prodiicing piles necessitated the pur- 

chase and lease by the Government during 1943 and 1914 of a tract of land in 
southeastern Washington, more than half the size of Rhode Island. Formerly 
farm arid ranch land, the Hsnford area now contains widely separated plants, 

well as a town of 20,000 persons. 
819393039-3 
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transmutation and the chemical separation. Even before the process 
bad proved workable, the E. I. duPont de Xemours and Co., Inc 
began to build Hanford. 

The Hanford Engineer Forks,  as constructed during the war, con% 

s, sisted of three reactors and the necessary chemical separation plant 
together with a multitude of supporting facilities, including the plank 
for canning uranium slugs in aluminum before they are fed into the 
reactor, and the community of Rickland to house the plant operators 
The reactors were isolated and widely separated from one another in th; 
Hanford reservation, which comprises some 400,000 acres-more thaa 
half the area of Rhode Island. The water of the adjacent Columbia 
River diverted to cool the reactors would equal the water consump- 
tion of a city of over a million inhabitants. The temporary con- 
struction camp housed 60,000 people, and the rescmation town of 
Richland 15,000. 

The Building of Hanford 
The staff of the Metallurgical Laboratory at the University of 

Chicago (now Argonne h’ational Laboratory), builders of the first 
pile, performed the basic research and assisted in the design of tile 
Hanford reactors. The duPont company was t’he Government’s con- 
tractor for the design, construction, and operation of the plants and 
continued to operate them until September 1946, when the General 
Electric Co., tAhe present contractor, took over. 

Ground was broken for the Hanford works in March 1943, and the 
first pile was operated in September 1944. The designers and buildem 
raced against time with only laboratory demonstrations to guide them; 
when they started, the only plutonium ever produced was such a small 
amount as to be invisible to the naked eye. Virtually every prob- 
lem they faced, from the selection of structural materials to  the 
shielding of personnel from deadly radiation, was a new one. A single 
mistake could have nullified the whole effort and created a severe 
hazard as well. 

The builders of Hanford were successful because they concentrated 
upon one objective: the production of an atomic bomb. There aas 
no time for full evaluation of design features. Many assumptios 
had to be made, and it is a tribute to the sldl of those responsible for 
design that the reactors, though somewhat deteriorated, are still in 
operation today. In  the original design of the separation planb 
there was no plan to provide for recovering the unused uranium. 
Laboratories, officcs, shops, stores, anti living quarters were desigIlc.tf 
to satisfy minimum needs and no more. 

*,  

Cost of the project was nearly $350,000,000, 
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THE HAKFORD PROGRAM TOD-kY 

art The serious deterioration of the reactors resulting from more t h  
3 years of intensive operation required a major overhaul and recob, 
ditioning program at  Hanford. At the same time the national in- 
terest required an increasing supply of fissionable material. 

The Commission's program a t  Hanford, therefore, shaped itself 
around three major objectives: 

1. Rehabilitating existing equipment and operating it more 
efficiently to prolong its useful life and raise the rate of output. 

2. Building plants to replace existing facilities plus additional 
plants for greater production capacity. 

3. Developing new and more efficient processes and operating 
techniques. 

The past 2 years have seen marked progress toward all these goals, 
Late in 1948, the production rate of the original reactors was 

greater than any achieved in wartime. New chemical processes that 
should bring great savings in uranium are now in the pilot-plant stage, 

The resulting cbnstruction of new plants and supporting facilitie 
is comparable in size to the original wartime project. 

OPERATION AND CONSTRUCTION O F  REACTORS 

In its simplest terms, a plutonium-producing reactor is a pile, or 
solid mass, of graphite pierced at intervals by tubes that run from 
one side of the pile to the other. Uranium, in the form of slugs, is fed 
into these tubes, where nuclear fission transmutes a small portion of 
it, into plutonium. Under the severe conditions of high-level opera- 
tion, serious operating difficulties had developed. During 1948, how 
ever, by replacement of parts and changes in operating techniques, 
progress was made in overcoming these difhulties. 
Reactor Repairs 

By late 1947, it was clear that a major repair program was urgent 
if the reactors were to be kept in operation. Repairs were started 
before the end of 1947. Production of plutonium could not be inter- 
rupted. Therefore, portions of the repair job were scheduled during 
each period of normal operating shutdown for the insertion and dis- 
charge of slugs. By mid-1948, the work was essentially completed, 
and production of plutonium in a given reactor during the latter half 
of the year compared favorably with the highest wartime rate. 

The residual 
radioactivity that infects all its components makes this normal 

A nuclear reactor cannot be taken apart for repairs. 
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pai~ltenaace operation impossible. The Commission's contractors, 
have learned a number of maintenance devices which have 

dv the usefulness of the reactors. Others tt-ill be 
There can be no certainty about the ultimate useful life t l J t c ~  

of the reactom; sooner or later their failure may cause permanent 

sklu t-doFa* 
fiFnctor construction 

reactors, therefore, would be required even to assure the 
m;;ntenance of present output. Schedules, however, call for in- 
creased production. To  provide the additional capacity needed, a 
p t f  c t  or construction program was authorized late in 1947 and was 
brought to peak of activity in 1948. More than 15,000 construction 
,i.orkers are employed on the new reactors and on supporting facilities 
for research, transportation, storage, housing, and community needs. 
important units are scheduled for completion during 1949. 

]ic,"ever, 

deTeloPed* 

CHEMICAL SEPARATION 

After irradiated slugs have been discharged from the reactors, 
tbev are chemically treated to extract and purify the plutonium. 
~ b i  chemical plants devised for this purpose are large and of novel 
design. They are, essentially, long, deep canyons of concrete (ap- 
proximately 90,000 cubic yards of concrete for each plant-enough for 
30 miles of highway), containing processing cells within which the 
necessary series of chemical operations can be carried on by remote 
control. The slugs which they process are intensely radioactive. 
Personnel remain behind heavy shields several feet thick and view 
the work through periscopes. Residues must be very carefully 
handed. After the plutonium has been extracted, the remaining 
uranium, contaminated with highly radioactive fission products, is 
held in storage. 
Better Ch.em ieab Separution 

The Commission and its contractors are devoting much research, 
development,, and construction effort to the improvement of these 
processes. AIore efficient use of the available material will be realized 
through improved separation and recovery processes and will produce 
great' economies in manufacture. 

In 1947, the Commission acted to speed up thk research program. 
By early 1948, a large aggregation of scientific and engineering talent 
WIS at work on the problem. The Commission's Argonne and Oak 
Ridge National Laboratories and Knolls (Schenectsdy, K. Y.) Labo- 
ra tov  conducted major investigations, together with the General 
Electric Co., Standard Oil Development Co., Carbide d i  Carbon 



28 FIFTH SEMIASSEAL REPORT 

k 

t 

The t 
and C011 
acquired 
The COI 

Compan 
In the s 
15,400 p 
13,000 c 
lation of 
families . 
number 
living a( 
land-P 

7 ~ - -  > 

f 



c 

PRODUCTION 
f 

29 

CONSTREGTION FOR EXPANDING NEEDS 

and expansion of operations at Hanford has 
rlired a large amount Of construction of supporting services, both 

n4 
~~ increase capacity and to replace mar-built facilities. Laboratories, 
aarebouses, shops, roads, railroads, bridges, utilities, fencing and 

security installations, addit,ional storage facilities for radioactive 
tes--all have been under construction in 1948, together with the 

\ F S  housing and 0 ther facilities required to serve the residents 
of community of over 20,000. 

Laboratories provided in the original project were Limited strictly 
to those needed to peI-form ody  routine control analyses. In the 
subsequent years of operation, the need for research facilities for 
investigation of major plant problems increased. Some expansion 
of h e  original laboratories was authorized from time to time to get 
he necessaq development work started for the new plant. A de- 
t&d survey of need for adequate permanent laboratories was made 
1948, and plans are now being completed for the building of addi- 

tional laboratories. 

HANFORD-RICHLAND COMMUNITY 
The town of Richland, located near the junction of the Yakirna 

md Columbia Rivers in the State of Washington, is built on the land 
acquired by the Federal Government in 1943 for the Hanford works. 
The community was initially built and operated by the duPont 
Company, under the supervision of the Manhattan Engineer District. 
In the spring of 1945, the town reached a total population of about 
15,400 persons. After the war, population declined to a low of about 
13,000 during 1946.' At  present, Richland has an estimated popu- 
lation of 20,000, of whom 1,500 are temporarily crowded in with other 
families. As at Oak Ridge, the size of the town is predicated on the 
number of Hanford works employees and their families unable to find 
living accommodations in towns nearby. The closest towns to Rich- 
lsnd-Pasco and Kennewick-are also overcrowded. Additional 
housing and community services are being built to serve the larger 
w o r m  population needed for the expanding plant. 
*In December 1948, the E. I. duPont de Semours md Co., Inc., of Wilmington, Del., agreed to survey 

the total prohlem of research and engineering involved in improving the chemical processes used in produc- 
tion of phtonium. 
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OPER-4TION OF THE COMM‘C‘NITY 

1948, the Commission and the contractor have taken steps During 
and the community and to make it a pleasant place to live and, 
rlv as feasible, a normal one. In contrast with Oak Ridge, to esP 

ne& md has been and is now being operated by the same contractor R i d  a-fin operates the plant facilities which the community supports. 
the original operator, was succeeded in September 1946 by 

If,PO”tl 
~ e ~ e r a l  Electric CO., and Government supervision of this con- 

Lh tract operation passed from the Manhattan project to the Commission 
&nuary I, 1947. Here, too, the Government must conduct a wide on J of activities that are performed in normal communities by 

lIu,dlords and local governments. Such activities include the pro- 
vision, operation, and maintenance of housing accommodations; 

provision and maintenance of police pro tectiori, fire protection, 
g&rbage disposal, utility operation, and transportation service. 
c o ~ e r c i a l  establishments operating witbin the reservation- are 
licensed and operated under the supervision of the General Electric 
c0-! which acts for the Government in these matters. By agreement 
*.ith locd authorities, the school system in Richland is operated as a 
MUlW district in the Washington school system, with financial sup- 
port from the State. The Commission, however, also supports this 

by payments to the school district and by providing the 
ph?sical plant. 
 mu^^^^ Administration by Government 

The Commission plans that Richland, like Oak Ridge, shall be a 
normal community. Steps already taken are the reorganization of 
the budgets and accounts. 

Richland differs from Oak Ridge in one respect: The town was 
nerer confined within guarded barriers. Commercial interests are 
norv building stores and are currently discussing with the contractor 
the building of rental housing in Richland. The Cornmission is 
encouraging this interest. 
Citizen Participation 

A committee of Richland residents recently developed a charter for 
a t o m  advisory council for presentation to the citizens for a referen- 
dum vote. Thile this council would of necessity be advisory at  this 
time, its existence would enable residents to take a more significant 
p u t  in the management of the community and should lead to more 
responsibility for municipal government. 
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&LISTER PLAN 

The housing deficiency in the vicinitcv of the Hanford plants 
tinues acute. Whereas at Oak Ridge the principal problem is the 
replacement of marginal and submarginal housing, a t  Hanford tl,, 
Commission faces the tasli of supplementing existing housin, cr in or&, 
to accommodate the personnel required to staB the expanding Opero- 
tions. 

In  late 1948, a preliminary draft of a mnster plan for Richland 
ready. This plan will describe, in test and maps, the basis for 
planning the community; the probable directions of its grmvth; pro- 
posals for land use; location of regional and local thoroughfares; and 
development of the school system, community facilities, commercial 
and industrial areas, public utilities, and public transportation. 

Construction began in the summer of 1948 under the guidance of 
the preliminary studies then available on such badly needed improve- 
ments as additional school classrooms, expansion of the hospital, nep 
power lines, housing and dormitories, and dust control measUrep 

G * 

OTHER FUNCTIOXS RELATED TO PRODUCTION 

RADL4TIOS DETECTIOS IKSTRUMESTS 

Radiation detection instruments are essential nearly everwhere 
in t8he atomic energy project'; the Commission and its contracton 
are using about 60,000 today. For several years, project worken 
had to invent these instruments for themselves and then manufac- 
ture them. Today, holvever, there are more than a score of com- 
peting American industrial firms developing instruments and supplying 
them directly to the Commission's contractors. The multiplying 
requirements of an atomic age will soon demand that this new in- 
dustry expand to do a, business running into many millions of dollars 
of annual sales. 
L7ses qf the Instruments 

Nuclear radiations enter into nearly all the production processes 
and research projects of atomic energy; and the instruments that 
detect, analyze, and measure these radiations are essential in both 
plant and laboratory. They are essential for the control of processes- 
to measure, for instance, the intensity of the chain reaction inside a 
plutonium-producing reactor; for the control of product quality-to 
analyze, for example, the radiations emitted by reactor-produced 

The tl 
uranium 
trol. Bo. 
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isotopes as an indicator of their puritty; for health physics moni- 
to measure%nd analyze the radiations to which workers may r l ~ d  io 

tor i rK-  be psposed; for fundamental research-to reveal nuclear activities, 
to follow the movements of tracer isotopes; and for a great many 

or 

There are dozens of types of these instruments adapted to different 
hfost of them collect the electrically charged particles 

,reduced in the air or gases by nuclear radiations, as contrasted with 
J the principle of detection of electrical currents induced in conducting 
solids (%Tires) of a radio detector or a light meter. To get the sensi- 

tisit9 flexibility required for the many different atomic energy 
,pplirations, electronics engineers have devised a great variety of 
norel devices-special low-grid-current electrometer tubes, propor- 
tiond counter tubes, Geiger counter tubes, ionization chambers, and 
&dathg materials. 

~~h of an Industry 
cp to 1945, only six commercial f irms had manufactured complete 

h,,truments for sale. During the war yeam, their sales to the atomic 
mpra project averaged about a third of a million dollars a year. By 
the beginning of 1947, their output for this purpose had mounted to 
&bout a million dollars a year, and i t  has just about doubled each year 
sbce, so that today i t  stands at some four million dollars year. 
Today there are 24 companies that manufacture complete instmments 
and others that produce various components. 

During the past 2 years, the Commission has taken many steps to 
promote this development of the industry. 
7I.e Future 

Cp to July 1948, the Commission had purchased all instruments for 
the atomic energ-y project through a central procurement office. By 
that time, however, the output of industry was satisfactory in quality 
and adequate in quantity. It was then possible to authorize AEC 
contractors to purchase direct from manufacturers in a thoroughly 
competitive market. Although it now appears that the volume of 
instrument procurement for the Government atomic energy program 
may not increase greatly from this time on, it is certain that the 
requirements of atlomic science and technology and of national defense 
K ~ U  provide an expanding market for the firms that are today acquir- 
k skill and experience in the new industry. 

mposes, wherever nuclear radiation is released. P 
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ACCOt7h-TIKG FOR ATOMIC E S E R G T  KITERIALS 

The two main safeguards against loss or misappropriation of 
uranium and plutonium are ph>-sicsl protection and accounting con- 
trol. Both safeguards are important, and neither is adequate alone. 

, 
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Physical protection (plant design, operating methods, fences, guards 
etc.) is designed to prevent misapproprjation Znd similar physica[ 
losses. Accounting is needed to t8ell how much material is on hand 
and to check on the efficiency of the production process. Accounting 
controls also determine the effectiveness of the physical safeguards 
against diversion of material and hold to a minimum material lost 
in the manufacturing wastes. 

The quantitative measurement of these materials is complicated. 
It is necessary to measure and account for the metal content of various 
gases, chemical sludges, and heterogeneous mixtures in the Production 
processes. It is also necessary to check the nuclear properties of the 
materials to insure that no theft has been masked by substitution of 
other materials. In many instances, the items are highly radioact;,, 
or dangerously toxic, and in other instances production processes are 
such that materials must be measured, inventoried, and accounted for 
while in process or in use in closed systems. 

Procedures 
In 1947, the Commission esta-blished preliminary procedures for 

obtaining and summarizing the needed inventory and loss infoma, 
tion, Actual experience at the different plants was next studied. 
During 1948, the procedures were revised to incorporate improvements 
which field experience had shown to be desirable. Although satis 
factory measurement- methods and control procedures have not yet 
been developed for all materials a t  all stages of production, a fairly 
comprehensive system was in operation by the end of 1948. Add;- 
tional refinements and improvements will be adopted as they become 
available. 

Analysis 
The second problem is to determine whether these materials are 

properly controlled and accounted for by the contractors who operate 
the processing plants. This determination requires a comprehensive 
on-the-scene examination, which must go beyond ordinary auditing 
procedures. The reliability of material-accounting reports depends 
upon the underlying measurement methods and inventory procedures. 
Therefore, a satisfactory examination must include a review of these 
methods and procedures, as well as a review of the records. 

During 1947, audit, statistical, and analytical methods of examina- 
tion were developed, necessary personnel recruited, and examinations 
made at representative plants. During 1948, many additional exam- 
inations were made, the methods were improved, and the program has 
been expanded to cover each major plant a t  three month intervals 
in 1949. 
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of Transfers of Source AIa te rd  J2p&ng . 
In with the requirements of section 5 (b) of the Atomic 

Act of 1946, the Commission on March 17, 1947, issued regu- EnergS 
latiODs the act’s requirement that “Unless authorized 
bp license issued by the Commission, no person may transfer or 

receive possession of or title to, or export from the United 
sUtes my source material after removal from its place of deposit 

in Specifically prohibited is the use of uranium for decorative or non- 
,oductive purposes such as photography and the coloring of ceramics 

P &,ssware. About 3,500 pounds of uranium, as uranium oxide 
(-L&OS), a re licensed and consumed annually in the United States as a 
chemical reagent, in the manufacture of certain special glasses, in 

Thorium com- 
unds totaling 30,000 pounds, as thorium oxide (Thoz), are licensed Po each year for use in the manufacture of incandescent gas mantles 

Other uses of thorium totaling 6,000 
o,mds, as ThOz, are for alloys, reagent chemicals, and research. 
Limited quantities of uranium are authorized for export from time 

P 

to time, largely for use as a reagent in chemical determinations of 
&dim.  These uranium exports are permitted only in instances 
ahere the ultimate receiver can be identified and the use determined. 
The licensing office of the Commission exchanges information with the 
Canadian Atomic Energy Control Board, for example, in connection 
~ t h  uranium and thorium compounds which are transferred between 
the two countries for nonatomic-energy purposes. 

Exports of thorium nitrate, Th(NO& solely for use in the manu- 
facture of incandescent gas mantles, have been authorized by the 
Commission since September 1947, under certain safeguards estrtb- 
lished by the Commission in conjunction with the Department of 
State. The present limited importance of thorium in the Nation’s 
atomic energy program, as well as the essentiality of thorium 
in producing light for a large part of the world, have led the Commis- 
sion to permit the export of limited quantities of thorium nitrate for 
this purpose. The quantities authorized for export, of course, repre- 
sent thorium in excess of the needs of the national atomic energy 
program. 

As in the case of uranium exports, the thorium nitrate is licensed 
for export to foreign incandescent gas mantle manufacturers only 
after a careful survey of the facilities in which the thorium nitrate 

be used, the inventories of the mantle manufacturers, their 

(See Appendix 4 for complete regulation.) 

electrical equipment parts, and in research. 

the United States. 
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1948, in addition to handling a large volume of export During 
lications, the Commission sought to extend the effective- Grease HPP 

of its control over equipment under the regulation. To check 
p& ossibilitly of clandestine export shipments, monthly reports of 
the P ,,,tic sales of such equipment are obtained from the various 
don' nufacturers. In appropriate cases, inquiries are addressed to con- 
''' es to determine the final use of the equipment, and information 

fm&hed regarding regulations governing export of such items. SI, 
is At the time of issuance of the regulation, it was realized that some 

trois should continue to be exercised over exports of materials and 
&quip merit which are required for an atomic energy program but which 

#re covered by the licensing procedures of the Commission. The 
ious atomic energy projects were reviewed and a list prepared of 

the ore important items required for their construction or opera- 
tion, Through the cooperation of \the Department of Commerce, 
stion has been taken to control the export of such items. 

p ~ h g  the year, the Commission named representatives to several 
hteragency committees established by the Secretary of Commerce, 

rate the strategic importance of all commodities in foreign 
trade and advise the Secretary on the formulation and implementa- 
tion of export-control policies. These representatives direct attention 
to the strategic importance of those materials that can be utilized in 
an atomic energy program. 

CONSTRUCTION AND ENGINEERING POLICY 

Engineering and construction efficiency is helped by standard 
practices. Steps toward standardization in practice and policy were 
taken in 1948 throughout the construction-engineering program. 

A Contract Manual is being prepared which specifies practices and 
procedures to be followed by the Commission and its contractors 
for construction and engineering, methods of formal advertising, 
invited bid procedures, and ground rules for cost-plus-a-fixed-fee 
contracts and fee negotiations. The men writing the manual first 
made extensive studies of the practice of other Government agencies 
and various contracting offices of the Commission. After issuance 
the manual mill be supplemented from time to time with sections 
covering additional phases of contract administration. 

MOBILIZATION PLANNING 

In the event of national mobilization, the requirements of the 
Commission would be in competition Kith the suddenly expanded 
and urgent demands of the military and other agencies. With this 
wentuality in view, the Commission has undertaken a planning pro- 
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gram which would anticipate and provide for its material, industrial OCtOb 
and manpower requirements under such circumstances. TI& f l e d  
gram requires continuing liaison with other Government agencies 3'5, l9 
engaged in similar planning, such as the National Security Resources l a d  
Board, and the Munitions Board of the National Military Establish- to ins 
ment. 

Mobilization planning by this agency involves analyzing Present 
and proposed plans for AEC operations and determining: 

I 

1. Material, industrial, and manpower requirements; 
2. The existence of weak links in supply lines; 

f 

3. Measures required to correct such weaknesses; 
4. The stock-pile levels which should be maintained for pro- 

duction materials, operating supplies, and equipment ; 
5. The earmarking of industrial and utility capacities which 

would be required to assure the operation of the atomic energy 
program. 

Requirements Studies 
During 1948, the Commission completed initial studies of estimated 

requirements in the following categories: Electric power, manpower, 
machine tools, automotive equipment, construction equipment, auto- 
motive and construction-equipment maintenance and operating items, 
organic chemicals, inorganic chemicals, radiation detection instru- 
ments, and construction materials. 

A study also was made to secure and record detailed individual 
information on Commission and contractor personnel for possible use 
in connection with justifiable requests for draft deferment and the 
retention of reserve officers. 

Arrangements were made for AEC participation in the Munitions 
Board program for the voluntary allocation of private industrial capac- 
ities. 
Allocations of hateriuk 

rector of the Office of Industry Cooperation of the Department of 

i Other studies are under way. 
- 

5 
! 
i 
i 

On March 29, 1948, Commission representatives met with the Di- F 

Commerce and requested him to place the steel requirements of the 
AEC under Public Law 395, Eightieth Congress. At the request of 
OIC, steel requirements for the period July 1, 1948, to February 28, 
1949, were supplied and on June 22, the over-all plan was approved 
by the Attorney General and the Secretary of Commerce. The plan 
apparently has worked out to the general satisfaction of all concerned 
up to the present time. 

On September 1, 1948, AEC submitt8ed its steel requirements for 
the 6-month period March 1 to August 31, 1949, to OIC with the 

I 
b 

1 
request that the existing plan be extended to cover this amount. On b 

- F j E j V C J J  P " 2 1  i 
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ber 6, the Steel Products Advisory Committee met in the Depart- 
f Commerce and unanimously approved an extension to August rial, industrial, i octo 

es. This pro+ 1 nlcnt 0 -  
1949. % 

3 1 7  Inn il-idual arrangements are being made with producers designed agencies 
r i t ~  Resowccs 

insure the delivery of other critical materials in short supply. daV Establish, to 
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- one of the two major methods of producing fissionable materials is 
an u&ar reactors, as at Hanford. The program of development of 

reactors-not only for the production of fissionable material 
but for the generation of power and for nuclear research-comprises 
a substantial part of the Commission's activity. The intensive effort 
being put into the development of react>ors is of such great importance 
8nd scope that the Commission is preparing a special report to the 

The past year has brought considerable progress in the formation 
and starting of the reactor development program. Both the technical 
and managerial phases of reactor development work will be covered 
io the forthcoming special report. 

i 
t Congr&s on this subject. 

i 
i 
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h T R O D U C T I O X  

The activity of the Atomic E n e r e  Commission receiving major 
attention has continued to be the production and improvement of 
atomic weapons. This has three principal aspects: Production of 
fissionable material, manufacture of weapon Components, and de- 
velopment of new designs of weapons. Important advances have 
been made in all these fields in 1948. The production of fissionable 
material is being expanded. Kew designs of ii-eapons hare been 
tested and found to be successful, and further developments are noa 
in progress. 

WHAT IS AN ATOMIC WEAPON? 

The fundamental ingredients of atomic weapons are the fissionable 
materials uranium 235 and plutonium. These are heavy metals, 
which are similar in appearance to ordinary metals. They are non- 
explosive in small quantities. But an explosion can be produced br 
bringing sufFiciently large masses of fissionable material toget& 
rapidly. An atomic weapon is a device for doing this. There are 
limitations on the size and weight of an atomic weapon if it is to be 
carried in an airplane and dropped on a target. It must be capable 
of being produced in quantity. It must be reliable in performance. 
A total of eight atomic weapons have been detonated: In  the test at  
Alamogordo in July 1945, a t  Hiroshima and Nagasaki in August 1945, 
in the two tests a t  Bikini in July 1946, arid in the three tests at Enilwe- 
tok in April and A1ay 1945. 

Los L4LAMOG SCIEKTIFIC LABORATORY 

The center for the development of atomic weapons is the Commis- 
sion's Los Alamos Scientific Laboratory, operated under a contract 
with the University of California. Los Alamos is about 35 miles 
from Santra Fe, hT. >lex. It is in rugged country on an isolated 
mesa, 7,500 feet above sea lerel. The operations of the laboratoq 
were initiated in April 1943 by the Manhattan project, and all t h  
facilities constructed there were of a temporary nature. The site 
was selected because its isolation made possible the necessary securit? 
precautions and because it provided space for the extensive testing 

40 



mng major 
ivement of 
duction of 
s, and de- 
ances have 
fission a blc 
have been 

its are now 

8 fissionable 
vY metals, 
3y are non- 
roduced by 
d together 

There are 
F it is to be 
be capable 

3rformance. 
the test a t  

ugust 1945, 
s at Exhe- 

Le Commis- 
a contract 

it 35 miles 
an isolated 
labora t or-y 

and all the 
. The site 
iry securi t:* 
sive testing 

MILITARY APPLICATION 41 

,litics ,cquired. The site continues to be a good one for these 
fer1 in addition! the Los Marnos laboratory has an important 
f called the Ssndia Laborator:? near Blbuqnerquc, S. Jfes., 
p 1 d 1  

eminent group of scientific and technical personnel came lt-ltieh 

The wartime activities of the 
11' u in the atomic weapons Tvhich 11-ere used against 
1:l bo llirosllima and Kagasaki. After the war, many of the key personnel 

d to their previous peacetime activities at considerable cost rrt lime 
the  However, during the 

the strength and stability of the laboratory have greatly to 
li,-;t 3 p r s ,  

ed; tlle high capabilities of the staff are indicated by the recent hlcreas 
,s in weapon developinent and basic research. There are now 

SUCCesL 
3 , p o  people employed by the laboratory, including those a t  about sadid, and over half of these are scientists, engineers, and tech- 

GCians. In addition, there are a number of specially qualified con- 
Ell jtants who spend part of their time a t  the laboratory, especially 
during the summer when they are free from teaching duty, and work 

Research and development by the Los Alamos laboratory over the 
felv years resulted in new designs of atomic weapons which were 

,ucccssfully proof tested in 1948. Work has also been done on the 
development of weapons for greater ease of production 

sild greater serviceability. The research and development program 
is a continuing one and has the goals of improving present weapons, 
devising new weapons, and increasing the basic knowledge required. 
In order that the Los Alanios laboratory may effectively carry out 

&e program assigned to it, new technical facilities are necessary. 
The facilities now in use are largely those built during the earlv days 
of the Manhattan project, when emphasis was on speed of construction 
of temporary buildings. These structures stre crowded into a small 
area and are highly unsatisfactory from the standpoints of economy, 
efficiency, security, and safety. Some additional structures have been 
built in this area since the war, but the limit, of use of this space has 
n o x  been reached and further construction must be carried ou'; else- 
where. The construction of new technical buildings at another loca- 
tion at Los Alamos is needed for future progress and flesibilit<y in the 
atomic 11-eapons program and for eventual dollar economy. Illitial 
construction projects of immediate urgency have been authorized for 
the fiscal year 1949, and these will be integrated into a longer range 
plan for the construction of the new technical area. 

A number of other laboratories of the Commission, of other Govern- 
ment agencies, and of industrial contractors also contribute in import- 
ant ~ Q Y S  to various portions of the work on atomic weapons. 

.\~--arj~s closel3- with the armed forces. 
oe 
Lilanlos to work during the mir. 9 l u ,  

rnt,orY 

and efficiency of the IaboratoT. 

with the regular staff. 

~ ~ ~ U 3 ~ ~  
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RESEARCH AT LOS -4LSMOS 

The work at  Los Alamos includes research on the physical, 

aQd cal, metallurgical, and nuclmr properties of fissionable materials 
other materials of interest. Such research leads to  the discovery and 
the understanding of the fundament a1 facts and principles involved 
and thus provides the basis both for immediate development oi 
atomic weapons and for broad advances in the future on both the 
military and the peaceful applications of atomic energy. Often, veri 
specialized equipment is required for these purposes. The ltlborato& 
has a cyclotron, a betatron, a CockcroftC-Talton accelerator, and 
2%-million-volt electrostatic accelerator. A 12-million-volt electro, 
static accelerator, authorized in March 1948 and now under construc- 
tion, will furnish precise data on high-energy interactions betBTcten 
atomic nuclei. There are two small research reactors in operation, 
one employing enriched uranium 235 and the other plutonium, which 
provide neutrons of low and high energies for experimental investiga, 
tions. By such means, numerical data of importance to weapon 
development may be obtained. Research at h s  Alamos includes 
investigations of certain subjects of general scientific interest, ranging 
from the nature of nuclear forces to the effects of radiation on living 
organisms. Some examples of these activities are given in the chapters 
on research and biology and medicine. 

DEVELOPMEKT A N D  TESTING OF ATOMIC WEAPONS 

By 1948 the atomic weapons program at Los Alamos had progressed 
to the point where new designs of weapons had been developed, and 
full-scale tests were necessary to “prove in” the new designs. Con- 
sequently, three atomic weapons were exploded during Operation 
Sandstone at the Eniwetok Proving Ground in the Pacific in April 
and May 1948. Unlike the tests at Bikini in 1946, the primary pur- 
pose was not to determine the destructive effects of atomic weapons 
on ships or other structures, but (1) to ascertain the energy of explo- 
sion of weapons of new design and (2) to measure certain physical 
phenomena which occur during the explosion. The organization of 
these tests is described in the Commission’s Fourth Report to the 
Congress issued in July 1948. The statement is made there that: 
“Operation Sandstone confirms the fact that the position of the 
United States in the field of atomic weapons has been substantially 
improved.” . Extensive study and analysis of the results of the tests 
have firmly established that a substantial gain in energy release was 
obtained. The measurements made during the tests have furnished 
a much sounder basis for the understanding of atomic explosions, 
which is necessary for the further development of atomic weapons. 
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J?EODT-CTIOS O F  XTOUIC WE-4POKS 

developments at LOS -4lamos and the tests at Eniwetok pointed 
to the production of improved weapons. In  order to take 

N'RV ndvant,age of these achievements, a considerable expansion of the 
Jlany parts go into a completed fd 

p o d  These are manufactured by various industrial contractors 
\1-t4-)0n. ecial Government facilities throughout? the country. The 
(3r W 'P fl,,nofacture of the various parts must be carefully scheduled and 
tl,r parts brought together, inspected, and assembled. During 1948, 
tilCse ,ctit.itlies were systematized, and the construction of several 
,dditional facilities for the manufacture of weapon components was 

The 

tion program was required. 

porn pleted * 
CUSTODY OF STOCK PILE OF ATOMIC WEAPONS 

L kccording to section 6 of the Atomic Energy Act of 1946: 
The President from time to time may direct the Commission (1) to deliver such 

,,Bntjties of fissionable materials or weapons to the armed forces for such use as 

o n  July 24,1948, the President affirmed the present custody of atomic 
\,.,apons by the Atomic Energy Commission. He stated: 

4 ~ s  President of the United States, I regard the continued control of all aspectjs 
the atomic energy program, including research, development and the custody 
atomic weapons, as the proper functions of the civil authorities. Congress 
recognized that the existence of this new weapon places a grave responsibility 

the President as to  its use in the event of a national emergency. There must, 
of mume, be very close cooperation between the civilian Commission and the 
>+jlitary Establishment. . . . 

(1 
ht, deems necessary in the interest of national defense. . . . 

The Commission has been cooperating fully with the National Military 
Establishment in taking measures to assure a maximum state of 
readiness in the field of atomic weapons and to assure, whenever the 
President so directs, the immediate transfer of atomic weapons from 
the Commission to the National Military Establishment. 

Los ALAMOS COMMUNITY 

Because of the isolated location of l k s  Alamos and because of the 
special security precautions required, it was necessary during the war 
to construct living quarters on the site. The community grew rapidly 
:nto a small town requiring a hospital, a church building, schools, 
stores, and recreational facilities. Many of the wartime buildings 
Bere temporary and inadequate, especially the housing. Moreover, 
s h e  the war, the number of residents has increased from about 7,000 
M about 9,000. In order to attract and retain the personnel required 
kc this key installation, they and their families had to be provided 
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The nen- community center at Los Alamos, N. Ales., the town created by the 
wartime atomic u-eapon project on a mesa top 7.500 feet above sea l e d  
Barracks in foreground typify the housing provided for scientists and other 
n-oilier:: until rwcrltlt- 

The nen- . 
being r 
houses 
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with as nearly normal living conditions as possible. To accomplish 
this, it, has been necessary to carry out a construction program to provide more permanent housing and a new community center - A 

ere similar problem exists at the Sandia community but is less set. 
because of its proximity to Albuquerque. 

COKSTRCCTIOK I S  1948 

At Los Alamos during 1948, work was completed on the construction 
of 826 houses, 92 %bedroom apartments, 84 l-bedroom apartments 
and a permanent trailer camp. Barracks were converted into 4 301 
room dormitories. Construction is under way on 333 additional 
houses, 144 1-bedroom apartments, and 12 4-unit apartment houses 

The first section of the community center was occupied early in 
1948. It includes a bank, theater, recreation hall, shops, offices for 
newspaper, radio, and welfare activities, and a central steam plant and 
distribution system. The second section of the community center uras 
completed late in 1948 and is now occupied. It includes a number of 

stores, a restaurant, and a post office. 
The Los Alamos high school was started in October 1948 and is to 

be completed in August 1949. Additions to other schools are being 
made. Work has proceeded on an addition to the power plant, a new 
water supply line, additional water wells, a propane-air gas plant, a 
steam-generating plant to serve the new high school and other struc- 
tures in the same area, new warehouses, the construct'ion and improve, 
ment of roads and streets, landscaping, and alterations or additions 
to the present housing, the transient quarters, the hospital, the medical 
supply building, the administration building, the fuel tank farm, and 
the landing strip for airplanes. 

TOWN MANAGEMENT 

The management of the Los Alamos community was undertaken by 
the Manhattan project during the war and became the responsibility 
of the Commission in 1947. Changes have been made in the adminis- 
trative organization and in the operating procedures, with the result 
that maintenance of structures and utilities has been steadily improv- 
ing and operating economies have been effected. 

On December 13, 14, 15, and 16, 1948, a subcommittee of the House 
Committee on Expenditures in the Executive Departments held public 
hearings at Los Alamos. The hearings related to administrative prob- 
lems at  Los Alamos and did not concern the secret actirities conducted 
there. On January 3, 1949, the Expenditures Committee submitted 
a report (H. Rep. No. 2478, 80th Cong., 2d sess.) on the Los Alamos 
investigation and set forth the subcommittee's findings and recommen- 
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It is the view of the Commission that, in general, the tenor of 
Most of the items criticized 

been corrected or are in the process of correction. The 
enditions of the Committee will be given serious consideration 
laIls for Los Alamos. 

is helpful and constructive. 
Abendlr 

C 0 &I 32 U S I T  1' A FFh I RS 

The problem of self-government of Los Alamos has been manifest 
A town council 

f@mqenting the residents was initially set up to act as an advisory 
community affairs and has continued to function in this way. 

,ppointed a hospital board and a library board and has formed 
r:07~tory planning committee to study the problems of the 1,700 
peBons living in the 1,300 dormitory rooms at Los Alamos. An elected 

of education has given- the residents a voice in the curriculum 
nduct of the schools, which have an enrollment of about 1,300. 

council appointed a charter commission which has made 
It was plxned to 

these recommendations to a referendum, but action has been 
ostponed until the question of jurisdiction discussed below has been 

the tilne the community was first established. 

f ' 

1 
b@ds 

board 
BOd 
The 
rec.ommendations on a form of city government. 

t -  

1 settled. 
JURISDICTION 

The h s  damos  area consists of approximately 69,000 acres, of 
,&ch some 65,000 acres were transferred from the United States 
Forest Service either directly or through the Manhattan project to 
the Commission. This land has remained under the jurisdiction of 
the State of New Mexico. About 3,600 acres, consisting of small 
parcels of land scattered throughout the area, were bought in fee by 
the Manhattan project from private owners and were later transferred 
to the Commission. These parcels of land are under the exclusive 
jurisdiction of. the Federal Government. The boundaries between the 
jurisdiction areas conform to no natural boundaries in the town and, 
in fact, intersect a number of houses and dormitories. 

This situation, where different kinds of jurisdiction exist over differ- 
ent plots of land at  Los Alamos, is making it difficult to achieve the 
Commission's objectives of establishing a sound system of law enforce 

I 
g 

8 
I 

I 
ment, developing local community government, and providing an ade- 
quate system of protection and enforcement of private rights. These 
difficulties are exemplified by two recent decisions of the New Mexico 
courts. One court has held that a resident of Los Alamos residing on 
exclusive jurisdiction land mas not a resident of New Mexico and 
could not obtain a divorce in the State courts. In September 1948, the 
Supreme Court of Kew hllexico held that residents of the exclusive 
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jurisdiction land were not residents of Kew Xlexico for the Purpo- 
of yo ting. v* : 

It is the desire of the Commission that the Congress Conside, 
soon as possible a bill to retrocede to the State of Ken- Alexic0 esclusivp BQ 

e bounf]. jurisdiction held by the Federal Government, of land within th 
aries of the Los Alamos area. The whole area would then be cOnsidcrrd 
as part of the Staie of New Mexico and uniform jurisdiction \frould k,e 
achieved. 
the same basis as the Commission’s projects a t  Oak Ridge, T 
and Hanford, rash . ,  where State laws apply. Experience at o< 
Ridge and Hanford has demonstrated that the performance, protee, 
tion, and security of the Commission’s functions can be adqUatlF 
safeguarded under State jurisdiction. 

This retrocession would place the LOS Alamos Project 
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B ~ ~ g A R C H  I N  THE PHYSICAL SCIENCES 

IXTRODUCTIOK 

Qipntific research can be described in terms of qualitly and quantity, 
c it, is possible to give a numerical measure of quantity, for 

ting the numbers of technical reports written during a 
quality is not so readily described. Outstanding events 

the discovery of nuclear fission or the invention of the cyclo- 
What is perhaps not so clear is the fact 

hese discoveries, while they are outstanding, are not isolated 
the vast body of scientific knowledge which is being continually 

boratories around the world. 
States until about 1930 was never an outstanding 

g;cturce of fundamental knowledge. After that, American science 
ly until World War 11, and yet by far the greater 
as aimed at solving immediate practical problems. 
about two-thirds of all United States research in the 

bte 193O’S, Government for a sixth, and universities and institutions 
-\\-here basic research was paramount-for only about a sixth. 
During the war, as scientists left the campus for Government or 
industrial projects, the flow of new fundamental knowledge dwindled 
to a trickle. Scientists voluntarily narrowed their horizons and 
Concentrated on getting specific jobs done. 

The national development of atomic energy will always demand 
kind of work; the programs of all of the plants and major labora- 

tories of the Atomic Energy Commission could not advance at all 
pithout teams of scientists and technicians concentrating on the 
solution of pmticular problems. But, as the Congress recognized, 
atomic energy development would be stunted and shriveled without 
B long-term program of basic research-without the continuing per- 
formance of thousands of exploratory and confirming exp&iments to 
add to our store of fundamental knowledge in the sciences related to 
atomic energy. 

e easily recognized. 

i 
t 
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GROPrTH OF ATOMIC ENERGY RESEARCH IN 1948 

Duhg 1948, the Commission has strengthened the organization 
bough  wllich it coordinates a Nation-wide research effort, both in 
Its O w n  and in contractors’ laboratories. The AF,C statutory General 

r 
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Advisory Committee of distinguished American scientists, ind 
ists, and authorities in other fields has been a mainstay to the eo ustrial, 

Q= 

The physical research program-the w r k  in nuclear science urllt 

its many related fields, such as chemistry, metallurgy, physic., 
and mathematics-is carried on for the most part a t  the large BE + 

Laboratory, Oak Ridge Kational Laboratory, LOS Alamos ScieQtific: 
Laboratory, the Ames Laboratory, the Radiation Laboratory of tt 
University of California, and the laboratories connected with major 
production plants, such as the Hanford Plutonium Works, the ?,. 

gaseous diffusion plant, and the Y-12 Laboratory at  Oak Ridge 
Other centers of research-institutional and industrial-which d u h i  
1948 worked on one or more aspects of the national atomic enerD 
physical research program include the National Bureau of Standards 
Columbia University, the University of Wisconsin, the Batelle &,fern: 
orial Institute, the Massachusetts Institute of Technology, the 
Carnegie Institute of Technology, the Illinois Institute of Technology, 
the Sylvania Electric Company, and the Institute for Advanced Studg 
Princeton, N. J. 

During the year, the Commission and the Office of Naval Research 
agreed upon a program of joint support of fundamental research in 
which the two agencies have a common interest. A total of 45 cop 
tracts in physical research were selected for support in whole or in 
part by the Commission. The research involves unclassified projects 
in which many nongovernmental laboratories, universities, and other 
research institutions participate. Projects that cover a wide range 
of investigations in nuclear and general physics, chemistry, metallurgy, 
ceramics, mathematics, and geophysics are administered by the Office 
of Naval Research in order to take advantage at this time of the 
existing administrative organization maintained by that agency. The 
cooperative program provides a measure of coordination for research 
in fields in which t,here is a serious shortage of qualified scientific 
personnel. 
Providing the Men and Machines 

A good share of the year's effort went into the job of providing the 
men and machines without which the Nation's atomic energy enter- 
prise would be crippled in the years ahead. The National Research 
Council undertook a large AEC-supported fellowship program in the 
sciences related to nuclear energy; all of the Commission's major 
laboratories moved toward making themselves into regional training 
centers, in more or less degree, and 58 universities worked with them 
toward this end (see Appendix 3). At all AEC work centers, research 

mission in its job of shaping the broad outlines of the work. 

laboratories: Argonne National Laboratory, Brookhaven Nationat c' 
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laboratories, and the tremendously expensive equipment of 

nd the like-were either being built already or well adranced 
I 
i .jC:lr S $ pl" 

f,,liIdiJICnS' cience-nuclear reactors, particle accelerators, radiation labo- 
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1 .niso/ope Training Courses 
training program zonducted by the Oak Ridge 

of xuclear Studies was one of the outstanding programs of i t u tie During the first 6 months of its operation 128 scientists 
* 99 institutions in 32 States at tended its 4-~t'eek, intensive courses 

f@@ use of tracer isotopes for research in such widely diversified 
iiplas as blood circulation and oil cracking. The fourth of these 
purses, OP en to industrial scientists, was attended by 32 research 
,-,kern from industq and Government. Three courses are scheduled 
tnf th e first quarter of 1949. 

The 

I v- B&iu.ng Restrictions o n  Information 
The free publication and interchange of scientific information has 

This the Congress recog- 
i z e d  in the Atomic Energy Act, in providing as one of the guiding 

T b t  the dissemination of scientific and technical information relating to atomic 
should be permitted and encouraged so as to provide that free interchange 

of 
Late in 1948, the Commission issued a general list of unclassified 

weas of research related to.atomic energy. Based on extensive study 
by Commission staff, the laboratory directors, and the Committee of 
Senior Responsible Reviewers (who consulted their Canadian and 
British counterparts), this list of unclassified areas defined a num- 
ber of fields of research which, while related to the "manufacture or 
utilization" of fissionable materials, do not require security safe- 
guards. The availability of such a list will go far toward encouraging 
wider dissemination of information of general scientific interest. 

In general, the nonclassified areas of research include basic chem- 
istry, physics, and mathematics, except for weapons physics and the 
nuclear and chemical properties of specific elements of special interest 
to the national atomic energy program; medical and biological re- 
search, and health studies, except for work with elements of atomic 
number 90 and above; instruments, including counters, and accel- 
erators, with minor exceptions; and the chemistry and technology of 
fluorine compounds, escep t their specific applications in Commission 
installat ions. 

 we^ called the lifeblood of science. 

ciples for the Commission's action- P& 

and criticism which is essential to scientific progress. 

Publications-the Tangible Product 
Between Kovember 1947 and November 1948 close to 2,000 

research reports (including 2 10 concerning biology and medicine) 

t 
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\$*ere produced in the laboratories of the Commission and its co4, 
tractors. Of these, about 1,500 are “classified”; that is, they conlaitl 
information that the Unitzed States must keep from public disclosur, 
for the time being and are therefore available today only to selecl,,j 
\%-orkers on the AEC projects. A4ppendis 6 lists the numbek 
of these reports-classified and unclassified-and the laboratoriei 
that produced them. The reader will see that the degree of seerecr 
of research work varies widely from laboratory to laboratom < n 
the laboratory of the Hanford works, for example, only 2 out of lj8 
reports were of the publishable kind, and at L4rgome laboraton 
only 11 out of 132; whereas, a t  Brookhaven laboratory, Which 
Commission now plans to Beep as free as possible of security restric- 
tions so that wide academic participation will be possible, 40 out of 
46 reports were publishable. All in all, however, more than the& 
quarters of the reports produced were of the nonpublishable kind, 

There are therefore two large obstacles to the nontechnical reporting 
of research progress in atomic energy: The secrecy of the work, 
and-no less hampering-the abstruse science of studies connected 
with nuclear energy. Nevert-heless, the interested l a p a n  can get 
a very good idea of what is happening on the frontiers of atomic energy 
if he is willing to leave the technical details to the scientist. 

” *  

PROGRESS IN BASIC RESEARCH 

Today’s nuclear science and the atomic energy industry, which is 
growing out of this science, rest upon the fundamental experiments 
and deductions of early twentieth century physicists. Niels Bohr, 
Ernest Rutherford, R. A. Millikan, and others of that distinguished 
company worked out fundamental principles. A more numerous 
company experimented and observed, gathered data, and developed 
the detailed theory. All together their research rounded out a 
working base for the engineers who built the machines of the wartime 
atomic industry. 

For further advance in the pure sciences, which must precede 
industrial application, it is necessary in these postwar years to  keep 
a large and growing crew of physicists and chemists experimenting, 
gathering more data, and reflecting on the facts observed and recorded 
in order to secure new understanding of nuclear forces. It is this 
fundamental endearor in the field of physical research that the 
Atomic Energy Commission is helping to support, in accordance .;vith 
objectives and plans for the development of which the law holds 
the Commission responsible to the Congress and the President. 

Why is it that Government today assumes such a prominent part 
in providing the facilities for physical research? The men of the 

atomic 
New 

atomic 
observc 
and thc 
to the 
direct ic 
present 
work 1 
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ecades of the twentieth century whose genius made possible 
of the 1940’s did not do their work in Government 

tories, it-ith Government-provided equipment. 
for such large-scale Gorernment aid is that the gathering 

data on the problems before the nuclear physicists and chemists 
ires the vi-ork of men in teams of large size and the use of 

@FRQb the main supports of research in the past continue to 
~~~a strong part, it is necessary for progress, a t  the speed required, to 

the resources of the Kation through the public treasuiy. 
net further into the mysteries of nuclear structure and nuclear 

To tile physicist requires not, as in the 1930’s,laboratory equipment f,,rr.rPs, 
000 lots, but single machines of great cost, machines such as the io- 1 mdtibiUion volt particle accelerators the AEC is building at the 

Rs,jiation Laboratory of the University of California ($9,000,000) 
at, Broolrhaven National Laboratory ($3,475,000) ; machines 

the nuclear reactors nearly finished at  Brookhaven ($21,600,- &d 
I ~ sf+ 

ensive instruments . 
d 
B THO119 

f p *  
f ~ j*rrupon 
! 

These facilities and their operating groups are at the disposal of 
The Commission also finances 

aide range of studies on campuses and in industrial laboratories 
Research work done on two-thirds 

of the forty-odd particle accelerators in the United States is financed 
whole or in part by the Commission. 
The reason for this widespread and costly scientific fact-hunt 

bsicdy is that our understanding of the atomic nucleus is’ today 
all too inadequate. Though we have learned how to obtain energy in 
quantity from the nucleus of the atom of uranium and plutonium, we 
do not h o w  the origin of the forces which hold the atomic nucleus 
together and hence govern the release of energy. Scientists today 
an offer no completely satisfactory explanation of most of the 
properties they have found the atomic nuclei to possess-such proper- 
ties as the spin of nuclei, or the strength of the magnetism that 
atomic nuclei have been shown to have. 

K’ew and better instruments are an indispensable key to progress in 
ntomic and nuclear research. The nuclear scientists cannot directly 
observe what takes place in the atom or in its nucleus. From hundreds 
and thousands of individual clues, they must piece together a solution 
to the mystery of what goes on in the nucleus. They work by in- 
direction, using ingenious methods and machines. For example, 
present knowledge of atomic structure stemmed from intensive 
~ ~ r k  late in the 19th century with the optical spectroscope, an 

unirersi~y and industrial scientists. 

(r privately-owned facilities. 

i 

I 
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instrument which arranges the coniponent parts of a beam of linl 
I t  it, a rftinbow-like pattern according to their energies. 

Present nuclear theory is probably ftt about the same stage as ,~ (hj  

the theon of atomic properties and structure 70 Sears ago when 
experimenters of the day had begun to gather facts about &tomi, 
energies by tabulating spectral lines. In another 20 to 35 years, 
genius of Rutherford, I fax Plsnck, and Bohr set UP theories about 
the structure of the atom and fked energy levels which were fouIid 

to give meaning to the observed facts. 

way relate in the not too distant future to a fruitful theory of the 
atomic nucleus by the new interpreters who will come along, 

The path to knowledge is not a superhighway. It is full of turns 
and switch-backs. Promising leads become dead ends. In the face 
of road blocks scientists search for bpfTays, never h o h g  
valley-which new fact-will lead to the truth ahead. &ways 
there is pressure for greater precision of measurement, more sensitive 
instruments, improved techniques. hfost important of all is the 
scientist himself. From his vision and curiosity will sprbg the great 
technological advances of the future. 

It is the hope that the data now being gathered will in the 

PHYSICS 

In  1948, the major part of the Commission's physical research funds 
was used to support work in physics, particularly nuclear physics, the 
design and construction of particle accelerators, design of research 
reactors, design and construction of radiation detection instruments, 
and the improvement of isotope separation methods by means of the 
mass spectroscope. The Commission has made adequate amounts of 
fissionable material available for nonweapon research and development 
work. 
Nuclear Reaction Studies 

In  each phase of these research projects, scientists taking part aim 
at solving practical immediate problems and at accumulating data 
which are helping the scientists of the future to reach new conceptions 
of the nature of the atom and the nucleus. 

The most extensive field of data accumulation comprises the studies 
of what happens when the fundamental particles of the atom (see the 
list below) collide with one another or with the nuclei of varying forms 
(or isotopes) of the atoms of the 96 elements so far identified. Find- 
ing these facts is the purpose of the research work done with particle 
accelerators-synclu-otrons, cyclotrons, betatrons, Van de Graaff 

may be ra 
*The term "CI 
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and linear accelerators-and with nuclear reactors, or 

march  funds 
: physics, the 
I of researef1 
instruments, 
means of the 
3 amounts of 
development 

ing part aim 
ulating date 
conceptions 

:s the studies 
tom (see the  
arying forms 
Sed. Find- 
lvith part ide 

de Graaff 

~ ~ 

mu& immediate purpose to these studies. Through 
cientists are building the complete record of the nuclear 

 ion 
cross sections* of more than i o 0  isotopes of the elements + is struck by nuclear particles of varying energies: a descrip- 

sit@ meat importance to the physicist and the engineer. For these 
,pa @f = tile facts about nuclear reaction cross sections tell how +nici@r 
w materials to choose for the structural frame, the control rods, 

nlln ’ ~ ~ ~ ~ o l i n ~  g rises or liquids, and the shields of the nuclear reactors 
. hope one day will light our homes, power our industry, and * IIlC 
,bk 

P’*’ * upe, back of this and other immediate practical applications O i @  ,clear reaction C ~ O S S  sections lies the use of data of this fund&- 
f@ sort for the development of new theory of the structure and 

&e But for whatever purpose the scientists and engineers wish these 
The collection starts 

& the process of bombarding the nuclei of a target material d* 
tbroh 

8 beam of particles Coming from one of the small or great machines 

* = 
~ 

drive ships and airplanes. 

behavior of atomic nuclei and their particles. 

the scientists musf first collect them. 

c .- present-day nuclear research. 
i t  present, the entities most useful for bombarding nuclei are 

pitons, deuterons (hydrogen 2), tritium (hydrogen 3), helium 3, 
alpha particles (helium 4), gamma rays, mesons of several varieties, 
n,utrons, and electrons. Since the type of nuclear reaction that 
wcm and the probability of its occurrence vary considerably with 
thr] energy of the bombarding particle, it is necessary to work over a 
patrange of energies, say from one thousandth Q f  an electron volt 
fo several billion electron volts. Moreover, i t  is desirable for the 
mergies of the bombarding particles in a given beam to be precisely 
b0w-n and to be monochromatic; i. e., all of the same energy. If the 
bombarding particle has a charge, the velocity or energy of the beam 
may be raised to any desired level by one of the various types of 

(1 

The term “cross section” is a very common one in nuclear science and engineering. It indicates to the 
ga.mc&t, chemist, metallurgist, or engineer working with nuclear reactors, the probability that a given 
-Areaction will take place. The cross section measutes the size of the “bull’s-eye” or nuclear target, 

is an important factor in whether a “hit” or reaction occurs. But this is not the only factor; under 
==&conditions any one of several types of nuclear reactions may occur, each a definite percentage of the 
3, Scientists take care of this situation by assigning a cross-section value to each reaction. These 
a=, which are determined experimentally, enable him to calculate the probable number of hits. 
Thre are many types of nuclear reactions, such as an alpha-neutron reaction, B proton-neutron reaction, 

s&deuteron-neutron reaction. The symbol for an alpha particle is a; for a nsutron n; for a proton p :  and 
:?deuteron d. Thus, the three reactions mentionpd would be written (a, n), ( p ,  n), and ( d ,  n ) .  The first mbl represents the bombarding particlc, the second, the emitted particle after the reaction has occurred. 

81 9392 ‘-49- -5 
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Fair _._ - -. - _ _  - 

Cannot particle acce1erators.t 
be accelerated by a particle accelerator. 

However, high energy neutrons are most readilr obtained by usill& 

a particle accelerator to bombard a suitable target' material with a 
charged particle such as the proton, deuteron, or alpha particle. 
neutrons are emitted from the reaction between the bombarding 
particles and the target. 

The nuclear reactor provides an abundant source of low encrQ 
neutrons for neutron bombardment. This very important tool for 
modern physical research is available only at  the research establisll_ 
ments of the national atomic energy program. No universities or 
industries possess such machines. 

The Commission has reactors now available for general research at 
the Oak Ridge National Laboratory and the Argome National Lato, 
ratory. These facilities are open to men and women of industries and 
colleges and universities from any part of the country. Of couse, 
much classified research of use in the development of the phases of 
the atomic energy program having to do with weapons and power 
production is carried on a t  these and a t  other reactors oNmed by ths 
Commission as trustee for the American people. 

The neutrron is chargeless SO that it 

The 

Plentiful. 

Measurement of ATeutron Cross Sections 
Scientists need to measure various cross sections of neutron- 

bombarded nuclei, since neutrons are released in nuclear reactow 

$Cyclotrons, synchrotrons, and betatrons are particle accelerators employing krge electromagnets to 
hold the paths of the charged particles being accelerated in closed or spiral orbits. These machines con- 
with linear accelerators and Van de Graaff generators which do not employ electromagnets. In the l a t h  
the paths of the particles are straight lines. 

A brief tabulation of the various types of machines in operation or fn construction follows: 

Type of machine 

Maximum 
energy 
(million 
electron 
volts) 

Precision of 
energy 

determination 
Number of 
particles 

Excenent- .____ Plentilul. 
Faif .__.___.__ ~ Plentiful. 
Far _..._____ ~ Fec.  
Fair .... . - ~ .  . -. Few. I 
Fair _ _ _ _ _ _ _ _ _ _ _  Few. I 
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)f neutron- 
uar reac t o e  

:lectromagnets to 
nachinrs contragt 
its. In theht te  

Number of 
particles 

Plentiful. 
Plentiful. 

Plentiful. 
Plentiful. 
Few. 
Few. 

Few. 
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atomic bombs and are necessary agents in bringing about 
ttnd output of energy in these machines. To make possible 

H e &  rf iC p fulldnnlental measurements, a variety of instruments have been 
ed or improved by the men of the atomic energy project during tb€‘(’ 

since telle wartime days : 
@ 4 mechanical velocity selector or “neutron chopper” in use 

beiore the war was improved and used at the Argonne Kational 
Laboratory for making these cross-section measurements. 

A second instrument in use at Cornell University before the 
war \TT&s used and developed further by scientists a t  Los Afamos 
and Columbia University. In this instrument, a burst of neu- 
trons produced by a cyclotron is detected in such a way that the 
effect of neutrons of a particular energy range can be measured 

A third instrument, called a crystal spectrometer, based on the 
property of certain crystals to reflect neutrons of specific veloci- 
ties at specsc angles, was developed for use with the research 
reactors at Argonne and Oak Ridge. 

Still a fourth type of instrument sometimes called a “pile 
oscillator” and based on the change in the operating character- 
istics of a reactor when a sample of material is periodically in- 
serted into and withdrawn from the nuclear reactor, is in use at 
Argonne and Oak Ridge. 

A problem common to d these instruments is that of getting neu- 
trons of nearly the same velocity to use as bombarding particles. 

By the use of these four types of instruments and others, a whole 
new range of data bearing on nuclear cross sections is being accumu- 
lated. Development of these instruments and the technique for their 
use represents one of the solid advances of the past 2 years in nuclear 

&Si4 @P 

st<udied. 

physics. 
In addition to the measurement of neutron cross sections at Argonne, 

Oak Ridge, and Columbia University, investigations of neutron reac- 
tions are being carried on a t  Los Alamos, the University of California 
at Berkeley, and other institutions under contract with the Com- 
mission. 

Research directly connected with the development of the atomic 
energy industry has been the investigation of what the scientists 
describe as the complete neutron properties of all the uranium isotopes 
and other fissionable isot>opes as a function of neutron energy. Most 
of this work, having to do with the production of fissionable materials, 
is classified. 
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Nuclei Under Bombardment 

arct. During the past year data on behavior of nuclei under bomb 
ment continued to pile up at the Radiation Laboratory of the cnir,,. 
sity of California. There the 184-inch cyclotron, the most powerful 
in the world, used in bombardment of a variety of target material,, 
produced reactions not, before observed by nuclear phpicists. The 
meaning of many of these newly found phenomena is not yet clear 
the physicists, but t'hey mark further progress in accumulating detaGp,t 
knowledge of the forces which hold the nucleus together and \v&,h 
may in time be released and controlled for man's purposes. In  two 
fields, important new phenomena were recorded : 

1. Nexv examples of an unusual reaction in whch target 
material bombarded by protons gave off deuterons. 

2. The production of nitrogen 17, by bombardment of heavier 
elements with deuterons; and the measurement of its rate of 
decay to a new neutron-emitting isotope, oxygen 17. 

At the Los Alamos Scientific Laboratory, fission and various other 
nuclear reactions have been studied. For example, a search wa 
made for cases of triple fission, where the atomic nucleus splits into 
three comparable masses instead of two as in the usual binary fission. 
Triple fission of uranium 238 by fast neutrons was found to take 
place less frequently than once in every 4,000 binary fissions. Triple 

. fission of uranium 235 by slow neutrons was found only about o n e  
in every 300,000 binary fissions. 
Investigation of Nuclear Forces and the Meson 

It is widely believed that particles known as mesons have an 
intimate connection with nuclear forces, but no satisfactory theom 
of the meson has yet been established. Physicists first observe; 
mesons about 12 years ago on photographs taken of the interaction 
of cosmic rays with various types of nuclei. The mesons discovered 
then had a mass approximately 200 times that of the electron and 
about one-ninth that of the proton. Since then, researchers have 
found heavier mesons and have determined that mesons apparently 
may have a positive charge, a negative charge or in some cases none 
at all. 

The Commission and the Office of Naval Research are supporting 
jointly a number of cosmic ray studies devoted to finding more about 
the behavior of these strange particles. For example, at the Univer- 
sity of Minnesota scientists have sent cloud chambers attached to 
balloons up to altitudes of 100,~OO feet. In  addition to data on mesons, 
photographs taken at such heights reveal many types of particles 

-l - 
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the earth from outer space, includmg atomic nuclei of sppronc~ng ight elements such as copper. 

in 1948 scientists reported the first artificial production 
in the giant 184-bch cyclotron at the Radiation Laboratory 

of @ university of California, Berkeley. Hitherto, physicists had 
Thus they 

mesons only in haphazard and more or less accidental son, The California physicists produced these mysterious par- 
arti&ially by bombarding various targets with 400-maon t;cl@ 

el& Now &h hundreds of millions of times more mesons available 
bban occm in cosmic ray observations-and available under con- 
m ~ e d  laboratory conditions-scientists are on the track of under- 

b g  the formerly mysterious processes by which mesons are sw famed and disappear and the make-up and behavior of the particles 
themselveS. 

For example, scientists of the Radiation Laboratory in 1948 meas- 
md at 1.22-hundred-millionths of a second, the mean lifetime of the 
he&v meson against its decay into the lighter meson. They also 

the masses of these two particles with far greater precision 
ever before. They found the heavy meson to  have a mass 284 

~a that of the electron while the light meson is 215 times heavier 
the electron. 

&*dation Counters 

@id&wa 
ial produetion of i khsons 

1 4n;r;c 

of tbe 

Earls 

mtered these particles only in cosmic ray processes. 

bon-volt alpha particles. 

simpler instruments of nieasurement, easier to handle and cheaper 
b d d ,  are continually sought by the scientists working in the 

nuclear physics field. Their work is done entirely by indirect means, 
and measurement is a t  the heart of it. The most important advance 
in radiation-measuring instruments for nuclear research made during 
the year was the improvement and development of “solid scintillation 
counters,” which detect gamma rays, fast neutrons, and alpha par- 
ticles. Because the neutron has no charge the ordinary Geiger- 
Mueller counter will not detect it effectively. 

The operation of the scintillation counter is based upon the fact 
that certain crystals, notably stilbene and anthracene, made from 
~ o d - t a r  chemicals wi l l  detect gamma rays, fast neutrons, and alpha 
particles. When a particle impinges upon the crystal, a flash of light 
of short duration and relatively high intensity results. This flash can 
be picked up and amplified by a special photomultiplier tube; and 
translated into a pulse of electric current which can be registered 
upon earphones or upon a mechanical counter. 
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". tYP, Although much research remains to be done to perfect t& 
of instrument, i t  is expected that it can be developed into a radlation 
counter of extreme lightness and compactness as compared to existiag 
radiation detection instruments for similar purposes. Scientists 
have under investigation such problems as methods of producing Pure 
crystals, comparison of one crystalline material with another, and 
study of the effect of temperature on the size of pulses. 

Work on the solid scintillation counter is going on at  the Univecsitv 
of California at Berkeley, a t  the Argonne Kational Laboratory, at 
the Los Alamos Scientifk Laboratory, a t  Brookhaven National Labo. 
ratory, and at the Oak Ridge National Laboratory. 
Magnetic Properties of Particles 

In many respects protons and neutrons behave like small magneb, 
they possess a property known as the magnetic moment, which & 
been determined with great accuracy for many particles and nuclei 
Under normal conditions, the total magnetic moment of a system 
should be equal to the sum of the moments of the individual park of 
the system. However, Argonne National Laboratory scientists in 
194748 found by very precise measurements that tritium (h~&-,~, 
3) which has one proton and two neutrons, and helium 3 which has 
one neutron and two protons, have magnetic moments about 10 per- 
cent higher than the expected values. 

This discovery indicates that there must be some additional mag- 
netic forces in the system. Magnetism is associated with a flow of 
current, and since an additional magnetic moment was measured it 
seems probable that the additional magnetic forces may arise from 
an electric current flowing around the nucleus. Since the protons and 
neutrons are believed to exchange their identities as the current flows 
past, the current is called an exchange current. At present scientists 
believe the exchange current is associated with the meson in the nu- 
cleus and that both play important parts in holding the nucleus to- 
gether. There are many gaps, however, in present knowledge. 

Other types of research on the nature of magnetism and the mag- 
netic properties of various materials have been conducted at Argonne. 
When a beam of neutrons is sent through a piece of magnetized iron, 
the neutrons become polarized, i.e., they become reoriented so that 
the magnetic poles of some of the neutrons tend to line up in the same 
direction ; the production of polarized neutrons by magnetized  OR 
bas been investigated during the year, and a relation between the 
extent of neutron polarization to the magnetic saturation of iron 
magnets has been worked out. $Stable isoto 

for many types 
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2/ Neutron Efeds, and Stable Isotopes 
~z,(ctro"@l) ' 

t roscoPP, 

>f year, the Conimission has expanded the program of 
In  ,lessified and unclassified research in optical spectroscopy, x-ray 

pI1 and mass spectroscopy. There are many active pro- 
cpPC pr Jlray to  develop new information about the structure of 

.c 
One large project using the X-ray spectrograph has 

s H to the point where the spectrum lines of heavy a.toms 

I F  1 ncgrcc far greater than was formerly possible. 

t 4% Ter tile changes in physical properties of materials that> follow 
&@ 

,ngC neutron radiation. The men there have found that neutron 
hardmeat causes disordering of the arrangements of atoms in lnf! 

klm fpv.;tR1s of various alloys. Further experiments will be made to 
,rmiae what effect such changes have on the strength, resistance to 

i jPtt  

beat * 
~b~ electromagnetic separation plant (Y-12), at Oak Ridge, has 

been in operation for the production of uranium 235 since shortly 
dtfr the end of the war; however, a vigorous development and 
h:' program has been carried on a t  this plant utilizing the great 
maqet ic  machines which separated the first production quantities of 
1- 235. 

Tfie equipment at Y-12 can separate isotopes of almost any element. 
3f the close of 1948, the naturally occurring isotopes of 35 nonfission- 
a& elements hrtd been concentrated electromagnetically at  Y-12$. 
Fork is proceeding on the remaining elements of the periodic table. 
- *  \hnv of these pose problems of great magnitude and complexity. 
one group of researchers a t  Y-12 is surveying the physical and chemi- 
d properties of stable isotopes. The aim is to determine the differ- 
ences in properties of the various isotopes of each element. The con- 
vibution to fundamental knowledge already is great and it is growing 
steadily. 
.\bw Standard of Length 

The electromagnetic separation process assumes importance in con- 
nection with the proposal that the wave length of the light emitted by 
mercury 198 be used as a standard of length. This is one of the 
seven stable isotopes of mercury. It may be made in an impure 
fom in small quantities by neutron bombardment of gold in the 
atomic pile a t  Oak Ridge. Now the Y-12 research group is attempt- 
!@ to separate this isotope in larger quantities. The National 

>*IS d 

IS .'fFfl@pEd the atomic lveight of fissionamble elements can be studied 
ftp fla chi% 

Ill 8 ~ ,s;derable work has been done a t  Argonne and Oak Ridge to 
. 

other physical properties of metals. 

- 

1 

t- *-table isotopes of the elements separated at Y-12 are now in use in laboratories throughout the country 
types of tracer and other work. 

i 0 ~ 1 j 3 ~ 0  
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Bureau of Standards has measured the wave length of the green 1. %h t 
from this isotope with an accuracy of 1 part in 1OO,OOO,OOo, h- %her 
than any other measurement knom-n. Because of this great precisiol,, 
and because i t  appears that the isotope may be produced in quant* 

of Weights and Ileasures that the wave length of mercury 198 be 
used as the world’s primary standard of length. 
Physical Properties of Helium 3 

A considerable advance in study of the behavior of atoms and 
molecules at very low temperatures was achieved by the physical 
chemists at Los Alamos laboratory. This was the liquefying for the 
first time of helium 3. This substance occurs in very small amounts 
in natural helium, the great bulk of which is helium 4. I t  is 81% 
obtained by the radioactive decay of hydrogen 3 ,  which can be pro- 
duced by the bombardment of lithium in a nuclear reactor. Both 
types of stable helium are of unusual scientific interest because of 
their remarkable low-temperature properties in the neighborhood of 
absolute zero, -459.6’ Fahrenheit. 

Helium 4 is the only substance that has no normal freezing po;nt. 
When liquid helium 4 is cooled, instead of freezing to a solid, it con- 
verts to a unique liquid, called Helium 11, which has a viscosity of 

zero. In  this Helium I1 stage the liquid becomes “Superfiuid,Jj 
creeping up the sides of its vessel, literally flowing uphill. As a 
“superfluid,” Helium I1 is very difEcUlt to contain. It will “leak” 
through the cracks and minute holes in the walls of a container which 
will hold any other liquid absolutely tight. Its heat conductivity is 
nearly a million times higher than normal liquids. Scientists expect 
that helium 3 will have none of these esoteric properties, and they 
believe that comparison of the differences in physical behavior of the 
two helium isotopes will give new insight into the relation of nuclear 
structure to physical behavior. 

The Los Alamos group, upon liquefying helium 3, observed its 
boiling point to be 5 . 7 O  Fahrenheit above absolute zero compared to 
7 . 7 O  F. for helium 4, and its vapor pressure at low temperatures is 
much greater than that observed for helium 4. At 2.2’ F. above 
absolute zero, for example, the vapor pressure of helium 3 is 35 times 
that observed for normal helium. 

the Bureau of Standards has suggestled to the International Conference %, 

CHEMISTRY 

Much research in chemistry financed with funds of the Atomic 
Energy Commission has to do with the chemistry of the heavy ele- 
ments-lead and above. Afore knowledge of the chemistry of these 

a J b  I 
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nts is needed in order tto solve the problems of production and 
of fissionable materials-the basis for the atomic energy pierne 

b@dIing 
i1&lSt 

1948 

$t the Radiation Laborrttory, Berkeley, work continued during 
ffith the large cyclotron on estending h o d e d g e  of the identifi- 

and properties of the new man-made elements above plutonium 
atomic scale. Similar work on isotopes of the heavy elements CS ‘ ced by neutron bombardment in reactors mas carried on a t  the 

prOdu e National Laboratory and the Oak Ridge National Labora- 

ton- Basic chemical properties of certain other elements are also under 
;,,,,tigation because of their potential usefulness in power reactors 

mateI’iak, coolants, or Structural materials. 
practically all Commission laboratories have participated in radio- 

chemical studies, which includes the study and use of radioisotopes. 
considerable success has been reported in the preparation of complex 

O r I P  
tigot Atom” h m i s t r y  

fiemists in many Commission-supported laboratories are inves- 
tlo *cathg a new field, the so-called “hot atbm” chemistry, of great 
interest and importance. Many nuclear reactions change one element 
into another having entirely different chemical properties, and scien- 
tists have observed Some remarkable results. For example, by means 
of the neutron-proton reaction they are able to change chlorine 35 into 
sulfur 35. Strangely enough, scientists find that when the chlorine in 
potassium chloride is converted to sulfur, the product actually isolated 
is potassium sulfate. The sulfur has been oxidized to sulfate under 
conditions which would normally be impossible. Chemists believe 
that such behavior is possible only because of the large amount of 
e n e r a  evolved in the nuclear reaction, but they will continue such 
investigations until they know what happens. 

Men are working on various “hot atom” chemistry problems in 
laboratories at kgonne, Brookhaven, and Oak Ridge, at Massa- 
chusetts Institute of Technology, at the Los Alamos Scientific, Lab- 
oratory, and at Knolls Atomic Power Laboratory, Schenectady, N. Y. 
Biochemistry 

An interesting example of research in the field of chemistry is being 
carried on by the bio-organic chemistry group at the University of 
California, Berkeley. The work here has been mainly directed toward 
extending the usefulness of the radioactive isotope carbon 14 in 
studies of chemistry, animal biochemistry, and plant biochemistry. 
The men doing this work have made over 30 new compounds contain- 

*wow 

8s 

ic compounds containing carbon 14 as a tracer isotope. 

ing this isotope in specified positions in the molecule. By the use of 
r - *  ;;,;’ 
i d L  
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molecules containing the "labeled" carbon atom, researchers 
('8Q follow the course of many chemical reactions kt1 man, animals Qd 

plants . * * 
Studit, Allen in many laboratories haw made exciting progress With 

of photosynthesis and phytospthesis. - These are the processes tr 
Rhich green leaves convert carbon dioxide and water into sugar - 

7 at, 
and carbohydrate by means of energy ProT'ided by the sun. b ~ ~ ~ : ~  
has already been learned about a number of the intermediate 
in the conversion of carbon dioxide into sugar. Furthemore, it has 
been demonstrated that it is possible to influence to  some extent tb 
products which are formed by one-celled green organisms; that is, trr 
control the proportions of sugar, fat, and carbohydrate, produced t,, 
some types of algae. 
Chemistry and Metallurgy of Reactor Materials 

Studies of the characteristics of metals which might serve as reacto,' 
structural materials, moderators, and coolants were actively pursued 
during the past year. Metallurgists are particdarly interested in 
such characteristics as the way in which metallic structure develops 
under various casting and forging processes and patt,erns of flow and 
fracture. 

For a long time engineers have known that the properties of zb- 
conium make its use as a reactor construction material a WssibfiitT- 
but they have not considered the metal seriously because of so& 
fundamental drawbacks. In 1948, however, scientists at Argome, 
Ames, Oak Ridge, the Radiation Laboratory, the National Bureau of 
Standards, and others have developed new methods of puification 
and analysis in order to determine whether or not zirconium can 
be made into useful material for reactor construction. 
be accomplished, we will have added one more to the growing Iiqt 

of substances of value in the reactor program. 
Chemical Separation Processes 

The Ames Laboratory is continuing fundamental studies on certain 
types of chemical separation processes in which the chemicals to be 
separated stick to organic resins or transfer from one liquid to another 
as the liquids flow past each other through a column. Pilot plants 
hare been set up using such processes, and the basic principles involved 
are being intensively studied. 

Problems encountered in the recovery of thorium and uranium from 
waste slag and other waste products are also under examination at 
Ames Laboratory as well as at Argonne and Oak Ridge. The possi- 
bilities of obtaining thorium and the pure rare earths from monazite 
ores by new processes are under investigation. 

P 

If t b  

** See Fourth Semiannual Report. 
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Chemistry Division of the Argonne Sational Laboratory also 
gorlcinr on the development of separation techniques for pile-irra- 

fOCpsses and the development of satisfactory pile materials. 
~~~~~~~~ field of nuclear chemistry and radiochemistry, scientists In during 1948 more accurate d u e s  of neutron capture 

cps 
flilVP for plutonium 338, protoactinium 231, and thorium 230. 
p,lf-li~Tes of numerous radioactive elements have been measured or 

n,,i,rmined. Radioactivity decay schemes have been intensively 
and preliminary measurements of the energy of the beta r(* 

,l(i id, 
rticles from tritium have been made. 
P 
? 

MATHEMATICS AND COMPUTATIONS 

Dufing the year, scientists using the Eniac, the high-speed electronic 
dater, at the Aberdeen Proving Ground, solved several nuclear 

problems of enormous complexity, including neutrondiffusion 
p&,lems. They used the so-called Monte Carlo method developed 

Namos, in which the fate of the neutron is determined statis- st ticay, by means mathematically related to roulette as played in the 
famous gambling casino. Mathematicians at the Institute for Ad- 
rHnCed Study, Princeton, have reported progress in design of special - 

CdJr 

. L- 

types of high-speed computing machines for the Commission. 

TRAINING PROGRAM 
The war produced a sharp cut in the number of students normally 

pduated with degrees in the physical sciences and in the number of 
postgraduate students who would in the usual course of events have 
secured their doctorates in those sciences. Approximately 40,000 
students will not receive their bachelors of science degrees; 7,600 wil l  
not complete their studies for their doctor’s degree. The Nation has 
lost a reservoir of scientific manpower that wi l l  have to  be slowly 
replenished by determined effort. 

ATOMIC ENERGY FELLOWSHIPS 

To select qualified students in the physical sciences, the Commissiozi 
turned to the Kational Research Council of the National Academy of 
Science, and w<th its help established a fellowship program for both 
predoctoral and postdoctoral students. The h’ational Research 
Council, which has had 25 years of experience in administering a 
Kation-wide system of fellowships, assumes for the Commission the 
responsibility for examination of candidates, selection and placement 
of fellows, and continued check on their progress. 

By June of 1945, the Commission through t2he Council had awarded 
44 fellowships to applicants from 20 States and 24 different k t i t u -  . 

y J ( i S L q  
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pbsi. tions. 
ea1 sciences assigned to 40 different educational and research inst;- 

ese tutions in 21 States. (See Appendix 7.) The stipends of th 
fellowships varv between $I,600 to  $2,400 per year for predoctoral 
and between $s,000 and $4,000 per j-ear for postdoctoral students. 

By mid-December, it had granted 162 fellowships in the 

TRAINING AT THE AEC LABORATORIES 

The Commission’s three national labora tories-hgonne, Brook, 
haven, and Oak Ridge-with their 58 cooperating universities and 
research institutions, offer exceptional opportunities for special re- 
search and advanced study by university staff members, by studeots 
who have completed their ’doctorate training, and by industrial 
research workers, Training programs st these laboratories, described 
below, including that of the Oak Ridge Institute of Nuclear Studies, 
instruct the student in new research techniques, familiarize him with 
problems of research of interest to the Commission, and provide 
centers for dissemination of recent findings. 

m c  LABORATORIES AND CONTRACTORS FOR RESEARCH 
The Commission maintains independent research establishments 

and uses the established university, industrial, and Government 
laboratories of the Kation. In  its 2 years of operation, the Corn- 
mission has provided by contract for a great deal of research outside 
its own facilities. At the same time, i t  has built up the strength of 
its own regional laboratories in all parts of the country. 

There are several reasons why Government-owned regional research 
centers are essential to the national atomic energy program. In the 
first place, many of the devices used in modern nuclear research-the 
nuclear reactors, the large particle accelerators (“atom smashers”), 
t he  radiation chemical laboratories (“hot labs”)-are so very expensive 
that they cannot be built at most universities or industrial laboratories 
or even by the Government itself in more than a few places. In  the 
second place, the Kation is short of scientific manpower, and the 
atomic energy project must find ways of getting a lot of scientific work 
done without taking teachers away, very far or for very long, from the 
classrooms and laboratories where they are training  tomorrow-'^ 
scientists. And in the third place, roughly three-quarters of the 
research done in the program is classified: it must be done under 
security restrictions. 

THE CORIMISSION’S LABORATORIES 

The Commission’s three national laboratories-Argonne at Chicago, 
Brookhaven on Long Island, and Oak Ridge-and its other centers 
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the Los a a m o s  Scientific Laboratory; the Radiation 
of researchd l,RborR tjorY at the University of California, Berkeley; the Knolls 

tor37 at Schenectady, N. P.; the Ames Laboratory at  Iowa 
ve- and, to some extent also, the laboratories connected pbora 

- ’ts Hanford and Oak Ridge production plants-are the answer 
problem of how to get the men and the machines together in tyRCES where atomic energy work can be done in security. 

p The three AEc National Laboratories are being equipped with the 
chines of nuclear research. Located as they are in the Northeast, 

IUa 9,theast, and Midwest, they have enlisted :the active participation 
’8 and research institutions. In them the university of 3 dentists-physicists, chemists, metallurgists, mathematicians, bio- 

medical men-can work full time or part time, or as advisers 
oasultants, and can attend meetings and keep in touch with de- or c ,,,dopments. Also, selected students from the universities can get 

w b h a d  experience and training in atomic energy. 

GtS te Cone, 7 

v-ith 1 

onm National Laboratory Av ra the earliest stages of the atomic bomb project, a group of scien- 
tists were brought together at the University of Chicago to form the 
‘{Jletallurgical Laboratory”. The low-power, chain-reacting pile 
v\.bich they first set up at Stagg Field was later moved to an isolated 

in the Argonne Forest section of the Cook County Forest pre- 
serve, from which the Argonne National Laboratory takes its name. 
9 heavy-water reactor was also built there, and the Argonne site 
became the center of much of the Chicago research. 

Soon after the war, a group of representatives from 29 midwestern 
universities and research institutions met at Chicago under sponsor- 
d i p  of the Manhattan Engineer District and arranged to participate 
in the research made possible by the Argonne facilities. The Uni- 
Fersity of Chicago operated the project, under contract flrst with the 
Xanhattan Engineer District and after January 1947 with the Com- 
mission. A list of the participating institutions, now 30 in number, 
may be found in Appendix 3. 

During 2 years, the Commission has continued to build up thc 
organization and staff of the laboratory. Today it has fully rounded 
research programs in biology and medicine, and all the physical 
sciences. During 1948, its workers 
produced more than 130 reports on research and development in the 
atomic sciences. Numerous scientific meetings and seminars were 
held, including one at  which 145 papers were presented. 

Argonne’s training program is an integral part of its research. 
During 1948, several universities have made it possible for workers 
at the laboratory to gain academic credit toward advanced degrees 

It has 418 scientists on its staff. 



6s FIFTH SENI.43-SUAL REPORT 

f 



69 RESEARCH IK THE PHTSICAL S C I E S C E S  



70 FIFTH SEMIAhTUAL REPORT 

and even to submit theses based upon work done while conducting 
investigations under the supertision of Argonne staff members. 
Illinois Institute of Technology, Michigan College of &fining 
Technology, Northwestern University, the University of chi 

a b  the Unirersity of Michigan, and the University of hhssouri h 
already completed such arrangements ; and several other hstitutiolls 
are planning to give credit for Argonne training courses. 

Along v&h its two reactors, Argonne has fully equipped 1aboratorie, 
for all ]rinds of atomic energy research. It will also have a 4,000,oo~- 
electron-volt Van de Graaff generator, now being constructed. 

The laboratory’s quarters are scattered in and around Chica,, 
wherever space is available, some in Quonset huts. During 1947, the 
Commission acquired land in Du Page County, Ill., for a new pena -  
nent home for Argonne. Temporary construction at the new sib 
began in the spring of 1948, and by the end of the year some labom 
tory personnel had already mooed to Du Page County. Permanent 
construction on the chemistry buildings was started k September 
1948. 
Brookhasen National Laboratory 

The Brookhaven National Laboratory was established after the 
mar to provide a center of atomic research for the educational m d  
scientific institutions of the northeastern United States. Nine of 
the leading universities of the region organized Associated Uniper- 
sities, Inc., a nonprofit corporation which operates the laboratory for 
the Commission. 

Since January 1948, the laboratory has had five working research 
departments-physics, chemistry, biology, medicine, and engineering. 
During the past year, its regular staff grew to almost 200, and many 
other scientists spent part of their time at the laboratory. A pro- 
gram of Brookhaven Research Fellowships for predoctoral students 
in the nuclear sciences was announced for the academic year of 1948- 
49. Ten graduate students are now pursuing their studies at the 
laboratory. 

Outstanding in Brookhaven’s very complete array of scientific 
equipment will be two great machines: a nuclear reactor now nearing 
completion and a proton synchrotron. The latter is an electro- 
nuclear accelerator which will accelerate nuclear particles to energies 
about seven times as great as any produced in laboratories today. 

The reactor will be the first ever built expressly as a tool of research, 
to produce radioactive materials and beams of neutrons for nuclear 
studies. 
300-foot exhaust stack was finished in September. The first of its 
graphite blocks was laid November 8. It wi l l  be operating in 194% 

The 

This program will be greatly enlarged in the future. 

It will be a graphite-and-uranium pile cooled by air. 

E 
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Photograph on page 73 ,  shows a scale mode1 of the Proton Synchro- 
tron and the excavation for the great oval track, ’75 feet across, aroulld 
which protons will race at  close to the speed of light and Vcith energ;,, 
of 3-billion electron volts. So penetrating are the particles moving at 
these energies, that the track will be set about IO feetl below ground, 

In  November 1948, the foundation was completed for the magnet, 
This magnet, 70 feet in diameter, d l  contain 1,600 tons of iron* 
Three scaled-down models of it have already been built and tested 
The magnet power supply is a major item in itself, involving a 40,000: 
kilovolt-ampere generator coupled to a 40-ton f l ~ ~ h e e l .  The contract 
for this equipment has been let, and it will be delivered late in 1949 

The Brookhaven designers believe that they have solved all the 
fundamental problems of their trail-blazing machine. They expect 
to have all of its major parts in place by the end of 1949. Even then, 
however, they may have a year of testing and adjustments ahead of 
them before they get the machine into operation. 

Brookhaven will have two smaller particle accelerators: a Standard 
60-inch cyclotron of 30-million-electron volts and a Van de G r a a  
generator of 3?/2-million electron volts. The building that will house 
them wiLl be completed in March 1949. 
erected in October, and the wire coils are now in place; most of the 
power equipment has been received and is now in storage awaiting 
completion of the building. The Van de Graaff generator has already 
been assembled and is now being tested. 

Two strange towers have recently been completed at Brookhaven. 
They are needed for study of air currents high above the laboratory 
so that the operators of the nuclear reactor will know where its 
exhaust gases are going. One of them is 420 feet tall-highest struc- 
ture on Long Island-and has a pipe running all the way to the top. 
When weather observations are going on, the smoke from a standard 
Army smoke generator released through the pipe creates a small 
cloud, which can sometimes be seen for miles around. 
Oak Ridge National Laboratory 

In  1943, the Manhattan project, with the duPont Company as 
contractor, built a t  Oak Ridge the world’s second nuclear reactor as 
a small-scale test plant and training center for the plutonium-producing 
reactors a t  Hanford. From the beginning, this reactor, with its 
chemical plants and many auxiliary laboratories was a center of 
atomic research. The project, first known as X-10 and later as 
Clinton Laboratory, has recently been renamed the Oak Ridge Na- 
tional Laboratory. The hlonsanto Chemical Company,’ contract 
operator for nearly 3 years, was succeeded by the Carbide & Carbon 
Chemicals Corporation in March 1948. 

The cyclotron magnet iron 
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$he end of 1948, there were five research divisions at Oak Ridge: 
&emistry, health physics, metallurgy, and physics. The 

b;olom 
tific technical staff numbered approximately 700, in addition 

gien consultant staff of 75 prominent scientists. These 
to an kers poduced more than 275 scientific reports in 1948. 

,,eRrch at Oak Ridge centers around the air-cooled, graphite- %-or 
R derated reactor. Its use in the manufacture of radioactive i 

been described in the Commission's Fourth Report to Congress. 
aration of materials for irradiation, the chemical changes bas 

The Prep 
h a t  ta ke place in substances exposed to the intense radiations in the 

tor, the extraction and purification of radioelements from i!rr*di- 
R8C 

materials, the combining of radioelements into useful compounds, 
use of these compounds in the tracer analysis of chemical reac- 

tions-all this work occupies the time of a large and talented group of 
gemistS, Biologists are able to study the effects of radiation and 

Physicists can use pile 
r,&ationS as a key to unlock the further secrets of the atom. A whole 
host of engineering problems arise. 

The Oak Ridge Institute of Nuclear Studies, attached to the labo- 
ratow, is being developed as the center of atomic energy training of 
the Soutlh. It is operated by 19 member universities under contract 

It offers a variety of training opportunities. 
%o of its programs have proved particularly valuable in 1948. One, 
h e  resident gradua.te-training program, operated by the University 
of Tennessee, has made i t  possible for 200 scientific workers employed 
at the laboratory to continue their work there while also working 
toward their postgraduate degrees. The institute's radioisotopes 
training program is described on page 51. 

During 1948, the laboratory's new central steam and power plant, 
the new metallurgical and health physics buildings, the new radio- 
isotope laboratories and a number of other facilities were completed. 

substances on living matter. 

the Commission. 

Los Alamos Scient@ Laboratory 
The Los Alamos Scientific Laboratory engages both in atomic 

weapons development and in fundamental research. Its history, 
facilities, and accomplishment are discussed in the chapter on military 
application. 

Radiation La.bora.tbry, University of Calijornia, Berkeley. 
The Radiation Laboratory of the University of California at 

Berkeley was from the start a pioneering workshop in the develop- 
ment of atomic energy. Today the laboratory, operated by the 
university under contract with the Commission, is a national center of 
atomic energy research. Berkeley is the birthplace of the cyclotron; 
the first one was designed and built there, and the 184-hch synchro- 
r c ? ". .- 
3 J b L ' i  1 4  
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cyclotron at the laboratory is the largest find most Powrful in th 

a Van de Graaff generator, a linear accelerator, and a synchrotron’ 
For the past 2 years and more, the Berkeley specialists have bee; 

of at work designing a new super-accelerator, a proton smchrot 
1 IO-foot diameter and 6-billion-electron-volt output, by far the most 
powerful atom smasher ever planned. BF early 1948, their plans had 
become firm enough, and promising enough, SO that the Commissioo 
could take the step of authorizing the dewlopment of this macbe ,  
It will cost some $9,000,000 and be 4 or 5 years in the buildin,. It 
is so entirely unprecedented that its builders will first be Obliged to 
make and operate a quarter-scale model to help sohe the 
and locate the “bugs” in the design. The Berkeley proton synchro, 
tron be something like 18 times as powerful as the 184-kch 
synchrocyclotron, the present greatest machine; it will attack the 
atomic nucleus with energies so far beyond today’s range that eve-, 
its designers are unable to predict the nature of the facts it a 
uncover. 

In addition to the specialists in physics who design and operate the 
machines and those who interpret the results, Berkeley has spec&& 
in chemistry, biology, and medicine, whose work is directly Connected 
to the effects the machines can bring about. There are three main 
research groups in biology and medicine, as well as groups in nuclear 
and bio-organic chemistry, engineering, health physics, health che& 
try, and medicine, together with technicians-nearly 600 workem in 
all. 

Construction, expansion, and kiprovement of facilities have been 
vigorously pressed in 1948. The new central research laboratory ww 
begun in November 1948, to provide over 40,000 square feet of badly 
needed space for physics, chemistry, and health physics, plus a central 
library, an information office, document vault, and lecture hall. A 
30,000-square-foot warehouse with an additional 30,000 square feet of 
paved, open-storage space has been completed, along with a number 
of lesser construction projects. 

world today. In addition, the laboratory has a. 60-inch cyclotroq e 

Ames Laboratory 
The scientists of lowa State College played a leading role in the 

development of atomic energy, particularly in invest.igating the nature 
of uranium and other little-understood metals and in developing new 
processes for purifying and working these metals. The Commission 
has reenlisted the dmes staff in the Nation’s peacetime effort and 
enlarged the project into a major laboratory, which will be housed 
in two new and well-equipped buildings now being constructed on 
Gorernment -leased ground on the college campus. Construction on 



RESEARCH IN THE PHT-SIC& SCIEKCES 77 

budding, begun in 1947, is now 75 percent along, and 
February 1949. The plans and specifica- 

for the general research building are virtually complete. 
Research in metallurgy atl h e s  is aimed at finding better and 

er ways of producing in extremely pure form such norv-import>ant 
as wanium, thorium, beryllium, and the group of elements 
the rare earths. Along with this work, the staff must tacMe 

eat assortment of problems in chemistry, chemical engineering, 

heduled for completion the 
is SC 

cbe@ 
mat 

s F  mnlfiical chemistry, physics, ceramics, and crystallography. 
Dthar BQ Laboratories 

Something is said in other sections of this report about the other 
lsboratories of the Commission where the scientific work is less funda- 
,entd and long-range in its character, more closely tied up with 
dey-to-day problems of production and development. The Hanford 
plutonium Works and the Oak Ridge gaseous diffusion plant, I(-25, 

maintain programmatic research concerned not only with the 
duction processes as such but also with the health of workers and P* 

&e protection of adjacent areas, IR addition to its Argonne center 
of activity, the reactor development program has an extensive project, 
the Knolls Atomic Power Laboratoqy at  Schenectady, N. Y., operated 
for the Commission by the General Electric Company. The Monsanto 
Cbmical Company operates the Mound Laboratory at h!€ia&burg, 
0 ~ 0 ,  where highly classified process, research, and development work 
is carried out. A new laboratory is being fitted out a t  New Bruns- 
Rick, N. J., for analyzing the feed materials wed in the production 
of fissionable materials. .Also, the Y-12 electromagnetic separation 
plant at Oak Ridge constructed during the war ia produce uranium 
235 is today the scene of large-scale separation of the chemical ele- 
ments into their various isotopes. The Carbide & Carbon Chemicals 
Corporation, contractor for this work, is producing stable isotopes 
d i c h  are distributed to institutions throughout the Nation for 
research in all the%iological and physical sciences. 

AEC CONTRACT RESEARCH 

The BatteUe Memorial Institute 
Important contributions have been made and continue to be 

made to the Commission program by the Battelle Memorial Institute 
at Columbus, Ohio, an endowed nonprofit research foundation, with 
8 permanent staff, equipped to conduct research for industry and 
Government agencies. Battelle is especially noted for its work in 
metallurgy and relate>d fields. In an average month about 100 of 
its technical men spend some portion of their time on atomic energy 
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under Commission contract, several groups continuously 
rf- Gpt j  I rc cr fi tntb 8 variety of problems. 

supporting roles. 

lp:11& b d k  of the research at the institute is in the broad fields of 

and ceramics, vi-ith the basic sciences of physics and 
The work in general is directed 

development of materials for reactors, and includes basic, 
e research as well as immediate developmental research on 

The 
~ll@ll~r-  
I,,*~istrv c' 

tf.-I\\-fir 
Inng-rnW 
,pcific 

ol 
e Commission contract with Columbia University provides for c7 

Tb ,Uclear research which is largely unclassified, and concerns neutron 
crystal structure, fundamental particle interactions, beta ray pb:fsics, 

troscop~, and instrument development. Thus at the university 
.umbers of graduate students are being trained in the par- Spec 

lae field of interest to the Commission simultaneously with the tied@ 

@ 

[be 

components, 

b h  University 

p r o F m *  
q f  Naval Research Contraxi% 

Late in 1947, the Commission and the Office of Naval Research 
nflf& Qed a program of joint support of basic scient& research. The 
urpose was to initiate new research and extend or inte&ify research P already undertaken in the ONR's program, sometimes to a greater 

extent than that office had previously contemplated. The main 
pints of the arrangement are as follows: 

1. Projects are selected for joint support with due considera- 
tion of the availability of scientific personnel for the purpose, and 
of the probable extent of any disruption of other scientific activi- 
ties which might result therefrom. 

2. Projects are supported from funds made available by AEC 
and by ONR in proportions agreed upon. 

3. Contracts are negotiated, executed, and administered by 
OXR with AEE and ONR concurrence in any changes in the form 
of contracts, such as clauses pertaining to patents and security 
which may be necessitated by AEC participation. 
4. The j o h t  program does not cover projects judged likely to 

involve or produce classified or restricted data. The AEC and 
OXR decide with the contractor what security or other measures 
should be taken with respect to any projwt showing a tendency 
to involve or produce classified or restricted data. 

TO this joint program the Commission furnished $5,550,000 during 
1948. Of this amount $4,050,000 was to be allocated to the physical 
sciences and $1,500,000 to medical research. In  carrying out this 
ageement the AEC now participates in support of nine contracts 
for research in cosmic radiation, six contracts for work with elementary 

' 

1 
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particles and their interactions, five contracts in the field of nuclear 
reactions, three in the field of nuclear structure, fire in partic,, 
accelerators, and four in projects which include more than one of these 
types of work. 

PRODUCTION OF ISOTOPES AND RARE EARTHS 
ISOTOPES 

The production and distribution of radioactive and stable isotopes 
has continued to expand during the last 6 months of 1948. For the 
most recent statistical report on the progress of this program see 
Appendix 5. 

The Commission's Fourth Report to the Congress was devoted 
primarily to the program for production, distribution, and utilization 
of isotopes. This discussion, therefore, concerns o d y  those items of 

special significance occurring during the past six months. 
On October 27, the AEC Isotopes Division a t  Oak Ridge made avail- 

able two more isotopes, hydrogen 3 (tritium) and helium 3, to labor&, 
tories outside AEC projects. Tritium is radioactive whereas helium 3 
is stable, Both isotopes are extremely useful in physical and nuclear 
research. Tritium is also a valuable adjunct to carbon 14 for labeling 
organic tracer compounds. 

Recently another radioisotope, cobalt 60, has received much atten- 
tion. Several applicants have proposed the use of large quantities of 
cobalt 60 as external gamma ray sources in experimental radiology and 
radiography. The Isotopes Division has begun the production of high 
specific activity cobalt and is working on the problems connected with 
utilization. 
Isotope-Labeled CompouRds 

The Commission's policy has encouraged participation of private 
industry in the field of isotope-labeled compounds. To an increasing 
extent private industries are extending their services to isotope users 
especially in the manufacture of instruments and in the production of 
isotope-labeled compounds. More than 40 firms manufacturing 
radiation detection and measuring equipment provide a wide variety 
of instruments in both cost and type of performance. Three commer- 
cial firms-Tracerlab, Inc., Cambridge, Mass., Abbott Laboratories, 
Chicago, Ill., and Texas Research Foundation, Renner, Tex.-produce 
and distribute various types of chemical compounds containing radio- 
isotopes. In  addition, Ayerst, XicKenna &- Harrison, Ltd., Montreal, 
Canada., is sponsoring the preparation by Tracerlab of radioisotope- 
labeled hormones to be distributed without charge to qualified 
investigators. 
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Other Act idk  
The Commission continued to distribute phosphorus 32, iodine 131, 

and sodium 24 free of production costs to laboratories and medical 
hstitutions engaged in research on cancer and allied diseases, and is 
planning on enlargement of this activity as a further contribution to 
United States cancer research. With the assistance of the National 
Bureau of Standards, and a number of hospitals and clinics the’ 
Commission began studies to standardize the measurements of radio- 
active iodine 131. Wide variation in standards had been found to 
hamper establishment of uuifom treatment proceduresi in several 

Among the tagged compounds and preparations made available 
the past 6 months are- 
Diiodofluoresceh labeled with iodine 131, an iodine s& of a 

guorane dye, of interest in medical research. 
Sterile colloidal gold solution containing gold 198. Because of 

the short half-life of gold 198, this solution may be injected 
directly into malignant tissue, a treatment which simplifies radia- 
tion treatment techniques in some cases. 

This prepara- 
tion may prove useful in treating certain types of chronic skin 
diseases. 

Thiourea labeled with sulfur 35,  of research value in studying 
thyroid disord em. 

Phosphorus 32 in solution, most useful as a tracer in this form. 
Pentothal labeled with sulfur 35, a sulfur-containing barbi- 

Both the kame and Oak Ridge National Laboratories have 
stisted “isotope farm” programs, one function of which will be the 
biologicd synthesis of complicated organic compounds labeled with 
isotopes. Compounds which cannot be synthesized chemically win 
be given special attention. 

Gold sodium thiosulfate labeled with gold 198. 

turate, of interest in medical research. 

medical institutions administering this important radioisotope. 
Over the last 6 months, the Commission increased its efforts to 

expand education and public information programs for the purpose 
of orienting technical groups in isotope applications. Staff members 
of the Isotopes Division answer many invitations for lectures, 
exhibits, and participation in scientific and educational conferences. 
The AEC Isotopes Branch has prepared several panel exhibits a t  
various levels of technical complexity for exhibition at technical 
meetings throughout the country. This information is in great d e  
mand and is particularly helpful to members of the medical profession 
who hope to use these materials for therapeutic, diagnostic, and 
research purposes. 



82 FIFTH SEMIAKPX-AL REPORT 

From their research int’o chemical separations methods, C o ~ ~ i ~ ~ ~ ~ ~  
laboratories have developed production methods for limited a ~ o u I l t s  
of rare earths of a purity and quantity previouslj7 unattaked. 

The rare earths comprise a group of 14 metals, rangkg from cefiun, 
(atomic number 58) through lutecium (atomic number 71). Because 

elr of their unique atomic structure these metals have been extreln 
difficult to separate and very little is known of their chemical, physici 
or metallurgical properties. A present commercial utilization of & 
rare earths is the use of mkchmetal, a cerium master alloy from which 
sparking “flints” of cigarette lighters, miners’ lamps and weld* mg torches are made. Pure cerium is also utilized for certain types of 
radio tubes and nonferrous alloys. 

to scientists in many fields. hioreover, it nom appears that they 
may have a bright commercial future as alloy metals in the mmu- 
facture of high-temperature structural materials and other specialized 
products. At present, the demand for separated rare earths from 
Commission laboratories is greater than the supply but it is hoped 
that separated materials can eventually be made available to inter- 
ested investigators. 

The following rare earth salts mere prepared in Commission labors, 
tories in purely experimental quantities: 

ilIaterial Purity 
Lanthanum oxalate 9HzO_-_ - - - - - - - _ - - Other rare earths not determined 

spectrographically; probably less t b  
0.05 percent. 

The wider availability of these little known materials is of 

Lanthanum oxide _ _ _ _  _ - _ - - - - - - - - _ _ _ _ _  Do. 
Lanthanum chloride anhydrous- - _ _  - - - - Do. 
Cerium ammonium nitrate..__ _ - - _ - - - - - Do. 
Cerium oxalate 9Hz0 _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  Do. 
Cerium chloride anhydrous- - _ _ _  - - - _ - - Do. 
Praseodymium oxide (Pr6011) _ - - - - - - - - Ndz03 less than 0.2 percent; CeO, less 

than 0.2 percent; La203 less than 0.2 
percent. 

Neodymium oxide (XdzO3) _ _ _ _  - - - - - - - - Sm203 less than 0.05 percent; PreOll less 
than 0.1 percent; other rare earths 
not detected. 

Samarium oxide (SmZO3) _ _ _ _ _ _ _ _ _ _ _ _ _  EUZOB less than 0.03 percent; other rare 
earths not detected. 

Samarium oxide (Sm;03) _ _ - - _ - _ - _ - _ _ - Less than 0.15 percent europium; other 
rare earths not detected. 

Gadolinium oxide (white) - _ - - - - - - _ - - _ - -4 few hundredths of one percent 68- 

marium present. 
Ytterbium oxide- - - - - _ - - - _ - - - - - - - _ - - - Other rare earths not detected. 
Yttrium oxide _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ -  Better than 90 percent; other rare 

4 

earths present. 
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1p - mdl quantities: 

,., Pure lanthanum and cerium metal, free from other rare 
w .  - 

earths, in rod form of fixed sizes. 
b.  Neodymium metal, spectrographically pure ; neodymium 

containing up to 2 percent! samarium; other rare earths 
to spectrographic determinations. 

c. Didymium metal, approximately 80 percent neodymium, 
8 percent samarium, 8 percent praseodymium. 

IKFORMATION EXCHAXGE 

la research, progress depends upon broad and effective exchange of 
scientsc information and ideas. fn the atomic energy program there 
is P ressing necessity for this kind of exchange among the research 
%orkern scattered in groups in laboratories throughout the country. 
ESchange of data is complicated by problems of security. To facili- 
tate cross-fertilization of ideas and effective exchange of information, 
the Commission has developed several procedures. 

UNCLASSIFIED RESEARCH 

In 1948, the Commission defined certain broad fields of research 
related to atomic energy in which security restrictions are no longer 

necessary or desirable. (See Chapter V, page 1 OS.) Under 
tj&, authorization, each of the five AEC Managers of Operations may 
pe&t the contractors and others under his jurisdiction to conduct 
investigations in these fields without security restriction. 

Qualhed scientists may now visit the locations of unclassified work 
a d  freely obtain information about its purposes, methods, and results 
in the traditional scientific may. Scientists performing unclassified 
research may discuss i t  freely With nonproject personnel. Further, 
the results of such work may be published in accordance with the 
traditional pattern of review. by the laboratory director or his desig- 
nated board of review. 

Among these unclassified fields of research are pure and applied 
mathema-tics, physical metallurgy of elements and alloys up to and 
including lead in the periodic table, the basic chemistry of almost all 
elements of atomic number below 90, most work in the field of in- 
struments including radiation detection instruments, and fluorine and 
fluorocarbon chemistry. 

REPORT EXCHANGE 

Under the information-security principles necessary today, no per- 
son receives more classified information than that needed for the per- 
formance of the particular tasks entrusted to him. In practice, this 
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OUP 
restriction may work against progress since often one person or 
M-ill be in possession of information of great value to others. 

JJ-ith the end of the war and the publication of the smvth Report, 
the official report on the atomic energy project, the mapitude, scope, 
and over-all direction of the project was revealed. Holvever, restric, 
tions on the dissemination of detailed technical information must still 
be maintained. In  1948, a total of more than 1,600 new classified 
research and development reports were produced \\<thin the C O ~ Q ~ ; ,  
sion. 
trolled in detail from a central information office aithout the- 
consuming effort. In  order to facilitate the exchange of classified 
informaft ion among Commission installations, a system of standad 
distribution lists has been introduced. A total of 24 categories of 
technical information have been established, v-ith an approved list of 
authorized recipients for each. 

After a technical report is written, the laboratory director deter- 
mines the category in which the report belongs and it is distributed 
automatically to other Commission installations authorized to re- 
ceive the information. The Division of Research also maintak a 
small staff of t3echnically trained personnel at Oak Ridge to review 
all new reports and authorize additional distribution where necessq, 

As a further supplement to this information-exchange program, the 
Commission prepares two semimonthly documents, with the coopera- 
tion and authorization of the Division of Research: (1) a title-and- 
author list of all classsed reports published during the preceding 
period and (2) Abstracts of Classified Documents, in which abstracts 
or content notes on all new reports published during trhe preceding 
period are given. 

Both documents receive wide circulation to all Commission installa- 
tions and contractors. The use of this reference material enables 
any installation to be sure itl has received all the classified reports 
pertaining to its work. 

Distribution of so great a volume of material cannot be 

(See Chapter V:, page 112.) 

INFORM5TION MEETINGS 

Two large information meetings were held during 1948, and sum- 
posia on specialized subjects were also held from time to time. These 
meetings are effective instruments for the exchange of information 
and ideas among the scientists of the Commission. The earlier meet- 
ing was held April 26 to 28 at the Brookhaven National Laboratoq, 
and was attended by nearly 400 visiting scientists. The second, held 
at  the Argonne National Laboratory, October 18 to 21, included 
symposium on the effects of radiation on solid materials. This meet- 
ing was attended by nearly 600 visiting scientists. 

During 
States, 
general 8 

The W: 

con*( 
moperati 
are conti 
ciple in 
,,paratel 
In some 
only two 

This 1 
general I 

reviews t 
Governn 
early in 
three GO 
as betwc 
,4ugust € 
tion on ( 

the war- 
to the p 

With 
cooperat 
light of 
as well : 

The g( 
technica 
of visits 
two. T 
atomic i 

r? 

sary to i 

examine# 
dom anc 



*ec t or deter- 
I distributed 
rized to re- 
maintains a 
:e to  revie\T 
.e necessaq. 
rogram, the 
,he coopercl- 
a title-and- 
e preceding 
;h abstracts 
e preceding 

ion installa- 
rial enables 
fied reports 

:, and sym- 
ne. These 
dormation 
arlier meet- 
laboratory, 
econd, held 
included a 
This meet- 

85 RESEARCH I S  THE PHYSICAL SCIEXCES 

ktornic energy information meetings have the same function and 
in the same general fashion as national meetings of the 

llrt clleniicd, P IlT-sical - and ma thematical societies, but only classified 
- are presented and admission is restricted to ‘‘cleared” person- 

pflPQp&& a l l o ~ ~  discussion of topics which cannot elselvhere be pre- 
Pd;ed and serves to develop interest in the subjects which are of sen 
a@ st immediate application. 

THE PROGRAM O F  TECHNICAL COOPERATION 

1948 the program cjf technical cooperation among the United 
~ a a a d a ,  and the United Kingdom has continued in such 

During 

ral areas as health and safety, research with low power reactors ? -  gene 
chemistry, stable is0 topes, and radioisotopes. 

~b~ wartime experience shared by the three Governments provided 
,,,&cing demonstration of the mutual benefits to be derived from 

Recognizing this, the three Governments concerned 
are to utilize, in an expanded way, the cooperative prin- 
ciple k certain limited areas in which work has been proceeding 
separately along the same lines in two or more of the three countries. 

Some of these fields, all three nations are working; at other times, 

This program of technical cooperation is carried out under the 
t 2  creueral direction of the Combined Policy Committee, which also 
ret-iews those problems of raw-materials supply common to the three 
Governments. The Combined Policy Committee was established 
early in the period of wartime development, in AGgust 1943, by the 
three Governments, to provide broad direction to the atomic project 
as between the countries. As announced by the Secretary of War 
August 6 ,  1945, the Committee provided for interchange of informa- 
tion on certain sections of the secret proj ect-the interchange neces- 
sary to achieve the objective of developing atomic weapons during 
the war-and took action to insure supplies of the uranium ore essential 
to the production of the atomic weapon. 

With the passage of the Atomic Energy Act of 1946, the wartime 
cooperation between the three Governments had to be viewed in the 
llght of the responsibilities fixed by Congress upon the Commission 
as well as of considerations of foreign policy and national defense. 

The general framework thus provided has been utilized to develop 
technical consultations on specified topics and to provide for a number 
of visits by scientists and technicians of each country to the other 
two. The health and safety factors in connection with the Canadian 
atomic installation at Chalk River, Ontario, for example, have been 
examined in the light of the technical experience of the Unite.d King- 
dom and the I-J‘nited States. 

efiort . 

two of the three are involved. 
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The exchange of research experience and the mutual availabil. 
of stable and radioactive isotopes is another field in which beneGts 
derive to each of t,he three nations. 

and 
fundamental knowledge about reactor materials the United States, 
as well as Canada and the United Kingdom, can share Some degree 
of experience to achieve mutpual benefit to all three Government,, 
Experience and knowledge in the hnport.ant field of extraction 
istry acquired by the United States and the Unit’ed Kingdom can be 
of mutual benefit to the activity of each nation. 

‘ts 

In connection with the development of research reactors 
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I = BIOLOGY AND MEDICINE 

IKTRODUCTION 

- 

O ~ e r  t , ~ e  many decades during which physicians have used X-rays 
ium for the treatment of disease, they have become familiar 

Can be harmful effects of overdoses of radiation. Biologists have 
by studying how radiations affect plants and animals, bio- 

by studying how they could be measured and controlled. 
t h e  that atomic energy was developed, therefore, science 

@ dready familiar with the biological effects of most types of 

@digtions- 
was new to the biologist and the physician in the develop- 

nlPt of atomic energy was the massive quantit'y of radioactive mate- 
ri.ls created and the greater potentialities of these materials for both 

ill. The Atomic Energy Commission has the obligation to 
these potentialities and to encourage and assist others to 

It must explore the many benefits in prospect for better health 
of food, and it must learn how to forestall the dangers 

haman, plant, and animal life. 
In 1947, the Commission, as a first step in meeting its responsibili- 

tis, designated an Advisory Committee for Biology and Medicine, 
@mposed of a group of outstanding scientists. (See Appendix 2 for 
membership.) This committee dubsequently assisted in the estab- 
bbent  of a Division of Biology and Medicine in the Washington 
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of the Commission. 

EXPANSION OF THE PROGRAM IN 1948 

The biological and medical activities of the wartime atomic energy 
project had been highly compartmentalized for security reasons. 
During 1948, the Commission made considerable progress in coordi- 
fi&thg the biological, medical, and biophysical activities at the vari- 
ous facilities. The Advisory Committee met for information and 
pidance as to the scope and extent of these programs. In addition, 
he leading representatives of the laboratories held bimonthly meet- 
& at various laboratories or in the Washington offices for mutual 
exchange of information and guidance. 
commkion Laboratories 

Durbg the war, the Manhattan project established a research 
Project at the University of Chicago as a part of the MetaUurgical 
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-+- - 
- - Laboratory especially to determine the effects of plutonium and 

tion on the body. The Commission has expanded this Program at 

~ - ~ 

- 
~ 

its Argonne National Laboratory to embrace a wide varietV of 

Au of the AEC laboratories have enlarged their research Progr 
during 1948-at Brookhaven chiefly for the study of the uses of 
atomic energy products in the understanding, diagnosis, and treat, 
ment of disease; a t  Oak Ridge, for the investigation of the effects 
radiations on plants and lower animals; at Hanford, for deternlhns 
tion of the effects of radiation and radioisotopes on aquatic organisms. 
and at h s  Alamos, for the solution of the biological and medicai 
problems connected with the development and assembly of atomic 
weapons. Biophysics (health physics) staffs which protect Workhe 

cancer studies and the application of tracer radioisotopes to rese; rch , 
arns 0, 

I 

personnel at all AEC installat>ions have been strerzgthened during q 
the year. . 

AEC Contract Research 
During 1943, also, the Commission renewed, enlarged, or initiated 

contracts and arrangements for projects in biology and medicine at 
institutions in all parts of the country, as follows: 

University of Rochester, for studies of radiation and other 
problems associated with atomic energy work ; 

University of California, Western Reserve University, and 
Columbia University, for similar projects and for a wide range 
of basic studies of the effects of radiation on life processes and 
reproduction ; 

University of Washington, University of Tennessee, United 
States Department of the Interior, and other institutions, for 
investigation of the effects of radioactive materials on wildlife 
and livestock; 

Memorial Hospital and Sloan Eettering Institute in New York, 
Washington University in St. Louis, Harvard University, Uni- 
versity of Oregon, University of California, and, a number of 
other instit*utions and AEC laboratories, for cancer studies; 

United States Department of Agriculture and a number of 
State agricultural experiment stations in all parts of the Nation, 
for experimentation on the effects of radiation on plant life. 

The Commission, early in 1948, took over from the OAice of Naval 
Research the financial support of some 28 projects. Since that time it 
has selected and furnished funds for some 70 projects in its various 
fields of interest. These projects cover a wide range of activity. At 
the Harvard Medical School and the Massachusetts Institute of 
Technology, for example, AEC-supported research workers have used 
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redioisowpes in stud+g the chemical constitution of the blood cells 
of diseases, with the twin aims of increasing understanding 

in treatments. At Tashington University, St. Louis, 
to have developed methods for preparing artificially certain 
filndameDtal substances contained in liring cells and their nuclei. 

the California Institute of Technologv ” ¶  the Universitr of ud fit ;olorfido, a;nd Reed College, Portland, Oreg., other workers are 
the explanation of many of the previously unknown facts findhlg the manufacture of proteins, the building blocks of tbhe body. 
the C~mrUission arranged for the creation of training centers ,4Jso, 13 wiversities in all regions of the United States and for active 

in wag programs in its o w n  laboratories. It also took steps to provide 
equipment and materials needed for radiation re- 

earch-the radioactive isotopes, particle accelerators, radiation 
betection instruments, special laboratory and clinical apparatus, and, 

At  its University of Rochester 
resees& center, the Commission began construction of major training 
md l&ratov facilities; and approved for construction at Chicago ~ 

cancer hospital to be operated by Argonne Laboratory in connection 
\\-itl1 the University of Chicago’s o m  program. 
CeMert.ing Expert Manpower 

The Commission has shaped its expanding program to take into 
@nsiderrttion today’s severe shortage of scientific and medical workers 
mined to engage in atomic energy work. Instead of taking teachers 
from the universities for its laboratory staffs, it has, wherever possible, 
tried to strengthen university staffs through its support of independent 
research. The work done under the Commission’s contracts has thus 
the important secondary benefit of training young scientists and has, 
rery often, actually provided centers of research training to which 
select fellows may be assigned. 
scientists who obtain leave of absence to work in the Commission’s 
own laboratories will start training courses, and even entire depart- 
ments in atomic energy subjects in their schools when they return. 
Sprea?ding Information 

To stimulate research and education in the biological and medical 
aspects of atomic energy outside the areas of its own directed program, 
the Commission acted in 1948 to circulate information on the subject, 
both through meetings and through publications. Brookhaven 
laboratory held a conference, July 12-30, on the biological applica- 
tions of nuclear physics, which was attended by more than 40 univer- 
sity faculty members. Oak Ridge laboratory, in March, held an 
even larger conference, to which more than 40 institutions sent from 
1 to 10 representatives each. A similar meeting was held in October 

variet?“ 

i,iolo$stS 

Brookhaven, a nuclear reactor. 

Furthermore, many of the academic . 

~ 
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at Argome laboratoq-, ats tvhich radiation exposure problems lvere 
discussed. 

The "Nuclear Science Abstracts" series published twice a month 
the Commission also contains abstracts of articles on biophysic: 
biologv, " and medicine both from Commission laboratories and f 

' 

ml current publications. A t  the end of 1948, the series was bekg dis- 
tributed without charge to some 900 institutional libraries interested 
in these three subjects and by paid subscription to individuals as svell 
Heightened Activity 

During the year independent activity of institutions in the fields 
of medicine and biology related to atomic energy increased noticeably 
in nearly all parts of the Nation. Some universities established 
departments of biophysics ; others incorporated such subjects int, 
their existing structure. Hundreds of research institutions and bo% 
pitals regularly used radioact'ive and stable isotopes from the corn- 
mission's Oak Ridge nuclear reactor. An increasing number of Papem 
were delivered on radiation subjects in scientihc meetings. 

v 

THREE MAJOR FIELDS OF RESEARCH 

The Commission's program of investigation in the life sciences fa& 
naturally into three distinct but closely overlapping fields of effort: 
biology, medkine, and biophysics. 

BIOLOGY 

In the field of biology, the Commission is supporting and len* 
direction to a comprehensive investigational program in its various 
laboratories and in many private, State, and Federal research orgar& 
zations. The research deals with the broad subject of the effects of 
radiation on plant and animal life and ranges from the long-time 
effects of low-level radiation to tbe effects of high-intensity levels 
that produce marked injury or death. Scientists in the program are 
conducting large-scale studies on the mechanics of absorption by 
plants from the soil of the wide variety of radioactive elements pro- 
duced in nuclear fission-their localization in portions of plants and 
their accumulation by, and effects on, animals fed with materials that 
contain them. Many of the research workers are using radioactive 
tracer atoms to observe for the first time the intimate and detailed 
aspects of life processes, which range from the manufacture of food 
in the cells of green plants to the functions of the liver in animals. 

In most of this research, the workers utilize radioactive rnateiak 
in new nnd unique ways to aid in the solution of basic problems of 
plant or animal physiology. The results of their work have wide 
application. 

5 
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DOES RADIATION STIMULATE PLSKT GROWTH? 

uestion of whether nuclear radiations from radioactive mat e- 
tinlulate the growth of plants is nearly as old as man’s knowledge $& s dioactirity ; and with the new plentifulness of such materials 

of ‘rting from the development of atomic energy, the question has 
fi@ b , a very practical one. Early in 1948, the Commission arranged 
be@W 
OT ble ~ ~ ~ ~ r t m e n t  of Agriculture and a number of State experiment 

f to run a comprehensive series of experiments in the applica- 
f. it? t i@ of loJv-level radioactive materials to growing crops. The materials 
tiW used to supply radioactivity were a commercial radioactive product 

radium- 
the past growing season, tests were carried out in 14 states 

9 different crops: 

Tbe 4 

011 1 
’qrliansas- - _  - - _ -  - - - - _ _ _  - _ _ _  - - - Sweetpotatoes. 
Georgia- - _ _ _ -  - _ -  - _ - _ _ - _ - _ _ _  - - Cotton. 
Ifinols- - - _ -  - - - -  - - - - - - _  - - - _ -  - _ Corn, soybeans, oats, alfalfa. 
Kentucky _ - _ - - _ _ - - - _ _ - - - - _ _ - _  Tomatoes. - 
3fsryland- - - - - - - - - - - - - - - - - - - - Tomatoes, turnips. 
bfichigan- - - - - - - - - - - - - - - - - - - - - Kavy beans, table beans, spinach. 

akmtana- - - - - - - - - - - - - - - - - - - - - Potatoes. 
sorth Carolina- - - - - - - - - - - - - - - - Tobacco, peanuts. 
Ohio- - - - - - - - - - - - - - - - - - - - - - - - - Ladino clover. 
xew S o d -  - - - - - - - - - - - - - - - - - - Chrrots, potatoes. 
Korth Dakota - - - - -  - - - - - - - - - - _ - Wheat, barley. 
15 ashmgton ---- - - - - - - - - - - - _ - - - Sugar beets, field beans, wheat. 
Test Virginla- - - - - - - - - - - - - - - - - Corn. 

. -  

. .  , >fisslsslppl----_ - - - - - - - - - - - - - - - corn. 

I .  

. . .  

The Maryland experiments were conducted at the Plant Industry 
Station, United States Department of Agriculture, Beltsville, the 
others at experiment stations, both State and commercial. 

These widespread one-season field experiments indicate strongly 
that the farmer cannot expect increased yield from money invested in 
radioactive materials amilable a t  present. A second series of tests 
will be run in 1949. ~ 

These studies are quite separate and distinct from the numerous 
bivestigations which have been made and are being continued in 
fertilizer tracer research, where radioactive isotopes are being used to 
:air1 further understanding about the growth of plants-the rate and 
volume of movement of various fertilizer materials in the soil, their 
absorption into the plants, and their accumulation in plant parts. 
Such studies are expected to solve practical problems ’ of fertilizer 
application di ich are of direct dollars-and-cents interest to farmers, 
fertilizer producers, and farm machinery manufacturers. 
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GESETIC STUDIES 

A .  major portion of the biology research program is devoted to 
studies of the effects of the 1-arious radiations O n  living cells, 
special emphasis on their effects on chromosomes and the genetical 
make-up or inheritance. It has long been established that nuclear 
radiations have the power to cause “mutations” in the Offspring of 
plants and animals, that is, to interfere with the normal workings of 
heredity. This fact has tremendous implications, both good and 
evil, in an atomic age. 

Tfie Commission has undertaken studies which range from effects 
of radiation on individual cells to genetic results expressed in popula, 
tion numbers and mutation types. Test organisms now being studied 
include higher plants, animals, molds, and bacteria. Bacteriophage 
viruses and enzyme systems are also being studied. The everimen- 
ters use various intensities and various types of radiation, A~ 

Commission laboratories and a number of universities under contract 
are conducting research on these subjects, the specsc studies at each 
location depending upon the facilities and the trained scientih per- 
sonnel available. 
. The Oak Ridge Kational Laboratory has embarked on an extensire 

study of the genetical effects on mice of exposure to nuclear radiations. 
Little is known about the effects of radiation on the mutation rates 
in mammals even though tolerance levels are being constantly studied, 
But in 10 years of work with mice, biologists can observe about 50 
generations-a genetical history that would require a 1,000-year span 
in human life. 

EFFECTS OF RADIATION ON LIVESTOCK 

On the mornjng of July 16, 1945, in New Mexico, a herd of cattle 
w t s  accidentally exposed to the radiation of the first atomic bomb. 
Today, biologists of the University of Tennessee, in cooperation vith 
the Commission, are studying the breeding reiords of some of these 
same cattle and their offspring and comparing them with normal 
animals of the same breed. Also, the Tennessee workers are pre- 
paring to  feed farm animals with radioactive materials and to obserre, 
among other things, bow that part of the radioactive food not es- 
creted is distributed among the body tissues and how long it remains. 
Their major object is to  learn whether themilk and meat of such ani- 
mals is fit for human consumption. They will feed the meat to rats 
t’hrough several generations and compare them with other mts that 
have been fed with varying doses of radiomaterials. They d l  then 
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- - 
hon‘ the test rats haJ7-e been affected, if a t  all, by their diet. 
l17iil obserye and record such typical symptoms of low-level Lfl@- 

f l I f F  injury as altered reproduction and progressive changes in 
P j i R  toion 
d * t .’bllt, 1, 

blood composition, and tissue and bone structure. 

BIRISI  AKD X E \ V  M E X I C O  SURVEYS 

est atomic bomb explosions, scientific erents leading up to the 
I,,pIosion and the blast itself are largely of interest to physicists and 
i.bmlists; the events following the test are largely’ of interest to the 
biologists. The medical and biological scientists are concerned with 
tfle immediate victims in the plant and animal kingdoms-what 
,p,cies are highly vulnerable and what species are more resistant. 
i,lrviring specimens may provide useful information regarding 

phenomena, and, should any produce offspring, observations 

CHI1 
Just 8s interesting as these immediate and striking effects, how- prLr, are the data on the lingering radioactivity after water or land 
lesions and the effects of such continuous radioactivity on plants e-T 

snd animals. The uptake of radioactivity by the land and water 
amnisms and the accumulation of such activity in parts of the body 
or Po rtions of the plant comprise an important and very extensive 
field of investigation. 

The Commission’s h’ew Mexico survey was undertaken under a 
contract with the University of California at Los Angeles. The pur- 
pose of the survey .was to measure the radioactivity in and near the 
site of the bomb explosion and to determine if external radiation 
b a r d s  exist anywhere in the area. Related problems on soil radio- 
activity, plant uptake, and the hazards of windblown dust were also 
studied. Data already available indicate that there are no appre- 
ciable hazards of external radiation for men or livestock at the New 
Mexico bomb site outside of the fenced area of several hundred acres 
surrounding the actual place of e-xplosion. With the passage of time 
additional information will be forthcoming. 

In August, an expedition sponsored by the Commission, with the 
assistance of the Department of the Navy, completed a survey of the 
effects of the atomic explosions on marine plant and animal life a t  
Bikini and Eniwetok Atolls in the Pacific Ocean. The survey was 
conducted by a party of 12 men under a contract with the School of 
Applied Fisheries, University of Washington, Seattle, Wash. The 
x a v  provided forward area support, including surface craft, trans- 
portation, and housing. The results of the previous survey of Bikini 
in the summer of 1947 will be correlated and combined Rith the results 
of this summer’s survey to provide a continuing picture of the effects 

In t 

be made on any genetic changes that appear. 

t 
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of the 1946 Bikini atomic bomb tests on plant and animal life in tli, 
lagoon. ora 
samples were gathered for preservation by drying, ashing, quick 
freezing, and by chemical means for laboratory analyses. 
early to present any conclusive data on the aftereffects of such atorni( 
explosions on plant and a.nima1 life. Further studies are bpillg 
planned for the future. 

In various areas of the lagoon, aquatic fauna and fl 

I t  is 

BIOLOGICAL SYNTHESIS OF RADIOACTIVE SPBSTANCES 

Before artificial radioactive elements are used to trace life processes 
in biological experiments on animals or human beings, they must 
generally be built into one or another of the chemical compounds 
which the body typically uses. Therefore, an important step irm 
preparing isotopes for laboratory use in biology is this Preparation of 
biochemical compounds. For many months, A.EC scientists at 
Argonne and Oak Ridge laboratories and elsewhere have been develop, 
ing the interesting method of administering radioisotopes to plants 
and animals and allowing the living organisms to spthesize them 
into natural body compounds which then may be extracted and 
prepared for tracer laboratory use. 

Several Commission laboratories have under way studies design4 
to test this method thoroughly. Compounds produced include radio- 
active sugars, starches, amino acids, drugs, and cellulose, all potentially 

and other substances in biology. 
Jerusalem artichokes or sugar beets, for example, growing in an 

atmosphere containing radioactive carbon dioxide gas develop radio- 
active sugar in the tubers or roots. In a similar manner, the foxglove 
plant is made to produce radioactive digitalis; and through biological 
synthesis, radioactive casein has been produced by cows. 

important materials for understanding of the action of foods, drugs i 

MEDICINE 

Within the broad field of radiobiology, the medical program of the 
atomic energy enterprise concentrates its attention upon the effects 
of radiation, and also of new elements and various unfamiliar sub- 
stances, upon human health. Seeking to understand and prevent 
the harmful effects of radiation is only part of the Commission’s 
task in medicine; equally important are the potentialities for good- 
for better understanding of diseases, for more accurate diagnosis, and 
even, in a few cases, for cure. By the end of 1948, an extensive AEC 
medical program was under way. 
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of the Commission’s most pressing responsibilities, of course, 
fiIld out, as much as possiblcj, as rapidly as possible, about the 

radiation hflicts upon the human body-about precisely irljori@ injuries take place, &at parts of the bods are affected, what 
f,,,,ctions are disturbed, how t o  diagnose the injuries as early as 

qsible, and how to treat them. 
POL.  gl AEC laboratories are conducting studies of these phenomena. 
,t*tl!e bOs Alamos laboratory, biologists and medical men are search- 

i11F * for the subtle changes in cell multiplication that are characteristic 

of the Among other things, they look 
for alterations in the composition of the blood of workers who may 
hare been slightly eqosed, with the object of building up a useful 
index of depees of radiation effect. Argonne laboratory is presently 
,,l,centrating upon the chemical effects, observing the characteristic 
loRedg of blood pressure and changes in the nitrogen content of the 
blood. Oak Ridge laboratory and hgonne  are both studying altera- 
tions in the bodily enzyme systems now believed to be affected by 

It is hoped that through these studies one or more 
tcs@ may be developed for detecting early radiation injury. 

At the AEC laboratory at the University of Rochester a number of 
drugs and hormones are being tested for their effect in ameliorating 
the changes characteristic of radiation injury. 

one 
to 

],ON the 

of low-level radiation. 

injury. 

OTHER HEALTH PROBLEMS 

Radiation is not the only health problem involved in atomic energy 
work. In any industry undertaking activities with diverse newly 
important materials there are bound to be certain elements and com- 
pounds that are potentially dangerous to the worker. Thus the 
element beryllium which may be used as a “moderator” to slow down 
neutrons in nuclear reactions has been of considerable concern. It is 
now well recognized that beryllium may cause acute and chronic 
lung disease of a serious nature, and cases have developed in employees 
of private companies from whom the AEC purchases beryllium. In 
1948, accordingly, the Commission initiated extensive studies regarding 
permissible concentration of beryllium, prevention of injury, diagnosis, 
and treatment. As a result of these studies, reliable authorities now 
predict that over 90 percent of the hazard can be removed. 

The Commission has such work in progress a t  Argonne laboratory, 
the AEC laboratory at the University of Rochester, the Kettering 
Institute at the 1-niversity of Cincinnati, and the Saranac Labora- 
tories at Saranac Lake, K. Y. 

J 
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The University of Rochester laboratory has developed a strong 
8s 

Studies are in progess OR the effects of ie 

program in industrial toxicology v-here important information h 
been collected regarding a number of elements encountered * 

atomic energy project. 
haled dusts with particular attention to particle size. 

cause serious damage to the liver, kidney, and bone marrow if enou& 
of it gets into the blood stream. Scientists a t  the Los A-lamos labora- 
tory have developed an accurate test to detect and measure plutoniuQ 
excreted from the body and thus to keep a clinical watch Over 
sonnel whose work puts them in danger of overe-Tosure. hgonne 
laboratory has developed another attack upon this problem by dern- 
onstrating that the relatively harmless element zirconium dis- 
place large amounts of plutonium in the body and thus eliminate it. 

la the 

The element plutoniuni, the product of the Hanford \vorks, 

CANCER PROGRAM 

The: Commission's cancer program deals with of the relation, 
ships between nuclear radiations and the disease. There are thee 
of these relationships generally recognized. In the first place, over- 
exposure to radiation may induce cancer; radiologists in the past have 
contracted leukemia, a cancerous abnormality of the blood, and re- 
search workers are now regularly inducing cancer in experimental 
animals with radioisotopes. In  the second place, radioisotopes used 
to trace materials in the body are teaching biologists new facts about 
the nutrition of cancers-about what materials nourish them and make 
them grow. And, in the third place, medical men today regularly 
use radioisotopes to diagnose the existence of cancer in patients and, 
to a limited extent, to treat the disease in some of its forms. 

In  the fission of uranium atoms a variety of radioactive elements 
are set free. Studies on these materials as well as on such elements 
as radioactive strontium and plutonium have revealed that several 
of these substances localize in bone and may thereby produce bone 
tumors. Through these studies, information may be obtained about 
the development of cancer and those factors which inhibit or stimulate 
such developments. 

The Commission has developed its program along four major 
lines: 

(1) The distribution without charge of radioactive phosphom, 
iodine, and sodium .for cancer research.-he of the deterrents 
to cancer research has been the cost of these materials. TO dah, 
under this phase of the program, radioisotopes have been dig- 
tributed to over a hundred hospitals, medical schools, and clinics 
in the United States. 
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Financial and scient@ support f OT selected research projects 
(2) fie cancer $eM.-By supporting the cancer research of many in physicians and scientists through institutional contracts, the 

ission directs the talents of skilled investigators toward cow &e spplications of atomic energy to the problem. For example, 
AEC-sponsored research at the Memorial Hospital, New York 
City, has made an advance in the treatment of thyroid cancers 
with radioiodine. hIetastatic thyroid cancers, i. e., cancers thatl 
spread through the body, may pick up radioiodine in amounts 
sac ien t  to destroy the tumor partially or perhaps completely. 
Administration of thyroid-stimulating hormone or removal of 
the thyroid gland may increase by one-third the number of tumors 

radioiodine and thus the number destroyed. 
One of the most interesting applications in the cancer field lies 

in the use of radioactive compounds in the detection of cancer. 
With the support of the Commission, various fundamental bodily 
compounds are being labeled with radioisotopes and their uptake 
by various tumors studied with the anticipation that a compound 
will be found that will be of diagnostic assistance. 

(3) Clinical cancer research facilities at the installations of the 
mC.-In the chain-reacting uranium pile a number of mdio- 
isotopes may be prepared which are so short-lived that it is h- 
possible to distribute them through the country and evaluate 
their application to cancer research. Therefore, the AEC is 
establishing facilities at several of its laboratories where these 
short-lived radioisotopes may be studied. At the Oak Ridge 
National Laboratory a clinical cancer research facility is being 
established under the direction of southern medical schools 
through the Oak Ridge Institute of Nuclear Studies. In May 
1948, representatives of these institutions met with AEC staff 
members in Washington in preliminary discussions. I n  Novem- 
ber 1948, a clinical dwector of the program was designated. 
This c h i c  will receive full financial support from the MAC and 
will utilize already existing Oak Ridge- facilities. The partici- 
pating medical schools will refer here cancer cases for research, 
diagnosis, and treatment. A similar facility is planned at the 
Brookhaven laboratory. At the Argonne laboratory a cancer 
research hospital is presently under construction. 

Further work is needed not only with short-lived radioisotopes 
but also with the various accelerating devices now available at 
several AEC facilities. The betatron in which electrons are 
accelerated at high speed, the high voltage cyclotrons now being 
developed, and the various modifications of these instruments 
require intensive study in their relation to cancer. Workers in 

5 0 g c ; y j  
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Such the clinical cancer research facilities of the AEC will carry out 
studies along with ti number of medical schools affiliated with the 
regional laboratories. 

(4) The work of the Atomic Casualty Commission, which includes 
ext8ensive studies on the incidence and types of cancer in th e 
survivors a t  Hiroshima and Pl; agasaki. 

THE ATOMIC CASUALTY COMMISSIOX' 

On &fay 15, 1946, the Armed Forces Joint Commission for Investhi, 
gating the Effects of the Atomic Bomb in Japan reported that the 
medical surveys performed on atomic bomb casualties indicated that 
a program of investigation should be continued for a long time 
come. It was recommended that this program proceed along the 
following lines: 

1. Registry of exposed persons. 
2. Establishment of a permanent American Control C0-k 

sion to pursue further studies which would include- 
a. Hematologic studies. 
b.  Studies in the sexual sphere, including sperm counts 

c .  Studies of possible carcinogenic (ctincer-produ&g) 

In  November 1946, after the National Research Council and the 
Surgeon Generals of the Army and Navy had concurred in the pro- 
posal, the Secretary of the Navy recommended that the President- 
instruct the National Academy of Sciences, Kational Research Council, to under- 
take a long-range, continuing study of the biological and medical effects of the 
atomic bomb on man and authorize the council to  enlist the aid of Governmental 
agencies and personnel, and such civilian agencies and personnel as might be 
needed. 

Meanwhile the Atomic Casualty Commission held frequent meet- 
ings on the scope and development of the program. Information mas 
cataloged regarding the exposure and condition of those individuals 
exposed and the harmful effects of the atomic bomb. The remaining 
building sites were surveyed for possible utilization as laboratory facil- 
ities. Several scientific groups visited Japan to insure a continuing 
activity. 

AEC and the Il'ational Academy of Sciences signed a 2-year con- 
tract in h4ay 1948 covering- 
studies and conduct of research and experimental investigations, primarily in 
Japan, in accordance with general programs approved from time to  time bp 
the Commission. This shall include investigations of physiological and biological 
effects of radiation and such work as may be necessary or proper to the carrying 
out of such studies, research, and investigation, and also the compilation and 
dissemination of reports relating thereto. 

and genetic aberrations, and sterility. 

effects . 
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j t h e  Suruey in Japan 
prctprfiss O ,fay 1948 there has been considerable activity in this field: 

$ace t,blbhhg facilities and in accumulating scientific data. com- 
in e5 labo;Btofy facilities in these studies were planned for Hiroshima 
plete aasaki, and Kure. At present laboratories at Hiroshima and 

are active, and the Nagasaki unit is developing rapidly. Person- 
KUre for these laboratories are drawn from the United States and 
W* There are 41 Americans working in Japan, including 16 
JHpan. ,ssionsl personnel, 15 technical, and 10 clerical. There are 
p d c  ro ,~ l~ te ly  140 Japanese personnel engaged in the units, including 
Bpp+ialls, technical assistants, and laborers. pb) 3 laboratory at Hiroshima has examined a large number of 

and has accumulated a considerable amount of data which 
SLirVl 

These 
datda include physical examinations, blood studies, X-ray examina- 
tions, and a variety of other studies. Practically all births and all 
death which occur are studied for any evidence of changes that 
rru, SFht be induced by overexposure to radiation. A fairly complete 
Gt of exposed personnel has been accumulated, and in many instances 
it is possible to determine the approximate amount of radiation that 
they received at the time of the explosion. X-ray and detailed 
measurement (anthropometric) studies are being conducted on the 
bones of exposed children. . 
Prelimin CUY Results 

These studies reveal in many instances lines of so-called “growth 
5rrest” which could be due to nutritional deficiences or could be 
related to the atomic e-uplosions. These cases will be followed closely. 
- Thus far there has been no evidence of any alteration in the offspring 
of e,uposed individuals ; nor has there been any demonstrable increased 
incidence of still births or miscarriages. In view of the fact that 
the gene injured by radiation is a recessive characteristic which can 
be carried but is not necessarily manifested in the next or many genera- 
tions, it will be many years before a final statement can be developed 
on this problem. 

There has been a high incidence of keloids, i. e., overgrowth in the 
scars resulting from thermal burns. Studies on the Japanese exposed 
to the fire bombings at Tokyo also reveal a higher incidence of these 
keloids which are apparently a racial trait rather than an atomic 
sequel. During the summer two American specialists studied this 
and related problems and were impressed with the incidence and extent 
of the thermal burns as evidenced by the scarring. 

A long-term study on the effects of the atomic explosion on fertility 
is being undertaken. Survivors are also being studied for sips of 
cancer. 

&Id Sa, 

Serve as a base line in follow-up studies through the years. 
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Agencies Work Together 
The development of this project has benefited measurably from th e 

wholehearted cooperation of several agencies. The united State 
Army has three medical officer3 on loan to the Atomic Casualtv 
Commission; the Public Health and TTelfare Section, General Head, 
quarters of Supreme Commander Allied Powers, has given whole- 
hearted cooperation; all charts and specimens are filed by the & t  Y 
Institute of Pathology; and the United States Kavy has actively &s- 
sisted in the work of the Casualty Commission. 

BIOPHYSICS 

In  nearly all Commission work, both research and Production, 
potentially hazardous radiations are a major problem. Although the 
biological effects of these radiations have been studied 
for only a relatively short time, there is good reason to believe that 
they are entirely controllable hazards. During the entire period of 

operation of both the Manhattan project and Atomic Energy Commis, 
sion there have been a total of 13 injuries, Kith only 2 deaths due to 
radiation, and in each instance known safety devices were not fdy 
utilized. 

The Applied Biophysics Branch mas established in Washington with 
the major objective of constantly studying such radiations to learn 
how to minimize their effect on operations. First is the problem of 
detecting the presence of such radiations; second, the problem of 
shielding the operators; third, the problem of determining safe per- 
missible radiation to which operating personnel may be continuallv 
exposed; and fourth, the problem of adequate safeguards to proteit 
the surrounding environment against radiation from atomic energy 
establishments. While the day-to-day concern is for the individual 
worker, and the protection of environment adjacent to atomic energy 
installations, the results carry much further by providing a substantial 
amount of information which can be applied in such directions as 
civilian defense. 

THE BIOPHYSICS PROGRAM 

All AEC installations conduct extensive biophysics projects-"health 
physics studies"-which vary from project to project to conform to 
many different radiation problems. Thus, separate remarch organi- 
zations are required a t  each establishment, to insure (1) that the 
programs at the various installations are adequate for their own 
purposes and (2) that the programs are sufiiciently coordinated to 
prevent any unnecessary duplication. 

Potential radiation problems which must be controlled come from 
- b u  ty?," qajof: 4 I  sources: (1) Reactor and particle-accelerator operatiom 
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isotope productlion and the chemical treatment of radio- 
isotopes and (2) the handling and disposal of waste containing 

tt ct i IT ntial amounts of radioactive material. 
srlbsta anv of the AEC projects there is a unique industrial waste, 

*$ts * pdio&C tive materials. While these are somewhat similar to ordinary 
dustrial wastes, they always present the possibility of radioactive 

in eoDt,amination. The great majority of wmte disposal problems are 
oineer&g in nature. However, the setting up of maximum per- 
sible levels of radiation and the measuring of radioactivity in the enc 

ais 
te are biophysics functions. 

SFSs 
surueys at AEC Instlrllations 

n e  Commission has surveys under way at all of its major installa- 
tions to determine precisely the steps that need to be taken to safe- 

the surrounding areas-to determine, for example, to what 
F conventional waste disposal plants and water treatment plants 
Bre effective in removing radioactive materials. The Oak Ridge Na- 
tional Laboratory, the Tennessee Valley Authority, United States 
public Health Service, and the Geology Department of the University 
of Tennessee undertook such a survey of the surrounding area in 1948. 
~ t ,  L ~ s  Marnos, the United States Public Health Service.and the 
rnicersity of California are assisting in similar work. Other uni- 
versities are cooperating in these surveys at Hanford and other installa- 

in,1uding 

tions. 
Control of Radioactive Wastes ai Brookhaven 

At the Brookhaven laboratory an extensive program is under way 
study the general environment of the area adjaceht to the lab- 

oratory-the geological formations, water tables, meteorology, and 
adjacent animal life. The lsboratory is developing and putting into 
effect methods of control to insure the safe operation of the nuclear 
reactor now under construction. The Weather Bureau and the 
United States Geological Survey are assisting. Monitoring stations 
for measuring the radioactivity have been constructed together with 
the two unique meteorological towers described on page 72. Similar 
studies are under way at  all the other major AEC installations. 

RADIOACTIVE COBALT 

Of particular importance are studies and measurement on cobalt 60, 
which shows considerable promise of being a cheap and plentfiul 
substitute for radium. Numerous basic problems must be solved 
before this is usable for clinical application. The most important is 
the study of the specific emission constant ‘and making comparisons 
with radium so that the methods now used in radium therapy can be 5 0 0 I’ 5 8 I - ,  
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utilized with cobalt. As soon as these problems are solved, it is 
reasonable to expect that cobalt 60 will be available for therapentic 
purposes to a much larger number of medical centers than are noR 
in a position to a.fford radium for the same purposes. Consequently 
considerable effort is being put in this direction. 

In  general, the Commission is making a careful, Kation-wide study 
of the biophysics programs relating to the utilization of Penetrat 
radiations. It reviews requests for grants made for such projects and 
at the same time is endeavoring to initiate projects in especially 
suitable institutions to fill in the gaps of our scientific knowledge. 

- 1  

i% 

TRAIXIX-G PROGRAM 

The critical shortage of scientific personnel qualified to Work on 
atomic energy problems in biology, medicine, and biophysics made it 
necessary for the Commission to take the initiative in the develop, 
ment and support of a comprehensive training program, The 
objectives of this program are to train new personnel for the Cowis ,  
sion’s programmatic research at AEc installations ; to  increase the 
national pool of trained personnel in these fields for work in industrg 
universities, hospitals, and other institutions ; to increase the efficiencJ: 
of personnel now active in these fields in the Commission’s program 
and outside it, by providing on-the-job training programs for Corn: 
mission personnel and cooperative training programs for other per- 
sonnel, including members of the armed services. 

TRAIA’ING AA‘D FELLOWSHIP ACTIVITIES 

I Fellowship Program 
During 1948 a total of 98 fellowships were awarded in the field of 

biology and medicine under the AEC fellowship program described 
on page 65. All told, 350 annual fellowships were established for 
postdoctoral study and research in the medical, biological, and agri- 
cultural sciences, for predoctoral study in the biological sciences, 
including health physics, and for training in health physics at the 
technical level. The Commipion intends to make annual awards as 
follows : 100 postdoctorals in medicine ; 50 postdoctorals in biology; 
175 predoctorals in biology and health physics; and 25 technical 
fellowships in health physics. By November 1948, the followhg 
awards had been made: 27 medical postdoctoral; 5 biology post- 
doctoral; 48 predoctorals in biology and health physics; and 18 tech- 
nical fellowships. With an increasing number of applications from 
well-qualified applicants it is expected that the program in 1949 w d  
be operating at  its maximum proposed level. 
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~. Training Centers 
C o m ~ i s s i o ~ ~  has giT-en support during 1948 to two or more 

The 
, e,ities in each of four broad geographical areas for the develop- 

pen to  offer indoctrinal training to AEC fellows in the first semester 
;tti t e n  

pHCtl academic pear. (Under the fellowship program fellows are 
Ilfined to these training centers; they are allowed to pursue their 
and research in universities or other nonprofit institutions of n@'t co 

st rdv 
'oint, participation by t'he universities allows for the utilization 

It also makes it 
Tbe 1 

of ke? P qdble to integrate medical and biological training with basic COmSeS 
firsics, mathematics, and chemistry and to develop well-rounded P- 

&bc in training in the techniques of radioisotope research appli- 
Each of the universities, 

@an integral part of its training program, is conducting research 
abich is also important to the Commission for increasing knowledge 
in the fields of biology and medicine. The cooperating universities 

[ * 8  

gfIlf of , o o p e r ~ t i ~ e  training cent*ers. These programs are uniquely 

their choice as approved by the NRC boards.) 

ersonnel and resources a t  each university. 

t,o medical and biological problems. 

ffre 8s follows: 
I11 

Oregon State College, Corval~is, Oreg. 

I 
Dllke LTniversity, Durham, N. c. 
I-nivemity of North Carolina, Chapel University of Oregon Medical School, 

Hill, h'. c. Portland, Oreg. 
S o d h  Carolina State College of Agri- culture and Engineering of University College of Libera1 Arts, University of 

of xorth Carolina, Raleigh, N. C. 
Bownan Gray School of Medicine, Wake Reed College, Portland, Oreg. 

Forest College, Winston Salem, N. C. ' 

Oregon, Eugene, Oreg. 

IV 

University of Colorado, Denver, COIO. 
University of Colorado, Boulder, Cola. 

I1 Baplor University College of Medicine, University of Denver, Denver, Colo. 

Rice Institute, Houston, Tex. 
Houston, Tex. 

COOPERATING WITH THE ARMED SERVICES I N  TRAINING 

Eleven officers of the National Military Establishment are taking 
c o m e s  established at the AEC training centers. The Commission 
n-ill also pro-ride a 6-month supplementary training course for this 
group at one of its national laboratories. The training is being given 
to prepare these men for their work in radiological safety with the 
armed forces. 

619392 "+9--S 
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TECHNICAL FELLOWSHIPS 

The Commission is supporting special training programs for tech. 
nical fellow-s at University of Rochester Radiological Laboratories 
and the Oak Ridge National Laborat,ory. 
consist of courses in biology, chemistry, mathematics, applied bi,, 
physics, industrial hygiene, and sanitary engineering. This portio4 
of the work will be carried out over an 8- or 9-month period, 

9 sponding approximately to a school year, and will be supplemented b 
practical laboratory experience in the use of radiological instrument, 

Q, 
Following the teaching program d be a 3- or 4-month work Proma * 

where the fellows will be assigned to plant operations at Commission 
installations. In this phase they will be given practical trainkg 
experience in radiation monitoring and health-physics techniques such 
as are required in the AEC plant. At  the moment i t  is estimated 
that there is a critical need within the AEC alone for approximately 
250 people having sufficient training. It is accordingly planned to 
step up the technical fellowship training program next year in order 
more nearly to fulfill the demand. 

The teaching program 
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V 
PljB~c ,4ND TECHKICAL INFORMATION SERVICE 
L 

INTRODUCTION 
gne of the fire major programs which the Atomic Energy Act of 1946 

irects the Commission to c a r q  on is “ a  program for the control of 
and technical information which wdl permit the dissemina- scien tioa of such information to encourage scientxc progress . . .” 

The Congress in imposing this duty recognized that under the sys- 
of atomic energy development set up by the act the Commission 

t e a  the main source of most newly developed technical information is BboUt atomic energy. It carries the responsibility for determining 
,&at &egories of information may be generdy published Qnd what 
,,aeries must be limited in circulation in the interest both of control 
of dormation to safeguard the national defense and security and 
of dissemhatiOIl to bring about scientific advance. 

On undertakhg in 1947 the development of the information program 
by the act, the Commission took into-account the needs of 

rarious groups for information. The scientific and technical workers 
in the employ of the Commission or of contractors require technical 
information in order to perform their work most quickly and surely. 
$me of this information under the terms of the Atomic Energy Act 
of 1946 is restricted data. This must be classified and distributed 
only to those requiring i t  in their duties. Some, after examination, 
may be declassified. Some is clearly unclassified from the beginning. 

Scientists and technicians and business executives not directly 
associated with the Commission or its contractors increasingly require 
information not only for their part in research and in development of 
atomic energy but also for general advance in research and industrial 
technology. 

The American people need information on atomic energy and the 
developments in the program. Facts are the only sound basis for 
citizens’ decisions on national policies to guide the control and 
developmentl of these primal forces. 

Measurable progress toward meeting these needs has been made in 
the past 2 years. Much yet remains to be done before there is a 
sds f  ac to7  service of information-a service that conforms to require- 
ments of the act prescribing both secrecy respecting some phases of 
the program, and the 
leased without harm to 

issuance of all information which can be re- 
the common defense and security. ‘ 

105 
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OPERATIONS OF THE DECLASSIFICATION SYSTEM 

for At the root of this matter are the policy and the operation 
defming what information must be classified and held out of 
circulation and providing for declassification of information which 
does not contain restricted data. 
the Manhattan project a system established in 1946 pursuant to the 

of report of a committee headed by the late Dr. Richard C. Tohan 
the California Institute of Technology. The Tolman committee db 
fined the principles for determining what matter must be classified 
and what may be generally issued. Under this system, an o$ciul 
of the laboratory or plant where information originates makes the 
fist determination as to its suitability for declasszcation. If tb 
fist determination is favorable, the paper is then referred to a R~~ 
sponsible Reviewer qualified in the field of science with which the 
information deals. This reviewer makes an analysis based on the 
Declassification Guide. This analysis may result in declassification 
of the document, or item of information, or it may mean denial of 
clearance. In case of doubt, the question is referred to one offour 
senior scientists designated as Senior Responsible Reviewers. 

In addi t,ion to emphasizing control of the dissemination of scientific 
and technical information in such manner as to encourage scientific 
progress, the act declares the policy of the Commission to be to 
“control the dissemination of restricted data in such manner 8s to 
assure .the common defense and security.” In section 10 (b) (I), 
restricted data is defined as follows: 

“The term ‘restricted data’ as used in this section means all 
data concerning the manufacture or utilization of atomic weapons, 
the production of fissionable material, or the use of fissionable 
material in the production of power, but shall not include any 
data which the Commission from time to time determines mnj 
be published without adversely affecting the common defense 
and security.” 

The Commission took Over 

FOUR MAJOR STEPS IN INFORMATION POLICY 

The Commission, starting in 1947, has taken a number of steps 
to clarify policies and guide information operations in accordance 
with the act. These include: 

1. Designation of unclassified fields of research related to 
atomic energy. These fields are generally free of any security 
restriction. 

2. Two over-all revisions of the Declassification Guide origi- 
nally prepared under the Manhattan Engineer District. These 
revisions were made jointly with the declassification authorities 

t ,  f- 2 .  scroc: i L* t; L; 

BAS 

The A I  
of scientif 
classified ; 

tors, %PPI 
RThiCh i n f l  

scientific : 

For thc 
needs to f 
however, 
impor tam 



p u ~ l , I C  A,YD TECHKICAL IPUTORMATIOS SERVICE 107 

L means all 
ic weapons, 
fissionable 

iclude any 
mines mag 
3n defense 

’r of steps 
iccordnnce 

related to 
y security 

iide origi- 
a t .  These 
u thori ties 

e United Kingdom and Canada. These nations were joined 
the T_;nited States in the wartime atomic energy program, of tb 

n i t  h 
in peacetime are following identical declassification policies ann 

n.jth The Declassification 

Guide states for each nation the general topics of data which 
be made public without adversely affecting the common ma. 

defellse and security. 
3. Adoption, witlh the National Military Establishment, of a 

3 *oint classification guide for the military application of atomic 
energy, with special provision for the handling of data primarily 
of a military operational nature. 

4. Action to develop more precise and more flexible methods of 
determining what information must be withheld from general 

~ 
~ 

~ 

~ 
~ - 

to information jointly held. 

- 
ubIication and what may be publicly issued. . P The Commission has undertaken to designate unclassxed areas of 

and development work related to atomic energy as a means mf 
of aiding the progress of atomic energy research and development in 
gwral ways. 

The Commission recognizes that) advance depends in part upon a 
Fnde range of research work done without stimulation or assistance 
br gorernnient. 
‘Likewise, staffing of atomic energy projects is hampered so long 

as there is f eehg  on the part of many scientists that employment in 
the atomic e n e r a  program precludes their working on any but “classi- 
fied” research projects with consequent denial of general publication. 

Finally, sharper definition of unclassified areas makes clearep 
q%at must be held restricted, and reduces the number of documents 
unnecessarily classified. Thus confusion is cut down, the will to 
protect classified information is strengthened, and security is en- 
hanced. 

It is the Commission’s intention to define and announce further 
unclassified areas. 

BASES OF THE CLASSIFICATION-DECLASSIFICATION SYSTEM 

The AEC Declassification Guide at present lists some 60 categories 
of scientific and technical data under which information must remain 
classified; the guide also lists an equal number of fields or topics under 
which information can be released. Scientists and laboratory direc- 
tors, applying the guide, have cleared for release more than 2,600 
scientific and technical papers on atomic energy work. 

For the greatest value to scientists, the declassification program 
needs to be clearly understood. The present Declassification Guide, 
however, must itself be classified because i t  specifically indicates the 
importance in the national atomic energy program of a wide range of 
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Prodl,,, data having to do with production of fissionable materials or 
tion and use of weapons. 

of: 
The f o l l o ~ n g  lists of topics* indicate generally the present coOnte,,t 

(a,) Unclassified areas-the types of work that can be con, 
ducted and reported on an unclassified basis in the atomic enerD 
program in AEC or non-Governmental facilities; 

( b )  Declassifiable information-that which may be Published 
for general use after being officially declassified; and 

as (c) Clearly classified information-that currently heid 
restricted data under the Atomic Energy Act. 

Unclassi$ed Areas 
In general, item (a), the unclassified areas, covers the pure science 

related to atomio energy but not plant processes or specific experi, 
mental data of vital project importance. 

(1) Pure and applied mathematics, except that applying to 
specific classified projects. 

(2) Theoretical physics (except the theory of fission, of react- 
ors, and of neutron diffusion, and weapon physics). 

(3) All physical (except nuclear) properties of all elements of 

atomic number less than 90. Nuclear properties of most isotope. 
(4) The basic chemistry of all elements (except for the analyti- 

cal procedures and technology of the production of 
materials) and the physical metallurgy of all elemenh of atomic 
number less than 83. 

(5 )  Instrumentation, including circuits, counters, ionization 
and cloud chambers, neutron detectors (excluding fission cham- 
bers), electronuclear accelerators, such as cyclotrons, betatrons, 
Van de Graaff generators, etc. 

(6) Medical and biological research and health studies (exclud- 
ing work with elements of atomic number 90 and above). 

(7) Chemistry and technology of fluorine compounds (except 
tlhe specific applications in AEC installations). 

It includes: 

DecIassi$a ble Information, 
Item (b), the declassifiable information which may be expected to 

be found in the general literature after official declassScation,includes: 
(1) l f  ost reactor and neutron diffusion theory, except for those 

parts involving semiempirical methods or related to specific 
assemblies. 

The reader of this report cannot take these lists of topics as an exact statement of types of b t a  Which 
are unclassified, classified, or declassifiable. The lists are indicative only. The complete lists, 8s Stat& 
earlier, are themselves classified. Writers, editors, publishers, or speakers intending to make public m t m  
related to  atomic energy, who are uncertain about clsssification status, should query the Declassificstion 
Branch, LTnited States Atomic Energy Commission, Washington, D. C .  They should not try to make 
their o m  evaluation on the basis of these psrtisl htings. 
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Certain physical properties of isotopes of elements of 
umber greater than 90, and the nuclear properties (except n 

cert,ain neutron and fission characteristics) of isotopes of ele- 

(3) Analrtic81 procedures (exceptl for production applications) ; 
physical and process metallurgy of elements of atomic num- 

Medical and biological research and health studies with 

(2) 

for 
ments greater than 90. 

ber greater than 90. 
, * I  - 

elements of atomic number 90 and above. 
(5) Certah properties of experimental reactors, such as: 

fluxes, neutron distribution not revealing lattices and information 
pgarding thermal calm, and the velocity spectrum in the 
thermal C O l U m .  

m8s$ed Inf ~ T E W I J % O ~  

&rrnatioR: 
The types of information covered by item (c)  are clearly classified 

(1) Information on the production of fissionable material- 
equipment used, technology, handling, and disposition-hclud- 
ing the technology of production of feed materials-and specifi- 
cally all quantitative and qualitative output data. 

(2) The technology of production and power reactors, including 
design, operating characteristics, and working materials. 

(3) Information dealing with nuclear weapons and their com- 
ponents, including production technology, handling, disposition, 
testing, and technical data relating to military employment. 
(4) Certain information relating to the operations and facilities 

of the United States atomic energy program which may be of 
value to an enemy in sabotage planning,' or in studies of the 
strategic vulnerability of the United States or defense potential 
of the United States with respect to atomic weapons. 

Upon inspection of these lists it will be seen that much scientific 
and technical information in the field of atomic energy is now open 
to those who wish to use it. There is, however, much to be done 
before all the requirements for the atomic energy information pro- 
gram are met. The Commission has directed that there be a con- 
tinued vigorous effort to define precisely the standards for release 
and for classification, and to issue information that may be released, 

accordance with the requirement of promoting the national in- 
terest by both protecting security and speeding technical advance. 

More than 100 scientists and technicians working in the declassifica- 
tion program as Responsible Reviewers and four as Senior Responsible 
Reviewers are in the main responsible for the progress made so far. 
Their work is an important service to the Nation and the Commission 
counts on their continued cooperation for further advance. 
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PROVISION OF IKFORMXTION TO -4RMED FORCES 

9 special problem in classification of information has been lq,,~v 
solrecf within the past year. 
armed services, in a manner consistentl with the objectives of tte 
security provisions of the Atlomic Energy -4ct, certain types of io- 
formation required in the conduct of military training operations. 

A great deal of information which concerns the use of atornit 
weapons has to do solely with the military employment of atomic 
energy and not with the development or manufacture of fissionatlle 
materials and weapons. For example, information as to certain 
special equipment used on drone planes taking samples at bomb tests 
is information “concerning the utilization of atomic energy,” but it 
is information of slight importance in the actual development or 
manufacture of a weapon. The importance of such information to a 
foreign rival can be readily evaluated. Such evaluation indicat,es 
that while full control of dissemination of the data is desirable, it is 
not possible to require FBI investigation of every person having acceSS 
to such data. For instance, it would not be feasible to have FBI 
investigation of all the service and maintenance personnel at eVelT 

airport where any drone or other specially equipped aircraft may {# 
landed. 

The Commission, at the request of the National Rfilitary Establi&_ 
ment, approved a plan for distribution within the NME of certain 
topics of information having to do principally with the handling of 
the weapon by military contingents-as opposed to development and 
production of weapons. Restricted data of this category may be 
distributed within the armed forces and in their contractors’ organiza- 
tions where needed under the degree of control necessary to assure the 
common defense and security by using a grade of security classification 
agreed upon by the Commission and the National Military Establish- 
ment. For this purpose, the Commission employs the same classi- 
fication grading system used by the National Military Establishment. 

This action followed extensive discussion between the Xational 
Military Establishment and the Commission concerning the opera- 
tional necessities for a broader dissemination of certain types of 
restricted data. The Military Liaison Committee informed the 
Commission t!hat< the three departments of the National Military 
Establishment were severely handicapped by current clearance re- 
quirements for dissemination of those items of restricted data which 
relate directly to the military employment of the weapons, as opposed 
to the development and manufacture of weapons. 

I t  was their view that the military operational phases of the atronllc 
energy program required wide dissemination of these types of re- 

O t l ,  This is the problem of providing t 
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.tricted data, and that such necessary dissemination was a practical 
3 ‘bfiit3- when subjected to current clearance requirements. 

bapter VI, footnote page 121 on military clearance.) Accord- c they proposed for the Commission’s consideration the adoption 
(<Classification Guide for the Military Application of At30mic 

Of 7 7  This Classification Guide dserentiated betFeen two 
cntcgories of restricted data: (I) Those to which an individual 
,,l,der the jurisdiction of the National hfilitlary Establishment might 

hnve access until he had a specific “restricted data clearance,’’ 
no those which the national defense requires be made available (2) 

er militaq safeguards without specific restricted data clearance 
erSOnS under jurisdiction of the National Military Establishment. 
latter category was referred to as “Type B” restricted data. 

$ p s s 1  
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l l d  
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%5P 
ln order to have the benefit of expert judgments on this important 

subje ct, the Commission, with the advice of the Committee of Senior 
ResP onsible Reviewers, convened as a Weapons Effects Classification 
Board 8 panel of experts on weapons-effects data to recommend the 

The Prop information considered by the board is that which the NME and the 
~ E C  believe should be distributed under special conditions to support 
;be national defense in both military and civilian activities. These 
special conditions contemplate the dissemination of Type I3 restricted 
data to NME personnel who do not have specific restricted data 
clearance, provided that the dissemination is in accordance with 
normal military safeguards. 

The report of the Weapons Effects Classification Board was care- 
fully analyzed by the three Services, by staffs of the AEC Declassi- 
fieation Branch, the Division of Security, and the Division of MztarjF 
Application. The Commission approved the board’s recommenda- 
tions on classification with minor changes. Accordingly, the Com- 
mission and the National LIilitary Establishment have adopted an 
interpretive guide in accordance with the amended report of the 
board, 

om Ejects Clussijication Board 

er handling of a wide range of such data (see Appendix 2). 

The Teapons Effects Classification Board urged that a considerable 
amount of weapons-effects data be detennined to be unclassified, and 
distributed for use in training of military personnel, and made publicly 
available. Members of the board agreed to aid in the preparation 
of such data for publication and to enlist the aid of a number of other 
qualified military and civilian specialists. The Los Alamos Scientific 
Laboratory, in cooperation with the board and the authors, has re- 
sponsibility for recommending to t’he Commission the contents of 
such a weapons-effects handbook. 
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THREE-KATION D E C L ~ ~ S S I F I C A T I O S  POLICY 

As a continuakion of the policy of cooperation with respect to 
information shared by the United Kingdom, Canada, and the united 
Sta,t,es, as a result of their combined wartime efforts, the second 
International Conference on Declassification was held on September 
6-9, 1948, at Hanvell, England. This conference was concerned 
with a discussion of the interpretations to be placed on certain topi,, 
of the Declassification Guide, in the light of technical developmenls 
and of the experiences gained during the months in which the Declassi- 
fication Guide, drawn up at the first international meeting, had been 
in use in the three countries. As before, discussions at) this conference 
were limited to technical knowledge held jointly by the participating 
nations as a result of their cooperation during the war. 

ISSUANCE OF TECHNIC.4L I ~ ’ F O R ~ ~ A T I O N  

W e  progress was being made in classification and declassification 
policies and operations, a parallel advance took place in the develop_ 
merit of the Commission’s organizat?ion and program for handling 
and distributing technical information to scientists and technicians 
inside and outside the national atomic energy program. 

By the end of 1948, the technical information staffs of the Corn- 
mission and the contractors had sorted, indexed, published, and 
distributed within the atomic energy enterprise most of the large 
backlog of informational papers built up during the war. During 
1948, the results of current research were handled for both on-project 
and off-project distribution as they were received. The first physical 
task of catching up on distribution of technical information had been 
nearly completed by the end of the year. 
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Of continuing high importance is the distribution of restricted data 
to all those working in the project who need it and are authorized to 
have  it. During 1948, over 3,000 individual classified feports were 
distributed. An average of 50 copies of each report went out. Each 
laboratory and plant, received those categories of information required 
for its programs. Besides this routine distribution, 50,000 indiridud 
copies of classified reports went on specific order to various 
labor at ories. 

To improve the usefulness of classified research reports in a field of 
great activity and many workers, the Commission established in 1948 
a classified “Journal of Metallurgy and Ceramics of the Atomic 
Energy Project.” More such 
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@'e other technical information services supplying classified informa- 

to scientists and technicians on the project m-ere expanded 
cthout 1947 and 1948. This special group of services includes a &'o% rlessified. abstract journal which carried 2,400 abstracts of classified 

in 1948 and a classified title list which last year carried 5,500 

. nt and useful as possible. 

j-rpo'ts 
of papers. 

OPES- ABSTRACT SERVICE 

Scientists and technicians in the atomic energy program need more 
They also require quick access to a tfra +de range of declassified and unclassified papers originating either 

i s  ide or outside the program. To provide them with this service, the 
Commission in 1948 established a semimonthly publication " Nuclear 
I Qipnce Abstracts." In its fist 12 issues, to the end of 1948, it carried 

It is in wide demand from Government 
Agencies, cooperating universities'and research laboratories, depository 
libraries of the Library of Congress and other institutions of service 
to scientists outside the atomic energy project. The demand from 
l,ospitals, medical schools, and medical research institutes during. the 
rear reached such a point' that a special distribution to 1,200 such 
imtitutions was undertaken as a permanent part of the circulation. 
The publication is available for sale to the technical public on sub- 
scription basis. 

A very detailed index of current material in "Nuclear Science 
Abstracts" and semiannual cumulative indexes of abstracts to serve 
as a key to the unclassified literature of nuclear science, are produced 
quickly and economically through the machine records system. This 
system is also used to maintain permanent inventories of the nearly 
25,000 classified documents now registered. 

The abstracting of the backlog of declassified documents which 
appeared before 1948 was completed during 1948. A total of 2,023 

classified material done. 

total of 1,800 abstracts. 

abstracts was made and a cumulative index of them issued. 

NATIOTU'AL NUCLEAR ENERGY SERIES 

A major event of the past year in the technical information program 
was publication of the first volume of the National Nuclear Energy 
Series @ormerly RlIanhattan Project Technical Series), EL 110-volume 
compilation of scientific treatises based primarily on research started 
and carried out for the most part under the Manhattan project. 
Columbia University, representing the Atomic. Energy Commission 
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and its research contractors, executed a contract with the &G 
Hill Book Company to publish the declassified volumes of this s e p l ~ b ,  

which are expected tro number about sixty 500-page Volumes. D ~ ~ ~ ~ ~ ~ ,  
1948, 14 volumes were declassified. The first of these Volurnt; 
“The Histopathology of Irradiation from External and Intern&; 
Sources,” was put on sale late in December 1948. 

Ctper- 
some1 in accordance with security requirements also number approxi- 

cess of mately 60 volumes. 
editing and reproduction. 

Fa!{-- 

Classified volumes to be reproduced and distributed to Proje 

Of these 24 are now at hand in the pro 

PROGRESS IN RELEASING INFORMATION 

Although the Commission is not satisfied that the rate of progress 
in declassification is rapid enough, declassification of atomic enew 
project information did continue at a steady pace during 1g4& 
About one-third of the 900 documents declassified were for bclusiod 
in the NNES. In addition, 870 documents were published in edit4 
form in various scientific and engineering journals. The Comiaion 
reproduced and distributed to project libraries, Government agenciB 
the Library of Congress, and the depository libraries authorized b; 
the Congress nearly 800,000 copies of more than 1,000 separate doc;+ 
ments during 1948. These figures include a large number of docu- 
ments declassified before 1948. 

The Commission also reproduced a number of pertinent declass&d 
reports in the field of nuclear science originating outside the project. 
Among these were 96 reports from the British and Canadian atomic 
energy research establishments. By agreement with the British and 
Canadians these were declassified in accordance with the same policies 
used in the United States and 19,200 copies were made available 
throughout the project. 

Many declassified documents were made available for sale by the 
Commission under an agreement with the Superintendent of Docu- 
ments. In keeping with the Commission’s policy of encouraging the 
use of normal channels for the release of scientific and technical in- 

or in technical journals, were sold by the Commission for the Superin- 
tendent of Documents. The Commission sold, in all, 42,000 docu- 
ments during the year. 

Late in 1948, a procedure was approved for the issuance by con- 

where it was agreed that the laboratory directors concerned would 
determine that these contain no restricted data. 
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REPORT ISDEX 

ill ~ ~ ~ ~ n l i s s i o n  reports, classified, declassified, and unclassified, 
’ carefuUy indexed dwhg the year, to facilitate the location by 

,,icLl~tists and librarians of information on special subjects g s s t  
prcj(’Ct izlcd in them. An average of six index cards was prepared for 
(.OIL t 8 This indexing operation was on a current 

during 1948 and progess was made in eliminating the backlog 
of ,~,dexed reports accumulated during the war years. During 

year, 5,700 reports were indexed and 1,712,000 index cards were 
i,tributed to laboratories of the atomic, energy project. It is planned 

the declassified and unclassified cards available for sale d 
make 

@U ts -ide the project as soon as reproduction facilities are available. 

,,ument issued. &(’h d 

IXTERCHAXGE O F  INFORMATION WITH THE ARMED FORCES 

Liaison between the Atomic Energy Commission and the National 
ifilitary Establishment with respect to interchange of scientific and 
$cbical information was improved during the year. The Research 

Development Board established a Special Committee on Technical 
TIlformation with an AEC representative as an associate member. 
~b~ cmnmittee established a panel to study the interchange of in- 
forlnation between the National Military Establishment and the 
Commission, and this panel accomplished a great deal in promoting 

Informal contacts between AEC and NME repre- 
sentatives were also fruitful. I n  particular, arrangements were made 
for abstracts originating in the Commission’s abstract publications, 
the Kavy’s “Technical Information Pilot,” and the Army’s “ National 
Defense Review,” to be used in the others. Much information in 
pertinent fields now appears in all three of these abstract publications. 

interchange. 

EXHIBIT 

To acquaint the world OI science and technology with the resources 
of technical information in nuclear science fields available through the 
Atomic Energy Commission, a technical information exhibit was 
prepared and shoxn at key scientific meetings during 1948. This 
exhibit brought to  the attention of a large number of scientists the 
resources of nuclear science information available. 

PUBLIC INFORMATION AND EDUCATION SERVICE 
Upon assump tion of responsibility by the Commission, the public 

information serrice had to be developed from the beginning made in 
the postwar period by the Manhattan project. The Commission has 
set up 8 small staff to provide such service, which is increasingly in 
demand. 

s o t s ;  i ‘j 
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In order to provide a basis for the determination of pub]* 
'C Polipl, on atomic energy, there is a need for information on the Ope . t i ohq 

and the plans and prospects for the national atomic energy 
insofar as these matters can be publicly reported. The Comhssio,,, 
public information program is based on the p r o ~ s i o n  of such facts trJ 

the existing agencies of public communication-the press, the radio, 
schools, organized groups, and others. 

Citizens also seek help in learning about the basic Physical Ph,= 
nomena involved in the release and control of atomic energy. Th is information is available from many sources other than the corn 
mission. Organizing i t  and putting i t  into form for use in the sc,oo~ 

- f a  and organized groups is not a prime function of the Commission 
the American tradition, this function, along with the function of 
presenting and discussing the issues of public policy that rise in tb 
field belongs to the educational and information institutions of a ire 
people. 

Progra,tl 

WORK WITH EDUCATIONAL ORGANIZATIONS 

With limited information staff and funds for educational and 
informational materials, the Commission has given as much aid e 
possible to educational agencies and services. 
Eclucational Institutions 

The Commission consults with the Interdivisional Committee of 
the United States Office of Education, which is developing a Program 
of interchange of information on programs and methods used 
teaching atomic energy in schools and colleges, and of st imdatk 
the spread of good teaching in this field throughout the educationel 
system. 

The Association of Secondary School Principals and the North 
Central Associa tion of Secondarg Schools and Colleges have issued 
guides for organization of study within the secondary schools on 
atomic energy and its implications. Commission representatives 
have assisted, but the guides for use in the schools have been issued 
on the responsibility of these groups and the entire projects have 
been fmanced by the groups. The Commission is cooperating with 
the National University Extension Association, the Commission for 
Adult Education, American Council on Education, and many others. 

At the request of the American Textbook Publishers Institute, the 
Commission in 1948 undertook the preparation of a Source Book on 
Atomic Energy. This is intended to be an authoritative treatment 
of the basic rjcience and technology of atomic energy for use by authon 
of textbooks and educators generally in all scientific fields to enable 
them to incorporate in their texts and cou~se work such changes 
have been made necessary by recent advances in nuclear scienee, 
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under preparation in 1948 was a handbook or guide for the 
of employees of the Commission and contractors. This guide 

ear in three parts. The first will consist of a primer of the 
nergv facts needed for understanding the operation of the 

glossary 

third %-ill consist of a description of the purposes, the facilities, and 
,tentialities of atomic energy deyelopment, in the Cnited States. The 

tllr P fa the field of research into the social, economic and political im- 
plifHtions of atomic energy, and the development of teaching pro- 
d s  on these matters, the Social Science Research Council is be- 
;,onliDg actire in the field of atomic energy. Commission repre- 
,pntntires are cooperating with the Council’s Committee on the 

Implications of Technological Change by providing factual 
informa tion. 
ariC Organizations 

The educational work of civic bodies has tended to center on the 
*aization of atomic energy weeks or similar occasions, or the intro- 

0% 
duction into the programs of other larger civic occasions of an element 
of instruction in atomic energy. For this purpose, there has been a 

Eistent demand from all quarters for the provision of educational P‘ 
,&bits shelving the organization, and operation of various phases 
of the national atomic energy program, prospects for peacetime uses 
of atomic energy, and fundamental physical and biological fact about 
gtornic energy. The Commission has authorized its contractors, 
ahere they desire, to provide exhibit material for educational purposes. 

The Brookhaven National Laboratory has two special exhibits of 
&s type which have been widely shown in eastern cities. The Ames 
Laboratory provided such an exhibit to the Iowa State Fair in the 
gunimer of 1948. Various of the industrial contractors constructed 
wits portraying atomic energy program details and prospects which 
Kere assembled for the New York City Golden Jubilee Exposition 
under the auspices of an Advisory Committee on Atomic Energy 
appointed by the mayor of New York City. Later these units were 
s h o ~ n  in Cincinnati under the auspices of a Mayor’s Advisory Corn- 
mittee on Atomic Energy. These exhibit materials have been re- 
quested for an Oak Ridge educational center to be operated by the 
rnirersity of Tennessee Extension Service to provide ed~cational 
materials for the visitors expected at Oak Ridge when ‘the town is 
opened and to be used also as a facility in a South-wide public edu- 
cational program to be carried on in cooperation with the Oak Ridge 
h h t e  of Kuclear Studies. 

Special exhibits have been constructed for use at scientific meetings 
Portraying the biological and medical phases of the national atomic 

*.wJ 
ll5C 

’11 BPP It? 

tiounl atomic energy program. The second part will be y~oInic e “ 

a@ of tfrnls used in atomic energy and on the atomic energy project. 
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energS program, as a means of speeding the felloxrship train' 
and for use at technical meetings showing the nex- clew&prn 
instrumentation related to atomic energ?. 

effo 
'"its it i  

rt. 

In all, attendance during the past 18 months at exhibits for n-lli,l 
the contractors or the Commission provided units is estinlat,, 4: 

more than 4,000,000. 8: 

Program f o r  Films 
The educational film makers have been brought together by 

American Council on Education to develop a Program for produfti,, 
of teaching films on the fundamentals of atomic energy Ivhicb irill 
be available for purchase by school systems and groups. The corn- 
mercial motion-picture industry is considering films on the -h;ntion,s 
atomic energy industry and the prospects for application of atonli, 
energy. Documentary film makers are interested in the field and 
projects are under formulation. 

COOPERATION WITH PRESS AND RADIO 

The function of the press in informing the public about &tolllip 
energy is threefold-( 1 )  in its feature services, the press (incluc\inz 
periodicals) carries a considerable volume of explanation of ti,,, 
fundamental physics, chemistry, and biology of atomic energy put in 
lay terms; (2) in its news reporting the press chronicles the develop 
ments in the atomic energy program and outside it which have pul,iic 
importance; (3) in its editorial comment the press presents vieJys to 
aid citizens in making up their own minds on what public p o l i c i ~ ~  
should be. 

The press calls upon the Commission organization for assistance 
the first and second function. The assistance desired is of two 
forms-first, facts; second, security guidance as to what may 
reported and what should be withheld in the interest of national 
security. 

For the provision of facts to the daily and periodical press and to thfs 
other media of public information-radio, picture services, etc.-thrs 
Commission's small public information branch in Kashington and 
one- or two-man staffs a t  each of the five offices of operations in the 
United States are responsible. These men all have additional dutirs 
besides servicing the public media. However, their first responsi- 
bility is giving that service. 

Besides reporting current derelopments in the atomic enex! 
program, the public information officers give special service to n-ritm 
and editors who wish to check the accuracy of unclassified but scien- 
tifically and technically complex facts on atomic energy to be used in 
news stories, feature articles, broadcasts, talks, etc. 

The demands have grown steadily. 
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I- PRESS SEMIX'ARS FOR REPORTERS, EDITORS 

feSS is making a special effort tlo develop 8 body of newsmen 
ined and qualdied in the facts of atomic energy so that they may 

@ 11 ,,,urate and serviceable job of reporting and interpreting. The 
Jo 8 rican Society of Newspaper Editors a t  its annual meeting in 
We 1948 authorized a special committee to work out ways and 
Jpd of holding training courses for press men in the fundamentals 
@e@ d,tomic energy and its implications. The first of these courses is 

u]ed for January 1949 in Minneapolis. The Commission is ,bsd Mperating with the Society of Newspaper Editors and is ready to 
crate similarly with other organizations of the public communica- @P 

Goas media. 
The technical and business periodicals as a group perform a tre- 

mr'R dously important service in the atomic energy program, keeping 
[be industrial groups whose participation in the program is essential 
to its success informed of new developments, their meaning, and the 

The Commission P" Important during 1948 
q-as the organization of a visit to the Oak Ridge installations and the 
C,mnlissioa offices in New York and Washington by a group of 25 
ditom of the leading periodicals in the metallurgical and chemical 
Edds. 

For the use of all media as well as of individual readers, the Com- 
mision sees a need for the development of special reports stating all 
*ht can be revealed about various phases of the atomic energy pro- 
pun. The statutory semiannual reports to the Congress are of 
k i c  importance, but there is a continuing requirement for much 
more frequent and detailed reporting. The Commission has instructed 
&e General Rf anager to prepare special reports at periodic intervals 
hmughout the pear dealing with topics of special interest or for which 
bere is a need for more detailed information. 

The P 

. 

J&ties they offer for cooperation of industry. 
made a special effort to serve this group. 



VI 
SECURITY 

IKTRODUCTION 

The objectives of security in the Atomic Energy Commission are to 
asswe the safekeeping of information which the Commission llas 
decided cannot be released without endangering the common defeb, 
and the safety of the Kation and to protect the plants and instau&_ 
tions of the Commission and its contractors in order that research 
and production programs may not be interfered with or valuablr 
materials 10s t. 

To achieve these objectives, the Commission has built up three in- 
terdependent programs : One, personnel security, to determine t,he 
eligibility for security clearance of all employees of the Commission 
and of those employees of its contractors or licensees who are to h& 
access to restricted data; a second, physical security, to prevent un- 
authorized access to installations, materials, and information, and to 
protect such property against sabotage, espionage, and theft; and 
third, document and information control, to systematize and enforce 
procedures by which classified information-whether in documentq 
or spoken form-is withheld from unauthorized persons. 

PERSOX’NEL SECURITY PROGRAM 

To protect the vital scientific information and the physical facilities 
essential to the Nation’s preeminence in postwar atomic energy 
development, the Congress established, in the Atomic Energy Act of 
1946, a strict procedure for determination of the eligibility of an 
workers in the program. The act provides that no individual shall 
be employed by the Commission, except in emergency situations, until 
the Federal Bureau of Investigation has made an investigation and 
report to the Commission on his character, associations, and loyalty. 
It also provides for such investigations and reports in the case of 
those employees of contractors or licensees who are to receive access 
to restricted data. The Commission is then responsible for deter- 
mining, on the basis of this report, that “permitting such person to 
have access to restricted data will not endanger the common defense 
or security.” The Commission’s determination must be made not 
only for new applicants for employment but also for the maW 
thousands of workers who had been given access to atomic energ 

120 
e - -  j l i f c t s ;  / fj 

Out of 
employee ( 
serious 
of these d 
purpose-: 
safe for tl 
experience 
to prepare 
in order t k  
on later ct 

Respons 
must dete 
tioxls, and 
to the nat 
great maji 
and belief 
have a be. 

*The Atomic 
mission. The.  
individual to h 
ever, the act c 
Establishment 
in the Commis 
these personne 
which. in gener 
on clearance; t 
general author) 
defense and sec 
tbd data withii 
for persons ha\ 
restricted data 



SECURITY 121 

are to 
llas 

efensc 
stalls- 
;eardl 
luat,le 

'ee in- 
e the 
ission, 
) have 
I t  u& 
-nd to 
and 
?force 
.n tary 

ilities 
nergy 
i c t  of 
of all 
shafl 
until 
1 and 
yaltF. 
Lse of 
mess 
jeter- 
on to 
tfensc 
e not 
man>- 
:le@? 

dliring their wartime arid postwar employment the 

~ DllriIlg first 2 years of the Commission's operation, the FBI 
hs iIl>d-le 'vated, and the Commission has taken subsequent action on, 

than 100,000 candidates for clearance. The number of people 
p"p f7  by the Commission itself is small and the turn-over among 
@1P1@* ,~ relati&ly low. Also, employment among the operating con- 
"' is relatively sta,ble. But construction workers are being re- tflctom gCPd continuously, and some of these must also be cleared. The 

d of the building of the K-25 plant at Oak Ridge is an indication 
n-px 

of conditions: Maximum total of c<onstruction workers at any 
vras 25,000, but more than 125,000 were actually hired while the 

irlfornlAtio* 
lfaIl~lRt~tm project- * 

DEVELOPMENT O F  CRITERIA 

Out of the more t,han a hundred thousand decisions made on 
esnployee clearance since January 1947, fewer than 2,000 have involved 
SpkO us questions concerning eligibility; but the administrative burden 

Definitive criteria for the 
ose--standards of judgment which would a t  the same time be 

P ' P  for the %tion and fair to the applicant-had to grow out of 
2s crience in handling individual cases. It was therefore necessary P 

prepare a detailed analysis of every case that raised a new problem, 
in order that the decision might serve as a basis for Commission policy 
on later cases of the same type. 

Responsibility for decisions is peculiarly grave. The Commission 
must determine from the reported information on character, associa- 
tiom, and loyalty whether the applicant or employee would be a risk 
to the national safety if permitted access to restricted data. In the 
great majority of decisions, loyalty-allegiance to the .United States 
and belief in its form of government-is not in question. Associatiom 
bare a bearing on eligibility for clearance, but the Commission must 

decisions has been very great. 

'The Atomic Energy Act provides for the security investigation and clearance of employees of the Com- 
DLWOU. The act further prorides that Commission contractors shall agree in writing not to permit any 
adddual  to have acces to  restricted data prior to investigation and clearance of such individuals. How- 
ew:, the act oontains no specific provisions regarding investigations and clearance of National Militsry 
F~tablishment personnel who gain such access by means other than through cantractors or employment 
in the Commission and need the knowledge in the course of their duties. For investigation and clearance of 
:har personnel, the Commission and the National Military Establishment have agreed on procedures 
atiich, in general, provide that the Xational Military Establishment will conduct the investigation and mle 
011 clearance; the Commission reserves the rjght of review and audit. Furthermore, in the exercise of its 
penem1 authority to control the dissemination of restricted data in such mann& as to assure the common 
d4ense and security, the Cornmission has approved the dissemination of certain limited categories of restrict 
wj data within the National Military Establishment without requiring specific restricted data clearance 
hCr persons having access to  this d:tta. (See ch. V, p. 111, for further information on the dissemination of 
mricted data within the National hlilitary Establishment.) 

. . ,  
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tbcx consider them only as a significant part Of the information 
candidate’s character. Since the candidate’s character as a iv~lolc 
nlust be considered, each case presents a separate problem. 

TO make these analyses, the Comniission eIilploJTed and consult,,cl 
experts \\-it11 experience in inrestigating espionage, sabotage, and s u t,- 
version, n-tlo had demonstrated their kno\\-ledge of the Prillciples of 
fair procedures. Decisions made over a period of months gradually 
built up and refined a systematic catalog of the kinds of 
uThich serve to warn that, a person under investigation might be a risk 
to the common defense and security. 
delegate to the regional managers of operations the responsibility far 
screening cases-to grantd clearances where no doubt existed, to refcr 
others to Kashington. 

During the latter half of 1948, the Commission codified and Simpli- 
fied the results of its experience and, with the assistance of its dk* 
tinguished Personnel Security Review Board under the chairmanship 
of the Honorable Owen J. Roberts, developed a set of definitive criteria 
to serve as guides for determination. The new “Criteria for Deter- 
mination of Eligibility for Security Clearance” were published in the 
Federal Register on January 5 ,  1949. They are not exhaustive, but 
they contain the principal types of derogatory information that 
indicate security risk. Category (A) includes those classes of deroga- 
t>ory information that establish a presumption of security risk. a 
candidate for clearance, for example, who has publicly or privat& 
advocated revolution by force or violence to alter the constitutional 
form of the government of the United States is presumed to be 8 

security risk if the evidence is suffticient to establish reasonable belief. 
Category (B) includes those classes of derogatory information u - h e  
the extent of activities-the attitude or convictions of-the individual 
must be weighed in determining whether a presumption of risk exists. 
If, for example, there is substantial evidence to prove that the 
individual has maintained sympathetic association with members of 
the Communist Party, the evidence must be carefully evaluated to 
determine the extent of that association and its importance. (See 
Appendix 8 for text of criteria.) 

In  1948, it became Possible 

GAIN IN EFFICIENCY 

As of the end of 1948, the Commission is called upon to handle 
between 5,000 and 6,000 personnel clearance cases per month. The 
existence of the new criteria will increase t,he efficiency and speed of 
this operation and reduce the administrative burden, although it dl 
necessarily continue to be great. For example, it is now possible to 
extend to managers of operations the authority to make decisions on 
clearance in the great majority of cases. Progress is being made, also, 

C 
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lin.natiOn of unnecessary requests for security clearance by 
J! rhp -.ring an d further delimiting those areas which v d  require 
+ l r ~  - clc&r’H-IICe. G,,,,t~rifF ELIGIBILITY HEARISGS 

criteria p*.;u. also assist the Commission in dealing with the 
doubt as to eligibility for security clearance has been 

in of the investigative reports. The Commission’s 
. I procedure for Administrative Revies- established April 15, 

@€€@ ‘des for the notification to the individual of the basis for 
Q.45 Prom f- ,,,stion concerning his eligibility for security clearance, and out- 

provided him for reply and formal hearing, as &P rl 

the procedure to be followed by the AEC in finally deciding the 
the Fourth Semiannual Report states, the Commission is a& as 

,-fisc. the desirability of granting hearings to applicants for employ- 
.r i ld. i8w 

meat duaority to initiate the Interim Procedure for Administrative 
~ e w ,  ‘&out reference of individual cases to Washington head- 
qdm’ is being granted to managers of operations. The headqum- 

w% o wdl provide staff assistance and will make surveys to asswe 
&st & e personnel security program is fairly and consistently ad- 
~&tered. 

Tbe 
SGch 

&&‘“M ” 

be t 

%bo have been denied clearance. 

PERSOhTNEL SECURITY REVIEW BOARD 

D W k  v 1948, the Commission has received much valuable assistance 
gd g&iJice from the AEC Personnel Security Review Board under 
m a n  Roberts. (See Appendix 2 -for membership.) The board 
Bs not only served as a board of appeal for ’cases acted on under the 
f n k i i  Procedure for Administrative Review; it has also made general 
m-mmendatiom on formulating standards for personnel clearance 
gad the procedures of analysis and review. Now that it has dis- 
pharged its responsibility for counsel on standards and practice, the 
niembers of the board have tendered their resignations to the Com- 
mission. It is apparent that another board of similar stature is essen- 
tivI to carry on the work so well begun. 

PHYSICAL SECURITY 
At the close of 1948, there are 1,270 separate plants, laboratories, 

&ices, storage facilities, test areas, and other installations where the 
Commission must protect restricted information and strategically 
important facilities and materials. These installations, located in 
$1 states, Canada, and the Marshall Islands, represent a wide range 
of diverse security problems, for they include, among other things, 
laboratories devoted to secret research and development in new fields 
of atomic energy, offices of scientists containing classified documents 
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of varying degrees of secrecy, costly giant factories for the Prod 
of fissionable materials, and testing areas in the far Pacific 
functions and whereabouts of some are publiclj- knelt-n; th e vel-$ existence of others is secret. All must be protected against un - 

autb0,. ized intrusion, espionage, theft, and sabotage. Another day-' 'n, dav., 
out security necessity is the safeguarding and protection of routi;,(, 
several-thousand-mile shipments of materials and components of 
great value and importance. 

uctios 
The  

BUILDIh-G A PHYSICAL SECURITY SYSTEM 

When the war ended, the job of physical protection changed radi, 
c a y .  While the Nation was stfl fighting, the very existence of the 
atomic energy project had been an official secret. The postpFm proj- 
ect, however, is permanent, and its protection must be planned for 
years of safety rather than for months. 

This responsibility meant replacement of some Wartime buildin@ 
and plants, additional construction, and a thorough check of ex- 
isting protective measures. 
In 1947, the Commission's physical security officers were chiefly 

occupied with surveying installations, taking quick emergency steps 
to protect those that had serious weaknesses, and planning the fd- 
scale, long-term protection required by the national atomic enero 
program. They examined identification procedures, studied guarding 
systems, picked flaws in shipment and storage methods, recommended 
hundreds of improvements, and set about ordering necessary equip 
ment and construction. The close of 1948 saw most of the needed 
changes in effect, including the construction of many miles of chain- 
link fencing set in concrete and topped with barbed wire; the installa- 
tion of protective automatic alarms using infrared, photoelectric, 
temperature, proximity, sonic or circuit disturbance detectors; estab- 
lishment of tamper-proof identification systems; installation of standby 
communications systems, and improvement in the quality, training, 
and arming of guards. 

EXCLUSION OF A I R ~ R A F T  

Despite the " danger areas" established over Oak Ridge, Hanford, 
and Los Alamos during the war, many aircraft continued to fly over 
these locations, endangering critical installations and constituting 
security risks. On January 17, 1948, upon the Commission's recom- 
mendation, the President issued Executive Order 9925 (see A p  
pendix 11) establishing areas over these three major sites where 
flights are prohibited unless specifically approved by the C o d s s i o a  
The reflection 
dissemination 

~ - - -  

of this order in official aeronautical charts, widespread 
of its provisions, and the cooperation of the Ckil 
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t,ics Administration and the armed services in assisting the 
taking necessary measures for its enforcement, have 

us this security hazard. 
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ANTICIPATING SABOTAGE 

1948, as additional insurance, AEC security and technical p r i n ,  onducted a comprehensive analysis of the sabotage vulnerability 
staffs ifmSjor plants. They covered all sensitive points in key operations 

,-+h serious damage could be effected by determined subversive 
st ;adi.idunls who might gain access to such areas. As the result of 

studies, a number of additional mechanical, electrical, and other 
*fltectipe devices as well as other safeguards have been installed to 

o~ and limit possible sabotage damage. Moreover, the Commis- conu sion familiarized FBI liaison agents with technical aspects of vital 
m,terisls, components, and activities to assist them in their evalua- 
tion @d investigation of any information they might receive or de- 
relop with respect to subversive activity affecting the Commission’s 
p m w - =  Antisabotage emergency plans .have been formulated at 

important sites, and may be promptly placed in operation in the 
ev@nt of an emergency. 

STANDARDS AND THEIR ENFORCEMENT 

me h d s  of protection given to the multitude of different atomic 
enem activities cannot be uniform in degree; a cyclotron does not have 
to be guarded in the same way as equipment used in atomic weapons 
production. Specific standards have been established to match 
Merent degrees of critical importance and vulnerability of various 
UC operations. The system of standards serves as a uniform guide 
for d e t e r m k g  the degree of security safeguards needed at a re- 
search laboratory; for the storage of fissionable material; at a labora- 
tory studying power reactors; and, in general, what specific special 
protection meets the requirements of each installation. 

The Commission has established a system for evaluating the status 
of security which incorporates the principle of independent audit to 
insure that adequate safeguards are maintained at all plants, labora- 
tories, and other activities. Separate inspection units inspect and 
survey each installation and activity. The only function of these 
units is to analyze and evaluate the adequacy of security provisions 
at the facilities and to do so as often as the rated importance of each 
separate facility requires. 

Some 2,500 formal security inspections and surveys were made 
duGg 1948. 
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pREPARATIOh-S FOR DEFEXSE 

During 1948, also, the Commission has taken steps for the 
gency defense of its vital facilities against, attack. To this end tfl, 

Commission collaborated with the h’ational AIilitary Establishrn en t 
in the deyelopmenb of plans for the emergency military Protection 
its key installations, plans which involve close coordination RTith th 
armed services. In  carrying out its phase of these plans, the cool 

b, mission has obtained from the Department of the Army weapo 
armored vehicles, and communication and other equipment. G~~~~ 

9 forces at major instdations have been trained in the use of rnilib 
equipment and in other tactical defense measures in WOperation with 
the armed services. Tactical maneuvers and practice alerts in which 
both Army and Air Force combat units and Commission Protective 
forces have participated, have been conducted at principal sites, 
Periodic joint inspections and further studies by Commission and 
military personnel have been, and will continue to be, made to assess 
the problem and to be certain that all phases of alert and emergency 
plans are currently effective. 

e 

DOCUMENT A N D  INFORhIATION CONTROL 

The Atomic Energy Act statles that the term “restricted data” means 
all data “concerning the manufacture or utilization of atomic weapons, 
the production of fissionable material, or the use of fissionable material 
in the production of power, but shall not include any data which the 
Commission from time to time determines may be published without 
adversely affecting the common defense and security.” The Corn&- 
&on, in meeting its obligation to protect and control such data, took 
steps early in 1947 to establish a specXc means of control of restricted 
data and maintain, through constant inspection and supervision, 
unifofm procedures among the thousands of persons employed in its 
programs. To control classiiied information properly the Commission 
had to devise means to prevent disclosure to unauthorized persons and 
at the same time permit, free circulation of such information among 
all those employees of the Commission and its contractors who need 
it in daily research or operation. 

Specifically, this responsibility meant that the Commission had 
to classify large numbers of documents-Top Secret, Secret, Con- 
fidential, or Restricted-according to their importance to the national 
safety; devise mays of protecting them when they were transmitted, 
stored, reproduced, and destroyed; and maintain a system to account 
for their disposition and for the movement of highly classified docu- 
ments. The Commission also was responsible for instructing all 
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p@ppr. pv cryptOgaphicz communications systems for rapid and safe 
I,rc)iidl% of messages that contained restricted data. Lr,, ,lsnlission 

Blueprints on construction that is 
,-oLild fill trains of freight cars, miles of photographic film of the Pacific 

hundreds of thousands of documents recording research 
,,,d derelopmerit work or precise directions for operations-these 

the classified data on atomic energy laboriously achieved in 6 
lirp , . f ~  of national endeavor. They are not inert materials that can 

be locked in safe storage. To maintain the forward movement 

the energy project new information must be circulated 
Each month approxi- m u g  

10,000 documents move from one installation to another. 
Q,d ivev month about the same number of classified documents is 
,riginat ed. 

~ task of some magnitude. 

*,spcrim 

h installations to all those who need it. 

c 

REVISION OF SECURITY MEASURES 

me Commission inherited from the Manhattan Engineer District 
of documentary and information controls and kept them in 

force as interim measures. The problems of a peacetime agency 
q-itb widened scope of responsibility-such as that for basic research 
aIld the production of atomic power-were quite different, however, 
from those of an establishment working toward a single military goal. 
v u e  the Commission continued its day-to-day operations it had, 
first, to take an inventory of all the Top Secret documents it had 
received from MED and all Research and Development Reports; 
Dest, to revise MED regulations to fit new circumstances and add to 
them wherever necessary; and finally, to work out broad new policies 
that would be the basis for required protective measures in a per- 
manent peacetime agency. 

In 1948, the Commission issued a"Compilation of Security Instrue- 
tions," which contained in loose-leaf form the working instructions 
on security: Original MED regulations that had been retained, revi- 
sions to tlhem, and additions that the Commission had made. 

The Commission meanwhile revised and simplified security instruc- 
tions on document control. It also put into use- two systems of 
cwtographic communications and devised adequate security pre- 
cautions for them-one by which the flow of highly classified informa- 
tion between the Task Force at Eniwetok and continental installa- 
tions could be handled, and one for quick, safe communication 
between offices of the Commission. 
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h’r PROGRESS OF THE II’XEKTOR’I- OF RESEARCH AXD DEVELOPME 
REPORTS 

The inventoq of Research and Development Reports is continuing 
Only after the inventory was well along TWS the size of th * 

e task; 
realized. OCU, 
ments-and the copies of them-will be appro,nimately 450,000 

‘ As 
the inventory progressed, howet.er, it became clear that large nurobe,, 

and of these documents no longer needed the original Classification 
that the information in them could either be down-graded-that is, 
from Top Secret to Secret, from Secret to Confidential, and so on- 
or declassified entirely, or unwanted copies of the document destroyed 
The scope of the inventory was broadened to include review of con: 
tents in order to remove as many of the documents as Possible fro& 
accountability rolls and reduce the administrative burden of 
accounting. 

It is n o r  estimated that the number of such classified d 

ACCOUNTING FOR TOP SECRET DOCUMENTS 

To maintain continuous watch over the number of Top Secret 
documents and all copies of them, Washington headquarters 
receives (1) a monthly report of all Top Secret documents Originated, 
transferred, or destroyed; and (2) a semiannual inventory from each 
installation by the possessors of Top Secret documents to provide a 
necessary check on the accuracy of the reports. The Commission 
plans to reduce the clerical burden of the monthly reports, however, 
by having sent to headquarters a daily record of Top Secret documents 
originated or officially destroyed from every official authorized to 
classify, and by using a special form of receipt with every transfer of 
a Top Secret document. The sender and the recipient of every such 
document mail copies of this receipt form to headquarters at the time 
of transfer. This method provides an automatic check on the com- 
pletion of the transfer and thus minimizes the possibility of error. 
This new procedure goes int>o operation January 1, 1949. 

SECURITY EDUCATION OF EMPLOYEES 

Proper observance of security regulations depends upon the under- 
standing and cooperation of all employees. To impress upon everj 
employee his responsibility for security, each installation, in an indoc- 
trination course, explains to all employees the reasons behind security 
regulations and the way in which they operate. By later talks and 
conferences the local security officers keep alive a regard for security. 
They interview and explain to every employee who terminates his 
service with the Commission his responsibilities. During the past 
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Cornmission has taken steps to systematize its security edu- 
has made clear to management and supervisory officials 

of such a program depends upon their conscientious 
romoting common understanding of security. All field 

have received guides and sample talks to assist supervisors in 
doctrbating employees in security principles. The Washington 

of the Commission through security news letters, through 
psters7 md through a series of pamphlets, the first two of urhich 
gere issued in November, has the means for reaching employees 

and providing them with a medium for wide i n f o m d  dis- 
cusion of security problems. 
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IKTRODCCTION 

The Atomic Energy Commission has developed and put into effect 
several finance policies and methods designed to suit its industrial 
and research operations and to meet peacetime standards. under 
the pressures of war and extensive security requirementis not 
could be accomplished in the way of analytical accounting. It has 
now been possible to analyze and tQ take steps to untangle the camp],,, 
finance problems inherited by the Commission. All changes in finan- 
cial arrangements with contractors and in other business operations 
have been based upon careful review of the going operat4ions taken over 
by the Commission. Since all such operations have had to be main- 
tained currently while being overhauled and put on an adequate lone  
term basis, changes have been introduced o d y  gradually and after 
consultation with the Commission's contractors and others Concerned. 

The Commission operates the atomic energy program, both the 
production and the research and development functions, largely 
through private industrial firms and educational and scientific in- 
stitut,ions whose activities the Commission directs and for whose 
results it is responsible. A number of Government agencies also take 
part. Several hundred contractors, not counting public schools, 
suppliers of services, consultants, and other agencies, are engaged in 
carrying on the Commission's operations. Some of these prime con- 
tractors have many subcontractors. For instance, the General Elec- 
tric Company at Hanford, holding the largest prime contract, has 
approximately 50 subcontractors. Some of the subcontractors them- 
selves have subcontractors conducting special parts of the operations. 

Since the atomic energy project is essentially an industrial under- 
taking, the Commission decided very early to fit' the accounting 
methods found most practicable and effective in industry and com- 
merce to its operations. This decision required some departures from 
the conventional Government methods which are desiqned - for non- 
industrial operations. Before making such departures, the Commis- 
sion discussed them wit#h the General Accounting Office and obtained 
the approval of the Comptroller General and his concurrence that the 
proposed methods would provide a basis for improved administration 
and would also pronde adequate audit facilities for his office to protect 
the interests of the United States. 
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ACCOUKTIXG AXD AUDITIRG ~ ~ E T H O D S  

In \{.&rtime, in the field of atomic energy, many unusual arrange- 
ts \$-ere utilized. One of the most difficult tasks facing the 
lrllission was to  obtain a clear picture of those arrangements in 

to have the background necessary for sound decisions on ac- 
,rder  onti tin^ and methods of handling funds. In  the fall of 1947, tfie 
cmm lission decided to employ public accounting firms, under con- 
t r d l  to reTTiek57 and evaluate accounting practices under typical 

CO* 

Illell 

tracts taken over from the hlanhat tan project. 

REVIEW OF ACCOUKTING AXD AUDITING METHODS 

uter consultation with the Comptroller General, the Commission 
f,itmcted with the following public accounting firms for the review: 

Haskins & Sells. 
Lybrand, Ross Bros. & Montgomery. 
Scovell, Wellington & Company. 
Arthur Andersen & Company. 
Touche, Niven, Bailey & Smart. 

Each firm was assigned one of the five typical contracts 
selected for review. These contracts represented a cross section of 
Commission activity, covering town management, research, plant 

and production. The public accountants reviewed the 
accounts and records of both the contractor and the Government 
under the selected contracts. Each firm worked independently of - 
the others, and each made a separate report #of its findings. 
Extensive Recisions Necessary 

Before the end of January 1948, the Commission had received the 
reports of the accounting firms, covering the accounting policies, 
standards, and procedures prevailing under the various contractual 
mangements reviewed. The accounting firms had w-orked on differ- 
ent types of contracts, yet their findings had a similarity that left 
no doubt that extensive revisions mere necessary before the accounthg 
records and procedures and the methods of internal control instituted 
in wartime could be considered adequate for the Commission's long- 
term peacetime conditions of operation. 

The record-keeping practices and audit procedures that the con- 
tractors had previously followed were priniarily designed to justify 
their expenditures to the Government, item by item. But these 
methods did not serve the functions so essential in the industrial and 
commercial world, of proriding up-to-date meaningful records of costs 
and controls of property. Changes mere needed to eliminate duplica- 
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of con, tion of audit work and records, to speed up reimbursement 
tractors, and to arrive at complete and redistic operating st2ateIxlcnts 

The account ants’ reports confirmed rather completely the opin* * 

ions 
developed by the Commission’s staff, that the only practical solutioo 
to the accounting problems lay in a fundamental departure froln the 
conventional Governnient accounting concepts and practices. 

REVISION OF dCCOUKTING AXD AUDITIKG METHODS 

Government agencies generally have considered that the Govern- 
ment’s accounting begins when the Government disburses fuods, 
Their general practice when operating through private contractors oll 
a reimbursable-cost basis, has been t,o record the initial sums Paid 
such contractors as advances and to reflect costs in the 
accounts only when contractors’ expenditures have been audited and 
reimbursed by the Government. This practice has two basic weak- 
nesses in the accounting for contract activities of the nature of the 
atomic energy program : 

(1) A considerable lag in time exists between the dates when 
the contractor incurs costs and when the Government 
counts record the expenditures. 

(2) It is extremely difficult for the Government to break dom 
the records of these expenditures so as to obtain a useful 
costs analysis-how much has been spent for any particular 
purpose a t  any particular time. 

Much time and effort has been spent in the past in auditing the details 
of these reimbursements and attempting to analyze them in terms of 
intelligible costs. 
Contractors’ Relation to Government 

In  studying this matter, the Commission’s accounting staR realized 
that for accounting purposes the major cost type contracts should be 
considered as though they were-to use a business concep t-affihated 
corporations as far as their contracts- with the Commission were 
concerned. Costs would thus be considered as incurred by the 
Government at the moment the contractors incurred them, nnd the 
movement of cash between the Government and its contractors 
should have no more cost-accounting significance than the transfer 
of funds from one bank account to another. 
Auditing and Financing 

If Commission contractors established separate sets of accounts for 
their operations under the contracts, kept Commission funds separate 
from their own, and maintained adequate systems of internal control 
and preaudit on the expenditure of these funds, under Commission 
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mould become unnecessary for the Commission tpo subject 
~1 CoIltr8Ctor~’ expenditures to the detailed item-by-item exrtmina- 

For this examination, p1lC’ 

t io11 Ciolmission could substitute a comprehensive field audit-such 

accounts of any business. s-’ 
Of eliminating the cumbersome Teimbursement procedure under 
,bi;h au the de tailed transactions are individually audited before 
einlburse~ent, the Commission could furnish funds to the contractor 

romPtly as required. Contractors could then operate with a 
~P @der working-fund advance. 
COmP rehensivt? Accounting 

B~ treating cost-type contractors as operating affiliates for ac- 
counting purposes and subjecting their contracts, accounts, and state- 
pien ts to periodic commercial-type audits, it becomes possible, under 
the new system, to adopt the accounting techniques of intercompany 
Bccounts and consolidated statements. The Commission establishes 
rc;ntmmmpany” accounts on its books for cost-type contractors to 
&a%e them with all funds, facilities, and material provided them. 
The contractors keep similar accounts to credit the Commission with 
these items. Customary asset, liability, and operating accounts are 
maintained by contractors. From these accounts they prepare 
monthly financial and cost statements, which the Commission uses 
in preparing consolidated statements for the entire program. This 
makes unnecessary all attempts to obtain costs by analyzing con- 
tractor’s reimbursements. 

it 

e conventional Government type. of th 

tbf ,,-o,lld be performed by a public accounting fkm in the examination 

the 

INSTALL.4TION OF NEW ACCOUNTING METHODS 

Simple and almost obvious as these concepts may appear, the 
practical application of them to a going concern of the magnitude of 
the Commission’s extensive and diversified operations has added up 
to a considerable task. The Commission has enjoyed the whole- 
hearted support and assistance of the Comptroller General of the 
United States and his staff in instituting the new accounting policies. 
Adopting the commercial-type audit a t  the contractor’s site in lieu 
of the voucher-t,ppe audit of reimbursements has posed some technical 
dif€iculties which have temporarily delayed realization of the full 
benefit to be derived from the new approach. Here again, Comptroller 
General Karren has shown great interest and helpfulness in working 
out these problems. 

Contractors, for the most part, have received these new procedures 
with approval. The procedures made sense to industrial contractors, 
as well as to the public accountants consulted, because they are pnt- 

s 
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terned after those generally used in industry. Unirersity contractol., 
haT-e experienced some difficulty in adopting them because tileir 
background and usual requirements are diflerent ; but rapid Stfid,, 
are no\+- being made in introducing the procedure among. the institu- 

arl d tional contractors. 
the University of California are two major contractors among the first 
to adopt the new procedures and have taken an actire part in de\-elop- 
ing them. 

Approximately 60 percent of the Comniission's prime cost-tpp, 
contractors have already set up accounts for their contracts integr;ted 
with the new accounting system, as will most of the others before next 
July. I n e r e  the system is in operation, it is iniprox4ng control of 
Commission property, as financial records int egrsted with the other 
accounts are set, up to replace the separate nonfinancial records of prop, 
erty. One of the important jobs still to be done is to bring into the 
accounts the cost of physical facilities taken over from the Manhattan 
project or otherwise acquired by the Commission and provide for 
writing them off as they wear out or become obsolete. A prelhi- 
nary survey just completed with the help of independent engineering 
and accounting firms indicakes that this job is feasible. 

Carbide 6r Carbon Chemicals Corporation 

DEVELOPMENT OF CONSISTENT COST-PAYMENT POLICIES 
One of the early tasks facing the Commission was to correct incon- 

sistencies and inadequacies in the cost-reimbursement provisions of 
its contracts. As in all cost contracts, the provisions for paying over- 
head costs have called for particular attention to insure that such pay- 
ments are fair and on a factual basis. Some of the important princi- 
ples followed in new contracts are that all elements of overhead cost 
shall be identifiable, payments of such costs must contain no element 
of profit or fee, and all such charges must be subject to audit by the 
Commission. Also the contractor must be paid for all items of cost 
and expense actually incurred by him in good faith for carrying for- 
ward the prorisions of the contract. Since January 1948, the appli- 
cation of these principles has improved Commission-contractor 
relations as well as cost control. 

BUDGET 
Expenditures on the atomic energy program during the fiscal year 

1948 (July 1947-June 1948) under appropriations made available 
by the Congress amounted to $462,000,000. For the fiscal year 1949, 
ending nest June 30, expenditures are estimated at  $632,000,000. 
The major actirities corered by these amounts are the operations in 
the various production plants and laboratories connected with the 
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and the construction of new and replacement facilities. 
Progr@ enditwe side of the Commission's activities, expressed in 
The be summarized as follows: ,T1illions: az 

Operating! expenditures..- - - - - - - - - -. 
Construct ion expenditures-. . . - - - - - -. 

Total expenditures.. _ _ _  _ _  _ _  __. 

Fiscnl year Fiscal year 
1918 1 19.19 

(actual) (estimated) 

462 1 632 

la the submission of the budget estimates for the fiscal year 1949, 
figures were prepared on the basis of major functions, such as 

~,oo,,stru~tiori, production, research, t o m  operations, and AEC ad- 
ministration. Within this framework the data were broken down by 

of responsibility in the fiye major operating offices. Under the 
recent, reorganization, the activities of the Commission were being 
&b1inistered by five headquarters program divisions. The budget 
&tdstes for the fiscal year 1950, therefore, were prepared on the 
hGk of the major programs in which the Commission is engaged. 
f i e 7  are set forth under the following general program headings: 

Source and Fissionable Materials. 
Weapons. 
Reactor Development . 
Physical Research. 
Biology and Medicine. 
Town Operation. 
Administration. 

Under these, appropriate subprograms have been established. This 
presentation of the budget estimates has proved useful to the Bureau 
of the Budget. The staff of the Commission is now wor- on the 
coordination of the budget classification with the financial and cost 
accounts. The full integration of the budget-fiscal accounts with the 
general accounts poses technical and administrative problems made 
particularly complex by the financing of long-term commitments 
through annual appropriations. 

BUSIXESS OPERATIONS 

Responsibility for the Commission's business activities such as 
transportation, communications, procurement, and disposal of real 
estate and other property, and the custody of records u-as combined 
aith the accounting, auditing, insurance, and budget functions into 
a Division of Finance in September 1948. The bringing together 

S19392"--49-10 
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of these activities is resulting in better coordination and the elimha- 
tion of duplication. For instance, the int,egration of property COntrols 
u7ith accounting and auditing is making for more efficient operation of 
these functions. 

Substantial progress has been made in the development of uniform 
methods for organizing and storing Commission and contractor 
records. Forward steps mere also taken toward solving the intricate 
problems inherent in such activities as traffic management, operat 
a communications network made complex by security requirerneots, 
maintaining and operating pools of motorized equipment, and handliflg 
the holdings of real estate and other property. 

k 

INSURANCE AXD BENEFIT PLANS 
INSURANCE 

Some of the Commission’s principal contractors have encountered 
difEculty in finding insurance companies willing to insure and ad- 
minister workmen’s compensation and general liability claims. T& 
difliculty has arisen in part from insufficient knowledge and experience 
concerning the nature of some operations to meet insurance company 
requirements, and in part from the security necessity of restrict& 
access by the insurance companies to certain Commission facilities for 
purposes of safety inspections and the investigation of claims. 
these cases, the Commission and its predecessor have approved special 
insurance arrangements. Most of the workmen’s compensation and 
general liability policies carried by the Commission’s cost-type con- 
tractors were issued under the War Department Insurance Rating 
Plan-a plan under which, in effect, tentative monthly premiums paid 
by the contractor to the insurance company are periodically adjusted 
so as to reimburse the insurance company for claims paid and for its 
charges in connection with the administration and settlement of claims. 
Normally, policies issued under this plan carry an upper limit on the 
amount of premiums payable, so that the risk of severe losses is 
borne by the insurance company. Where special arrangements have 
been necessitat,ed by the nature of the operations, however, this upper 
limit on premiums has been removed. Thus the contractor has become 
obligated to  reimburse the insurance company (and the Commission 
in turn to reimburse the contractor) for all claims payments, without 
limit, in addition to the charge for the services of the insurance com- 
pany in the administration and settlement of claims. 

In some instances, at the outset of the atomic energy program, it 
was necessary for contractors to establish with their insurance corn- 
panies substantial amounts of collateral from funds advanced by the 
Government as security for the liability to claimants imposed by la% - s f t g y i ; ‘ . i  
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the terms of the insurance policies directly upon the insurance 
flnlpanjrS+ The sums thus established aggregate $25,750,000. The 

iSSioIlfS contractors have not had to advance similar collateral 
the period of the Commission’s operations, although tlhe 

has in a few instances agreed with the insurance companies 
Ds surety for the contractor’s financial obligations under the 

4ur&nce polic~. in- The cost experience of Commission contractors under the War 
rtment Insurance Rating Plan and modifications described above PePa 

fieL ~ 

been very good. Adjusted premiums under this rating 
from the beginning of the atomic energy program through 1948 

vFegate approximately $6,300,000 for workmen’s compensation and P 
flC eIleral liability, which is very substantially less than the cost of 
E ,,Dlparable coverage under normal commercial rating plans. 

The Commission has made some progress in its efforts to reduce the 
s e a  in which special insurance arrangements are required by pro- 
ndhg information to insurance companies on the nature of the risks 
h e y  are requested to insure. Representatives of insurance companies 
have in some cases been cleared for access to facilities and information 
that, would enable them to determine the insurability of the operation 
in question. The Commission has also encouraged the casualty insur- 
ance companies to establish a formal committee, composed of repre- 
sentatives of both mutual and stock companies, through which the 
Commission and its contractors can communicate with the industry. 
It is hoped that through this committee the casualty insurance corn- 
panies may become familiar with the nature of certain risks that they 

’ 

d l  confront in the field of atomic energy, not only in respect to the 
Commission’s operations but in respect to the increasing use in industry 
at large of radioactive products. 

@Id 
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BENEFIT PLAN$ 

Certain of the contractors conducting atomic energy operations have 
also been authorized by the Commission and its predecessor to estab- 
lish employee-benefit plans, making special provisions for injuries or 
death to employees as a result of exposure to hazards peculiar to the 
atomic energy program. The plans differ somewhat in debail, but 
generally provide for a gratuitous payment by the contractor of up 
to $10,000, in addition to workmen’s compensation payments, to an 
employee or his beneficiaries where disability or death is suffered as a 
result of specified causes such as radiation or toxic materials. The 
plans are effective throughout the life of the contract and for 10 years 
after the termination of the contract in order that they may cover 
delayed disabilities. The determination to make benefit payments is , 
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1 r made by the contractor with the approral of the Stomi 
Commission. To date payments h a n  been made under the teroll, 

of 
pohltihl 

claims are knoivn to exist. 
Funds aggregating $16,500,000 were established by the Co~~iss i , , , , s  

predecessor \{-ith contractors to corer benefits that.might be pflid 
t,he contractor during the period of the contract or in the ensuulg 1o 
years. Since January 1, 1947, the Commission has extended bellefit 
plans to the Brookhaven laboratory and to the separation Plant at 

h e r Q  

the plans to five indiriduals and not more than 14 additional 

Oak Ridge, but has not funded either of these plans. 
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the latter half of 1948, the Commission reorganized its 
.n’ns~ngton oflice. The Atomic Energy Act specifies four of the 
,pro tiam ) or program, divisions of the Commission’s organization- 
Research, Engineering, Production, and Military Application-and 

that the principd offlces of the Commission shall be in 
EMGngton. Because of the geographic spread of the atomic energy 
a and the need for close association between responsible 

PDF esentatives of the Government and the management of the con- reP  
mctaB carrying on the work, the Commission was organized originally 
ad continues with five operating managers-at New York, Oak 
Ridge, Chicago, h s  Aamos, and Hanford-each having primary 
responsibility for major phases of the program. 

The reorganization left unchanged the relationship of the principal 
office in Washington to the field operating offices. Within the Wash- 
;ngton office, however, certain division directors who had served in 

staff capacity were given direct responsibility under the General 
JIanager for the major programs of the Commission-research, 
production, engineering, military application, biology and medicine, 
and the development of reactors. Because of the demands on the 
General Manager’s time, the Deputy General Manager was appointed 
to give full time to the daily operating problems of the Commission. 

Under the modified plan, the Director of Production is responsible 
€or the Hmford, Oak Ridge, and allied operations, including raw mate- 
rials and feed-material processing under the New York office. The 
Director of Research and the Director of Biology and Medicine are 
responsible for the research programs in the physical and life sciences 
respectively a t  the national laboratories and in contract research insti- 
tutions. The Director of Reactor Development heads a newly created 
dirision to take over all phases of reactor development and is re- 
sponsible for the Chicago office. The Division of Engineering is a 
part of the Division of Reactor Development. The reorganization 
plan gave the Director of Military Application responsibility for the 
LQS Alamos operations and allied weapon development and production 
activities, subject, to the General Manager and the Commission. 

DUring‘ 
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COXTR.4CTt-AL ARRA?iGEMESTS 

"ugh The Commission carries on its actual operations largely t b  
contractual arrangements with industrial firms, colleges and unlVep_ 
sities, and Government agencies. Of a total of approximately 70 oo0 
persons engaged on the atomic energy program, about 5,000 ' 
direct employees of the Federal Government and about 700 of these 
are in Washingt,on. The Managers of Operations at Oak Ridge, 
Hanford, New Pork, Chicago, and Santa % all have authority 
enter into contracts on behalf of the Commission, where such co&acls 
are within the program authorized by the Commission. Through 
the central authority of the Commission, the efforts of many thou- 
sands of people are coordinated, even though they are geographicay 
dispersed and under many different types of organizations. 

DEVELOPMENT O F  L A B O R  POLICY 

The broad objectives of the labor policy in the atomic enerm 

1. %'holehearted acceptance by contractors and by labor and 
its representatives of the responsibility to the Nation inherent in 
participation in the atomic energy program; 

2. Development of procedures to assure that all participanb 
in t-he program are loyal to the United States, including those 
whose participation involves the exercise of negotiating and 
disciplinary authority over bargaining units, and of assurance 
that determination of unit, jurisdiction, and similar questions 
will not breach security; 

program are- 

3. Continuity of production at vital AEC installations; 
4. Consistent with the Commission's responsibility under the 

law, the least possible interference with the efficient management 
expected from *4EC contractors ; and 

5. Minimum interference with traditional rights and privileges 
of American labor. 

The major developments in the field of labor relations should be 
viewed in the light of these objectives. 

During the early months of 1948 and continuing into the summer, 
a series of confcrences was held with the Commission's principal con- 
tractors and the principal leaders of the AFL and CIO in the program. 
These discussions were undertaken in the belief that a workable labor- 
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rt' 2 (testanding on the part of the contractors and their employees. 
tin ot.er-all ageement emerged from these meetings, valuable 
informstion was developed and problems were more clearly defined, \l-?lile no 

LABOR DISPUTES 

The labor dispute at the Oak Ridge Kational Laboratory s - 1 0 )  
1948, following shortly upon a settlement of a dispute in late 

at b e  Oak Ridge gaseous diffusion plant, (K-25), underscored 
roblem of continuity of operation. Public hearings were held 1M 

e joint Committee on Atomic Energy on March 9, 10, 12, 15, &e P 
b;' 16, for the purpose of developing information which might be id hplpfd to the Committee and the Commission in considering a labor- 
ruanagement program which would give maximum assurance of con- 
tinuity of production at vital atomic energy installations. (See 
Brarings before Joint Committee on Atomic Energy, 80th Cong.; 2d 
@., on Labor Policies in Atomic Energy Plants.) 

recounted in the Fourth Semiannual Report, the dispute a t  the 
o d  Ridge National Laboratory (X-10) was settled June 15, 1948, 
dt,hout any stoppage of work, following utilization of the National 
Emergency Provisions of the Labor Management Relations Act, 1947. 
A ,  a part of these procedures, the President, on June 18, 1948, trans- 
autted a report to the Congress in which he announced his intention 
to establish a Commission to study labor relations in the atomic 
energy propam. Thereafter, on-September 3, he appointed the fol- 
l o v i n g  members to this Commission: William H. Davis, Aaron Horvitz, 
and Edwh E. Witte, well-known experts in the field of labor relations. 

the course of its study the group has conferred with the Atomic 
Energy Commission, Commission officials in Washington and at field 
installations, principal contractors, and labor representatives. 

Consistent with the objective of minimum interference with the 
traditional rights and privileges of American management and labor, 
the Commission, on September 27, announced that, subject to proper 
security safeguards, the procedures of the Labor Management Rela- 
tions Act were being made available to labor and management at all 
Government-owned, contractor-operated AEC installations. (See 
dppendk 9, items 1, 2, and 3, for text of the Commission's letters to 
Kational Labor Relations Board, General Electric Company, and the 
university of Chicago.) At the request first of the Manhattan En- 
beer District, and then of the Commission, procedures of the National 
Labor Relations Act, and later the Labor Management Relations 
Act, had been withheld at installations other than Oak Ridge. 
Experience at Oak Ridge indicated the feasibility from a security 

c a b  
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standpoint, and the desirability from an operating standpoint, of 
giving full effect t,o the labor policy of the Kition throughoot th, 
atomic energy program. Elections conducted by the Srttional L ~ ~ , ~ ,  
Relations Board since September 27 haw resulted in the certificati,,, 
of the Int>ernational Guards L-nion of America to represent the guard,; 
at the Argonne Kational Laboratory, Chicago, and the Federal L~),(,; 
union (AFL) to represent the maintenance and ~ 1 1 0 ~  employees a t  
Brookhaven National Laboratory, Long Island, x. IT. 

In  a review of the current status of labor organization at  Q * e  
facilities preparatory to extending Labor Management Relations 
procedures to installations other than Oak Ridge, a serious questjoin 
arose with respect to alleged communist association and miation of 
certain officers of the United Electrical Workers (CIO) and the united 
Public Workers of America (CIO) . A collective-bargaining aQe, 

ment between General Electric Company and the United Electrical 
Workers covering most of General Electric’s private plants had in ie 
administration by the parties been applied to employees engaged on 
classifd atomic energy work in Schenectady. 
to be expanded and transferred to the Commission’s new &-,& 11 
Atomic Power Laboratory in the Schenectady area. The United 
Public Workers of America was conducting an organizing campaign at 
the Argonne National Laboratory, which is operated under contract 
by the University of Chicago. 

The General Electric Company was directed on September 27 not to 
recognize the UE as the collective-bargaining representative of work- 
ers to be employed at the new Enolls Atomic Power Laboratom. 
On the same day the University of‘ Chicago was directed to contin& 
to refrain from recognizing the UPWA as the representative of em- 
ployees at the Argonne National Laboratory. The Commission 
stated in part: 

This work was 

Consistent with the national policy as stated in the Atomic Energy Act of 1916 
and the Labor Management Relations Act, 1947, it is the settled policy of the 
Atomic Energy Commission that the atomic energy facilities be operated in a 
manner best calculated to assure that those who participate in the program are 
loyal to the United States. This includes those who, though themselves not 
employees of contractors, do exercise administrative, negotiating and disciplinq 
authority over such employees of contractors as are members of union bargaining 
units. . . . Employees working on atomic energy projects, with access to 
restricted data are . . . all fully investigated by the Federal Bureau of 
Investigation with respect to character, associations and loyalty, and such 
individuals have been subject to the usual security clearance by Commission 
representatives. 

(See Appendix 9, items 3 through 13, for Commission letters announc- 
ing the security policy and resulting correspondence.) 

~ During 

procedures 
program. 
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Conlmission on two separate occasions invited the union 
The I concerned to participate in x fuller. exploration of the question 

, f i ~ 4 n  s 
Cff ttleir loFalty. These letters made it clear that failure to cooperate 

furtller esplora tion would resuli in the withdrawal and with- ill this 
f recognition from the CE as the represcntatire of employees bo1di% O c%ned on classified atomic energy v-ork in Schenec tady. 

iht-ll eT1,. n on october 26? the 1-E irlitiatcd legal action for damages and to 
rf.itmin the Commission and the General Electric Company from 
intPr.ftring with their collective-bargaining status. On n’ovembcr 1, 

commission directed the General Electric Company to withdraw 
4tjihold recognition from the UE as representative of employees 

’n in AEC ~ o r k  anywhere in the Schenecta,dJ- area-in addition 
C l l p C  
trt snolls. The Department of Justice, representing the ,4EC, filed 

The UE has a m  mrtnted an extension of time in which to prepare a response to been 
motion, and the case remains pending in the United States District 

court for the District of Columbia. 

for dismissal of the complaintI Kovember 26. 

Fork StoPPWes 
On July 29 and 30, 1948, a total of 110 electricians and linemen 

rnlp]oyed directly by the Roanc-Anderson Company, the Commis- 
i i o l l f ~  maintenance and service contractor a t  Oak Ridge, resigned thei- 
employment in protest against the awarding of a contract to an 
*‘open shop” contractor. Charges of unfair labor practices were filed 
b~ Roane-Anderson Company with the National Labor Relations 
fioard against the local union involved and on August 31 the United 
States District Court for Eastern Tennessee issued a preliminary 
injunction restraining the union from engaging in further specified 
activities pending disposition of the charges by the Kational Labor 
Relations Board. An KLRB trial examiner has sustained the unfair 
labor practice charge, which now awaits final action by the National * 

Labor Relations Board. 
In August, a similar work stoppage occurred in Los Alamos, where. 

the Commission’s award of a construction contract to an “open shop” 
contractor provoked a 7-day work stoppage of approximately 3,000 
Rorliers employed by several other construction and maintenance 
contractors on the site. 

t ters announc- 

PERSONEEL POLICY 

During the calendar year 1948, substantial progress was made in 
the formulation and development of a body of personnel policies and 
procedures designed to  meet the spccific needs of the atomic energy 
program. 
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In September 1948, to assist in the development of these poliCie, 
and procedures the Commission appointed an Advisory Go-. 1ttl‘c: 

hi5 
on Personnel Management. 
committee is a permanent body which meets monthlj ‘ and prOVid,,s 
guidance and assist ance to the Commission, the General &nag,, 
and the Commission’s personnel staff in laying the basis for I 

eff ectiTe system of personnel management throughout the atorni 
energy program. 

(See Appendix 2 for membershp.) 

an 
c 

FEDERAL EMPLOYEE PERSOXXEL POLICY 

On November 30, the Commission announced the establisheut of 
a merit personnel program, designed to meet the special needs of the 
atomic energy project. An essential part of this action was the 
Commission’s decision to exempt positions in trhe agency frorn 
competitive Civil Service, which was announced at the same the. 
Section 12 (a) (4) of the Atomic Energy Act, authorized such a decisioat 
This step was taken after thorough examination of both atomic 
energy personnel operating requirements and Civil Service reg&tiom 
and procedures, after nearly 2 years of operating experience under 
various applications of these regulations. This experience included 
seTreral months of personnel operations early in 1947 under the post- 
war “ transitional” Civil Service regulations, a brief period of operation 
under the new peacetime regulations which were published in AlaS 
1947, and a year or more of operation under various emergency 
exemptions fj-om regulations granted by the Civil Service Commission. 

These exemptions enabled AEC to meet its operating requirements 
during its initial organization period when prompt recmitment of 
specialized staff and the rapid adjustment of former MED staff in@ 
the new pattern of operation were necessary. This adjustment in- 

. volved the transfer and reassignment of large numbers of personnel! 
including a high percentage of “ war service” and‘‘ temporary indefinite” 
(nonstatus) employees who could not have been reassigned under 
normal Civil Service eligibility requirements. The exemption of 
nonstatus employees from mandatory displacement requirements per- 
mitted the Commission to retain in their jobs large numbers of es- 
perienced nonstatus employees who would otherwise have been lost 
t’o the program. 

While these temporary emergency exemptions were effective as 811 
interim measure, they did not solve the problems arising out of the 

~~ 

* See. 12 (a) (4) of the Atomic Energy Act of 1946 authorizes the Commission to “appoint and ax the 
pensation of such officers and employees as may be necessary to csrry out the functions of the Cornmi*;* 
Such officers and employees shall be appointed in accordance with the civil-service laws and their comP* 
tiOn &xed in accordanw with the Classification Act of 1923, as amended, except that to the extent the corn- 
mission deems such action necessary to the discharge of its responsibilities, personnel may be employed and 
their compensation fixed without regard to such laws *.” 
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40 percent of Commission employees still lacked Civil Service 

~ 

therefore could have no certainty of tenure in the atomic 
;tat 1’- r r f  program. Nor were thcse exemptions satisfactory as a foun- 

i ublication bp the Commission of “AEC Federal Employee Per- 
el polic>~’’ on November 23 was the first step in the installation of P 

gm* II nlerit program. (See Appendix 10 for copy of this publication.) 
betBiled operating policies and procedures under this comprehensive 

prnent of personnel policy are now in process of derelopment and 
stat ltimately be incorporated into a manual of basic personnel policies ,ill u 

procedures- 
~h~ system of personnel management, which is being developed with 

advice of expert consultants drawn from industry, Government, 
gad bl, ‘crher education extends the authority for personnel management 
t.L, the Commission field offices. Each of the five major field offices 
bas its Division of Organization and Personnel operating under a 
Director of Organization and Personnel who reports directly to the 
gfaager of the Operations Office. Each Operations Office has f d  
suhority to receive applications and carry on its own recruitment and 
%ejection, subject to review in Washington of a small number of key 
pit-ions only. 

pursuant to Executive Order 9980, issued by the President on July 
26, 1948, the Director of Organization and Personnel has been desig- 
nated as the Fair Employment Officer for the Atomic Energy Com- 
mission. Appropriate procedures for insuring compliance with this 
order are now in process of development. These procedures are in 
support of that portion of the AEC Federal Employee Personnel 
Policy which states that- 

fat t tho 

@%. ~,t ioa for permanent personnel program. 

there will be no discrimination in favor of or against an employee or applicant 
because of race, color, sex, religion, physical handicap, or national origin. 

Belastionships With Contractors on Personnel Policy Matters 
Faced with similar operating problems arising out of their manage- 

ment responsibilities in the atomic energy program, a number of the 
major AEC contractors have expressed an interest in learning more 
about the methods used by other contractors’ organizations-in solfing 
them. The Commission has encouraged this interest by arranging 
for a series of voluntary meetings on the subject of personnel policies 
among AEC contractors. The first of these meetings was held at 
Los Alamos in July, the second at  the Brookhaven National Laboratory 

September, and others will be held periodically in the future. 
Each of the principal AEC contractors is invited to be repre- 

sented at these meetings and to suggest subjects for consideration 
and discussion by the group. During the course of the two meetings 
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to &t,e, however, voluntarF agreements have heen  ached c@ncernir,(, 
a number of items of Personnel POliCv O n  at@nlic energy proj C‘C‘tS 

kcluding matters of  age and salar5- policy, job-eraluation plal,,l 
leave privileges, retirement plans, .poup insurance, exchange o; 
persoulel information, und thc like. The objective of these meetill, 3- 

is not to  achieve identical persolinel practices zlnioiig ,iEC 
tractors, since it is recognized that there is great. variation among tiir, 
contractors as to operating conditioils, types of contracts, nature of 
production processes, and SO forth. 
the exchange of information concerl~k~g common ProbleIns, to  brihg 
about a broader understanding of the nianagemelit of tlhc atonlic. 
cncrgy program as a ~vhole, and enable each of the participantrs 
beliefit from the experience of all of the others. 

Rather the effort has been, 

SELECTIVE SERVICE AR’D RIAR’POWER 

Calls to military service under the Selective Service Act of 1948 
pose problems for the atomic energy program, particularly in view of 

the relative youthfulness of many persons working on the program. 
Atomic energy is a “young man’s field,” and many important con- 
tributions to the field have been and are continuing to be made br 
persons still in their twenties. To draw any substantial number if 
these persons away from their atomic energy work for military service 
at, the present time would put the program under a handicap. Dur- 
ing TTorld Tar  11, the Manhattan Engineer District was keenly 
aware of this problem and requested the deferment for continued 
civilian duty of numbers of young engineers and scientists. The 
Commission is currently conducting a comprehensive manpower sur- 
17cp covering both ,4EC employees and employees of the principal 
,4EC contractors and subcontractors in order to provide a sound 
factual basis for the hcst allocation and utilizntion of atomic enern 
mailpow-cr in any possible future emergency. 

SAFETY AND ACCIDENT PREVENTION 

SAFETY AJSD FIRE PROTECTION 

The report of the SafetF and Industrial Health Advisory Board, 
appoint meut of which n-ns described in the Third Semiannual Report, 
\\-as submitted to the Commission April 2, 1948. This report con- 
tained a number of basic recommendations designed to improve the 
health, safety, and fire protection activities of the Commission and its 
contractors. The majority of these recommendations were accepted 
as feasible and acttion is being taken to put t’hem into operation. 
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ACCIDEST PREVESTIOX 

1 the coniniission's accident and fire records show im- genera t 

,,,nlent8 over the year 1947. Despite thc nianifold increase of 
olll's devoted to construction, n-hich has proved to he the most 

I1s of Commission actirities, the 1945 injur5- rate on December 
Commission and contract 01's' cniployees \vas reduced 1.2 1 for. 

,rcent from the 1947 rate of 5.04 employees injured per million man- 

,,6 injured per million man-hours of industrial employment. la.-. ~i~~ frequenclv of acciclen ts in Commission and contractor operation 
of ~ ~ ~ ~ r n m e n t - o ~ x - n e d  motor vehicles in 1 948 increased slightly over 

tbc year, but still was 35 percent lower than the 2.69 acci- 
dents that  occurred nationally for erery 100,000 miles of commercial 
ope ratio^. Despite a $65,000 School fire in one of the AEC c o r n u -  
,lities, fire loss of 1948 was less than that' of 194i. The ratio of the 
commission's fire losses for 1948 was 10 mills per $100 estimated 
,,dustion of Government property, compared to 150 mills for na- 
tiond industrial properties. Average per capita fire loss for the three , 
Comission-administered communities was $1.68, compared to $4.41 
for the Nation. 

E'pc 
l,lafl-l' 
,,B""'O 

I" I,ours of work, and is 67 percent below the 1947 national average of 

FIRE PREVESrION 

In recognition of excellent fire-preven tion work during 1948, the 
of Oak Ridge, Tenn., received first-place award, duplicat- a its 1947 achievement, in competition with 2,927 American and 

Canadian municipalities in the National Fire Prevention Week contest. 
~ 0 s  Alamos, N. hfex., and North Richland, Wash., were ranked eighth 
and thirteenth in the 1948 contest. In the industrial division of the 
1948 contest, two Oak Ridge work locations tied for first place and 
mother contractor placed fourth, compared to a 1947 record of first, 
second, seventh, and ninth positions for Oak Ridge contractors. The 
community of Oak Ridge was also awarded prominent recognition by 
the National Safety Council for its traffic safety record of 1947. On 
December 31, 1948, this town had accounted for 1,002 days without a 
traffic fatality. 

Increased fire prerention and protect>ion have been obtained in part 
by strengthening Commission and contractor field staffs with fire 
protection engineers upon recommendations by the Safety and 
Industrial Health Advisory Board. The influence of these fire protec- 
tion engineers is reflected in better safety and fire protection in the 
design of new facilities. 
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IX 

PATEXTS ,4XD IKT’EXTIONS 

In keeping Ivith the controls which the Congress established 
fissionable materials and atomic weapons, the Atomic Energy Act 
includes special provisions relating to patents and inventions in the 
field of atomic energy. These provisions are necessarily cast in some- 
what technical language. In brief, section 11 of the act specifies that, 
patents shall not be issued for any invention “useful solely in the pro- 
duction of fissionable material or in the utilization of fissionable m&- 
terial or atomic energy for a military weapon,” and that patents shaU 
not confer any rights to the extent that, the invention “is used” for 
such purposes. Just compensation is assured to the owners of any 
already-existing patent rights revoked by the act; and insofar as these 
provisions prevent future inventions from coming within the regular 
patent syst,em the Commission is empowered to make awards after 
hearings held before its Patent Compensation Board. In addition, 
future patents shall not confer any rights to the extent that the inven- 
tion “is used in the conduct of research or development activities” in 
the five fields specified in section 3 of the act. 

In order to make the peacetime benefits of atomic energy widely 
available, the Congress also authorized the Commission to declare a 
patent to be “affected with the public interest” if the licensing of the 
invention is necessary to effectuate the policies and purposes of the act 
and if the invention utilizes or is essential in the utilization of fission- 
able material or atomic energy. This is a reserve power of the Commis- 
sion which would permit it to authorize the use of a patent on a reason- 
able royalty basis under certain rather exceptional circumstances. 
There has been no occasion thus far for the Commission to exercise 
this power. 

PATENT ADVISORY PANEL 

Shortly after the transfer of the atomic energy program from the 
hlanhat tan Engineer District, the Commission recognized that the 
patent provisions of thc Atomic Energy Act presented novel and com- 
plex problems, on 11-hich i t  would be desirable to obtain the expert ad- 
vice and judgment of men experienced in patents and patent adminis- 
tration. Accordingly, in January 1947, a Patent! Ad\-isorv Panel of 
three members was appointed to make a general review and appraisal 
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5s 
-2% - = roblems. 

i%f t b c ~ p  P (See Appendix 2.) 

I I ~  

Thc membership of this panel later was increased 

September 17, 1947, the panel submitted an initial report, issued 
bf the Commission, surveying the problems arising under 

fiw 
(111 

;provisions of the act. High lights of the report were as 

:;,flQ\%5 : 
i- The impact of the Atomic Energy Act upon the patent 

and upon normal process of industry, is as small as possi- ,vstemt 
consistent with the needs of the common defense and security 
the other purposes of the act. Because of the special condi- 

tions existing in the field of atomic energy, indemnification by fiad 

aaF of just compensation, reasonable royalty fee, or award has 
been substituted for the usual right of a patentee to exclude. 

b. The types of patent clauses used in Commission contracts 
were generally satisfactory. 

c. The practice of the Commission in administering patents is 
to disturb the normal conduct of business as little as possible; 
Bnd the panel found evidence of general satisfaction among the 
 omm mission's con tractors with the fairness with which contracts 
have been negotiated and administered. 

d. The Commission’s authority to declare patents “affected 
+th the public interest” should be exercised sparingly. 

~ b p  Patent Advisory Panel has continued to meet from time to 
<me, and to advise the Commission and its staff on various questions 
of policy and procedure. The panel rendered invaluable assistance 
in the preparation of regulations to govern proceedings before the 
Potent. Compensation Board. 
were issued in final form in June 1948, and are aimed at providing a 
mnably . simple procedure for the fair and impartial adjudication 

applications filed before the Patent Compensation Board, which 
dl take final action on behalf of the Commission. To date there 
hare been three applications filed under the Commission’s regulations. . 

Persons dissatisfied with whatever award, just compensation, or 
ieasonable royalty fee is fixed by the Commission through the Patent 
Compensation Board are entitled to judicial review in the courts. 

The Commission’s Patent Branch is under the supervision of the 
Office of the General Counsel, and the bulk of its work arises out of 
he negotiation and administration of patent clauses in Commission 
contracts, the identification of inventions occurring in the c O m e  of 
he work, and the prosecution of patent applications where appropri- 
8 ~ .  At present the Patent Branch is filing new patent applications 
m the United States Patent Office at, the rate of about 17 per month. 

U .  

I 

These regulations (see Append& ’4) . 
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THREE TYPES OF CLAKSES 

irfb,, In  implenlenting its patent policies the Commission has used ti 
general types of clauses (designated “type A’’ “type B,” and yyp, 

w, c*’) to nlcet the vnrj-ing situations Ti-hich arise in connection 
the research, developnlent and operations contracts it supports 
Government funds. The present t e s t  of thc clauses embodies re\.i, 
sions suggested bj- the Patent A%d\-isory Panel. In  a11 three types of 
clauses the Commission reserves the right to  take title to any inyelr- 
tions arising in the course of the work. The diff ereuces betn-een tilcm 
may be indicated as follows: Under type A clause, which is used in 
the absence of special factors of the character noted below, no rivl c Its 
arc reserved to the contmct’or by the contract, although rights map i,(, 
given to him later by administrative determination in any i&nc.c, 
where the circumst!ances warrant it. Under type B clause, \vhicll is 
used when the work relates not only to atomic energy but also to 
field in nThich the contractor has an established industrial and patent 
position, the contractor obtains a nonexclusive license in the fields 
other than atomic energy. Under type (2 clause, which is used when 
the work relates only incidentally to atlomic energy but directly ta 
the field of the contractor’s established industrial and patent positiorI 
the contractor obtains a sole license (with tlhe right to grant sb< 
licenses) in the fields other than atomic enere .  In applying thesr 
clauses each case is examined on its merits, so that there will be general 
uniformity of treatment of similarly-situated contractors. 

FURTHER REVIEW 

Since its initial report to the Commission in September 1947, the 
Patent Advisory Panel has made a second review of the .manner in 
which the contract clauses are negotliated and administered by the 
Commission’s staff. The panel concluded that, the Commission’s con- 
tractors have continued to be generally satisfied with the fairness m-ith 
which such negotiation and administration have been conducted. The 
Commission, however, keeps this matter under periodic review, to 
assure that its contract provisions do not become a hindrance to 
bronc1 industrial participation in the atomic energy program. 

The recent report of the Industrial Advisory Group stressed the 
clcsirahilitj- of preparing a statement which would give businessma 
who have little or no background in atomic energy an understandq 
of the consequences of the patent provisions of the act and of the 
Commission’s patent, policies. The Commission fully recogIlizes the 
iniportance of bringing about a wider public understanding of this 
complex su~~jec t ,  in a way wliicti will provicie accurate infomatio*l 
on mutters of interest to the business community. 
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TulS 1948, pursuailt to a recomnieiidation of tlie Patent Advi- 
el, tile Commission announced that inventions made in tlie 
\fTork (not financed by Commission funds) on or with rado- 

~?"'3C,ocompounds xould be subject to  patenting by the inrentors in si$w 
3 lance with normal industrial practices and without a n r  patent 
BfcY3r' 

TJliiIe the users of such 
,!$fItS .oiwtopes are required to publish or report the significant results 
*fl tlleir ~ ~ ~ o r k ,  these reporting requirenients are to be applied so as 

interfere with an inrentor's opportunity to obtain patent pro- 
*lot to  tioa for his discoveries. By this action, it \$-as the Commission's 

tion to  assure that the normal conduct of business be interfered 
,l.jtll 8s little as possible and that all proper incentives are offered to 
fi,.ate hdustry to enter this field. 

being reserved to the Commission. 

'If 

It'' 
j j j  tt'1' 

F 
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APPEKDIS 1 

ATOMIC ESERGT COMXIISSIOP;, PRIXCIPAL STAFF AKD 
MAXAGERS OF OPERATIOXS OFFICES u. s. 

David E. Lilienthal, Chair- 

Robert F. Bacher. 
Sumner T. Pike. 
Lewis L. Strauss. 
(Vacancy). 
Carroll L. Wilson. 
Carleton Shugg. 
Roy B. Snapp. 
Walter F. Colby. 
David B. Langmuir. 
Adrian S. Fisher. 
Joseph Volpe, Jr. 
Paul h1. Green. 
Kenneth S. Pitzer. 
Ro er S. Warner, Jr. 

Brig. Gen. James McCor- 

Lawrence R. Hafstad. 

man. 

Wa f ter J. Williams. 

mack, Jr. 

rnent . 
tine. 

personnel. 

cal Information Service. 

pirector, Division of Biology and Medi- Dr. Shields Warren. 

Director, Division of Organization and Fletcher C .  Waller. 

Director, Division of Public and Techni- Morse Salisbury. 

Director, Division of Security - _ - - _ _ _ _ _ _  Rear ,4dm. John E. Ging- 
rich, USN. 

Jlanugers of Opsrations O m e s :  
Chicago (Illinois) Operations O$ice- A. Tammaro. 
Hanford (TTashington) Operations F. C. Schlemmer. 

New York (Xew I$&) Operations W. E. Kelley. 

Oak Ridge (Tennessee) Operations John C. Franklin. 

Santa Fe (ATew il4exico) Operations Carroll L. Tyler. 

Ofice.  

Ofice. 

Ofice. 
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Adyisory Committee o n  Personnel 3fa.lzage.ment I 

2\rthur S. Flemming, prcsident,  Ohio R-eslej-an University, fornler u s 
Lawrence -4. -Apple;v, president,  ,111ierica11 3Ianagen~erlt Association, 

L. Clayton Hill, professor of indtisfrial rc~al ions ,  vnix7ersit?- Of $1ichigan, ;I, 
Alvin E. Dodd, honorariy president. iimerican 3lanagement hsociation, xc.,I 
\\-allace Sayre. professor of pubZic administration, School of Business and public 
Thomas G. Spat,es, vice president for personnel ad?ttinistration, Gelleral F ~ ~ , , ~ ~ ~  

* Civil Serl-ice Coinmissioner, nela-ivsre, Ohio ; chairman. 
e'v h r L \  s. I-. 

Arbor, Xich. 111 

S'ork, K. 'I-. 

Administration, Cornel1 Gniversity, Ithaca, ?;. I-. 
Corporation, Ken- I'ork, ?;. 1'. E 

Reactor Saf egunrd Committee 
- 

Dr. Edn-ard Teller, Institjute of Knclear Studies, 'C-niversity of Chicago, Ch. 

Dr. hlanson Benedict, Hydrocarbon Research, Inc., Ken. I-ork, X. 1'. 
Dr. Joseph IT. I<enned>-, department of chemistry, TI-askington Gniversity, St 

Col. Benjamin Holzman, Office of Director of Research and Development, 

Dr. John A. Kheeler, Palmer Physical Laboratory, Princeton University, Prince, 

Dr. Abel m-olman, department of sanitary engineering, Johns Hopkins Univemitr 

leago, Ill. ; chairman. 

Louis, 1\10. 

-4ir Forces, Washing;ton, D. C. 

ton, h'. J. 

Baltimore, hld. I i 
Senior Responsible Reviewers I 

Chicago, Ill. f 

E 

Dr. IT. C. Johnson, chuirmcr?~, department of chemistry, Universit!y of Chicago I 

Dr. W. F. Libby, professor of chmi is f ry ,  Universit,y of Chicago, Chicago, 111. 
Dr. J. H. Manley, associate dzreclor, Los Alamos Scientific Laboratory, ~\F;c 

Dr. R. L. Thornton, professor of physics,  University of Calif., Berkeley, Calif. 
Dr. Frederic de Hoffmann, consultant, U. S. AEC., Washington, D. C . ,  secretary, 

' I  Los Alamos, N. Alex. 

TEMPORARY ADVISORY BODIES APPOINTED BY THE COMMISSIOK 

! Industrial Advisory Group 

James W. Parker, president a.nd general manager, Detroit Edison Co., Detroit, i 
Rlich. : chairman. 

Bruce K. Brown, vice president, Standard Oil Co. of Indiana, Chicago, Ill. 
Gustav Egloff, director of research, Universal Oil Products Co., Chicago, 111. 
Paul D. Foote. executive vice presidenf,  Gulf Research & Development Co., Pitts- 

Fz 

{ 
burgh, Pa. a 

Gabriel 0. Kessenauer, manager of power, Tennessee Valley Authority, Chatta- f nooga, Tenn. H 
3 

= 

Robert E. Kilson, chairman of hoard, Standard Oil Co. of Indiana, Chicago, I11. 
Isaac Harter, chairman of board, Babcock h Kilcox Tube Co., Beaver Falls, Pa. 
Jerome C. Hunsaker, chairman, h-ational Advisory Committee for Aeronautics, 

11-ashington, D. C. 

Safety and Industrial Health Advisory Board 
I 

i 
1 Sidney J. Villiams, assistant io the president, Kational Safety Council, Chicago, 

Horatio Bond, chief engineer, Xational Fire Protection Association, Boston, M z t ~  
Dr. Philip Drinker, Harvard School of Public Health, Cambridge, Mass. 
Robert H. Albisser, safety director, hierck & Co., Inc., Rahway, N. J. 

Ill.; chairman. 
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F. Brom, safety direcfor, Consolidated Edison Co. of N. Y., h’ew York, 

artment of sanitary engineering, Johns Hopkins 

engineer, T;. S. AEC, Washington, D. C .  
t superintendent, medical department, General Elec- 

ector, department of radiology, University Hospitals 

, Woodward &- Fondiller, Kew York, h’. Y. 
ary, Woodward & Fondiller, Kew Tork, N. Y. 

iej of police, Los Angeles, Calif. 

Personnel Security Review Board 
c ) ~ D  J. Roberts, former associate justice,  U. S. Supreme Court, Philadelphia, 

assachusetts Institute of Technology, Cambridge, 

dersecretary of State, Kashington, D. C. 
M. A. Hanna Co., Cleveland, Ohio. 
strong Cork Co., Lancaster, Pa. 

A d k o r y  Committee for  Equipment and Material Control 
M. Beshers, chief, export control branch, Division of Production, U. S. 

k, 0. Beckman, president, National Technical Laboratories, South Pasadena, 

Gwrge H. Bucher, vice chairman of board, Restinghouse Electric Corp., Pitts- 

Richard S. Morse, president, National Research Corp., Cambridge, Mass. 
H, B. seal, president, Kinney Manufacturing Co., Boston, Mass. 
c. s. Redding, president, k e d s  & Northrup, Philadelphia, Pa. 
job A. Victoreen, president, Victoreen Instrument Co., Cleveland, Ohio. 

~ E C ,  Washington, D. C.; chairman. 
K~ Albright, vice president, Distillation Products, Tnc., Rochester, N. Y. 

calif. 

burgh, Pa. 

WEAPONS EFFECTS CLASSIFICATION BOARD 

m. h’orris E. Bradbury, director, Los Alamos Scientific Laboratory, AEC, N. Mex.; 
chairman. 

f)r. Frederic de Hoffmann, secretary, Committee of Senior Responsible Reviewers, 
AEC, consultant to and formerly of the staff, Los Alamos Scientific Laboratory, . 

Dr. Joseph 0. Hirschfelder, professor o j  chemistry, University of Wisconsin, 
consultant to and formerly of the staff, Los Alamos Scientific Laboratory, 

3Iaj. Gen. Kenneth D. Nichols, chief, Armed Forces Special Weapons Project 
and member of the Military Liaison Committee ; formerly district engineer, 
Manhattan Engineer District. Represented by alternate, Lt. Col. David 
Parker, Plans and Operations, Army General Staff. 

Capt. James S. Russell (USN), Division of Military Application, AEC, Wash- 
inaton, D. C. Represeuted by alternate, Col. Paul Preuss, Division of Military 
Application, AEC. 

Iksr .4dm. R’. S. Parsons, member, Military Liaison Committee, Deputy Chief 
of h v a l  Research, director, Atomic Energy Division, U. S. Xavy Depart- 
ment; formerly of the Los Alamos Scientific Laborat,ory, AEC, N. hlex. 

Dr. John von Seumann, Institute for Advanced Studies, Princeton, N. J., and 
Consultant to the Los Alamos Scientific Laboratory. 

Dr. Ralph Carlisle Smith, chief, Documentary Division, Los AInmos Scientific 
IAhoratory; and hlr. Arnold Kramish, consullant, AEC, serve as joint secre- 
tariat to the Board. 

=hieago, 

Ill. 
7 ARC, 

:alif. 
cretarg. 

C I 6 S I O ~  

Detroit, AEC, K. Mex. e 

111. 
., Pitts- 

Chatta- 

20, Ill. 
Is, Pa. 

1 s AEC, K. Mex. 
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UNITED STATES ATOMIC ENERGT COMMISSION, NATIONA~ 
L.4BORATORIES 

ARGOXXE NATIONAL LABORATORY 

Chicuego, Ill. 

Contractor operator: The CL'lliversity of Chicago. Participatiog 
institutions-members of the Council: 
Battelle Memorial Institute University of Pittsburgh 
Carnegie Institute of Technology 
Case Institute of Technology 
Illinois Institute of Technology 
Indiana University College 
Iowa State College Purdue University 
Kansas State College of Agriculture and St. Louis University 

Loyola University of Chicago 
Marquette University University of Illinois 
hiayo Foundation University of Iowa 
Michigan College of Mining and Tech- University of Michigan 

Michigan State College 
Northwestern University 
Gniversity of Missouri 
University of Xebraska 

Kotre Dame University 
Ohio State University 
Oklahoma Agricultural and Mechanical 

Applied Science University of Chicago 
University of Cincinnati 

nology University of Minnesota 
Universi- - of Wisconsin 
Washingtoll University (St. Louis) 
M-esterr Reserve University 

= - 

I 
i 
E 

Director: Dr. Walter H. Zinn 

BROOKHL4VEX NATIONAL LABORATORY i Patchogue, Long Island, AT. I;. 

Contractor operator: Associated Universities, Inc., a nonprofit 
E 

organization of the following institutions: - - 

Columbia University Princeton University 
Cornell University University of Pennsylvania 
H arvard University 
Johns Hopkins University Yale University 
Massachusetts Institute of Technology 

University of Rochester 

Director: Dr. Leland Haworth 
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O A K  RIDGE Ei.lTIOXAL LABORATORY 

- Oa+k Ridge,  Tenn. 

I 

Carbon Chemicals Gorp. 

'Clniversitg of Georgia 
University of Kentucky 
University of Louisville 
Cniversity of illississippi 
University of North Carolina 
University of Tennessee 
University of Texas 
Vniversitp of Virginia 
Variderbilt University 
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OTHER AEC RESEARCH CENTERS 

Laboratory, Ames, Iowa (IonTa State College, contractor), Dr. F. H. 

I-nicen:ity of California Radiation Laboratory, Berkeley, Calif. (contractor), 

~ ~ ~ ~ l l ~  Atomic Power Laboratory, Schenectady, N. Y. (General Electric Co., 
Dr. K. H. Kingdon, head, Atomic Power Division. 

I,os AlsmoS Scientific LaboratTory, LOS Alamos, N. Mex. (University of California, 

c,iversity of Rochester, Rochester, N. Y. (contractor), Dr. Henry A. Blair, 

spedding, project director, Atomic Research Institute. 

D ~ .  E. 0. Lawrence, director. 

contractor). 1 
Dr. Norris E. Bradbury, director. 

nical 

director, Atomic Energy Project. I 

ofit 
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REGUL~ITIONS OF THE U. S. ATOMIC ENERGS COMMISSION 
PART 60 mill, or refinery. n'eights are "voir. 

DOMESTIC TTRASICAI PROGR9JI  dL1~is$,!&$g~~* oger. Anyone "ho 
CIRCLTLAR KO. ~ - T E K  TEAR GCARAN- has domestic refined uranium, h- igh- 

TEED h ~ I h ' I h K h 1  PRICE 

$j 60.1 
grade uranium-bearing ores, or 

Ten year guaranteed minimu?n ical collce~trates of the quantity and 
price-(a) Guarantee. To stimulate do- grade specified in paragraph (e) of thiv 
mestic production of uranium and in the sectioll, offer i t  for delil'ery to thk 
interest of the common defense and se-  omm mission bY SeIldiIlg a letter or Lele- 
curit? the 1-nited States iit*omic Energy gram addressed as f o l l o ~ s :  
Commission hereby establishes the guar- Cnited States Atomic Energy corn- 
anteed minimum prices specified in par- mission, 
agraph (b) of this section, for the de- Post Office BOX 30, Ansonia Stationz 
livery to the Commission, in accordance Kew I'ork 23. N. 1'. 
with the terms of this section during the Attention: Division of Ran- hia- 
ten calendar years following its effective 
date, of domestic refined uranium, high- q'ith each offer there should be fur- 
grade uranium-bearing ores and me- nlshed a representative ten-pound Sam- 
chanical concentrates, in not less than ple and the follolving information: 
the quantity and grade specified in par- (1) Location of Propert!:; 
agraph (e) of this section. This guaran- (2) Chrac ter  of material offered for 
tee does not apply to uranium-bearing deliver!: (state whether refined uranium, 
ores of t,he Colorado Plateau area, com- mechanical COJICelltfateS, or uranium- 
monly known as carnotite-type or ros- bearing Ores, indicati1lg approxin~at~ 
coelite-type ores, prices for xvhich are composition) ; 
established by 5 60.3. (3) Amount of material offered; 

xoTE.-The term "domestic" in this (4) I~OCatiOIl Of material offered; 
section, referring to uranium, uranium- (5) Origin of material if offered by 
bearing ores arid mechanical concen- other than producer; 
trates, means such uranium, ores, and ( 6 )  If material is owned, in whole Or 
concentrates produced from deposits in part, by ally person other than the 
within the United States, its Territories, person making the offer, t2he name of 
possessions and the Canal Zone. each person having such ownership and 

(b) Guaranteed minimiim prices. The nature of his rights; and 
following minimum prices are estab- (7) Kame a ~ l d  address of person mak- 
lished: ing the offer. 

( 1) For uranium-bearing ores and KoTE.-The reporting requirements 
mechanical concentrates, $3.50 per hereof have been approved by the Bu- 
pound of UaOs (uranium oxide) deter- reau of the Budget pursuant to the 
mined by the Commission to be recover- Federal Reports Act of 1942. 
able, less cost per pound of refining such (d) Pitrchase contract. Upon receipt 
ores or concentrates to standards of of an offer and sample, an analysis of 
purity required for the Commission's the sample will be made. If the sample 
operations, to be determined by the and the information furnished are de- 
Commission after assay of a representa- termined by the Commission t o  meet the 
t i re  sample. conditions of this section, the Commis- 

(2) For refined iiranium products, sion will forward to the person making 
$3.50 per pound contained U30s (uran- the offer a form of contract containing 
ium oxide). applicable terms and conditions ready 

Prices are f .  0. b. railroad cars or for his acceptance. Prices will be not 
trucks at shipping point designated by less than the applicable prices of pare- 
the Commission convenient to mine, graph (b) of this section. 

terials. 
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, lllin!mum p a n t i t y  and grade. KO high-grade domestic uranium deposits 

nlll be accepted under this see- and in the interest of the common de- 
d r ] i \ 7 ~ ~ l e s ,  than ten short tons (2.000 fense and security the United States 
*ji?rt ,~~ per ton) of ores or mechanical Atomic Energy Commission d l  pay, in 
,,tiit tes, of ore or mechanical addition to the guaranteed minimum 
;,rtC@'tra ~ lvhich assay less than 10 price established in 0 60.1, a bonus of 
r* inc~i l t r '~~Os by weight. KO delivery 610,000 for delivery to the Commission, 
ry'r Cfntccepted under this section of less after the effective date of this section, of 
oilii'ea sllortT ton of refined uranium, the first 20 short tons (2,000 pounds 
rtisrl "":fined uranium which contains avoirdupois dry weight per ton) of ura- 

ti!' ,iranilim oxide or 87 per cent GtOs centrates assaying 20 percent or more 

fl \\.ill be interest,ed in negotiating location, lode or placer, which has not 
Dl if .9 0 ,onable terms with respect to deliv- previously been worked for uranium (or 
n'* of high-grade ores and refined in the case of production from lands not 
,fie: lets in lesser quantities and grades covered by such a mining location, from 
Pr" 'tllo3e specified in this section. an area comparable thereto, as deter- 7; Large quantities or special condi- mined by the Commission). This bonus 

The prices established in para- offer does not apply to delivery of ores 
b@@il (b) of this section are minimum of the Colorado Plateau area commonly 
@res. frap The Commission may by nego- known as carnotite-type or roscoelite- 
tt3t,odS establish higher prices for guar- type ores; under 8 60.3, the Commission 
anted delivery of lots of ores or me- has established guaranteed minimum 
,hnnicsl concentrates substantially in prices for delivery of such ores including 
,sceL ss of ten short tons, or for lots of a development allowance and premiums 
vfined uranium substantially in excess for better grade. 
of one short ton. The Commission also xioTE.-The UdomesticF? in this 

(e, 

 or^.^^^^^ of r less than 97 per cent C308 in nium-bearing ores or mechanical con- 

ir, t , l d  5opillm uranate. However, the Corn- U ~ O B  by Keight from any single mining 

may b~ n e ~ t i a t i o n  establish higher section, referring to uranium, uranium- prices for delivery Of Ores, mechancial bearing Ores and mechanical coneen- 
t?0Dce1ltratesy Or refined uranium under trates, means such uranium, Ores and other specla' taking into 'On- concentrates produced from deposits cjderation sllch factors as refining and mithin the Unit,& States, its territories, mioing costs, transportation Costs, and possessions and the canal zone. 
(9) Other valuable minerals. In  mak- (b) Nature of bonus. The bonus of 

ing payment for material delivered to i t  $10,000 offered in this section is a bonus 
jn accordance n-ith this section, the to encourage the discovery of new ura- 
Commission Kill give consideration to nium resources. However, it will be 
the existence of recoverable gold, silver, paid, not for discovery alone, but only in 
mdium, thorium, or any other valuable connection with delivery to  the Com- 
coristituent in the light of the cost of mission, pursuant Do f 60.1, of ores pro- 
recovery. duced from the location, as an indepen- 

Arrangements will be dent and additional part of the price 
made by the Commission for the issu- established by the Commission under 
m e  of licenses, pursuant to the Atomic tha t  section. 
Etiergv Act of 1946, covering deliveries (c) Who may claim. The person 
of source material to the Commission lawfully entitled to  deliver ore to the 
under this section. (Sec. 5 (b), 60 Commission pursuant to  6 60.1, may 
Stat. 761) claim the bonus offered in paragraph (a) 

E'ective date. This circular will be- of this section. A bonus will be paid 
Come effective at midnight, April 11, only once for production of ores from 
194s. any single lode or placer location (or, in 

Dated at Kashington, D. C., this 9th the case of production from lands not 
day of April 19% covered by such a locatZion, from an 

area comparable thereto, as determined 
CIRCULAR KO. 2-Boros FOR THE by the Commission). The Commission 

DISCOVERY AND PRODUCTIOI\: OF HIGH- expressly reserves the right to determine 
GRADE DoniEsTrc URASIUN ORE whether production from 8 given loca- 

tion is the first production from such b 60.2 Bonus .for the discovery and location for the purposes of this section 
Prodztction of high-grade domestic U T U -  or whether such location or property has 
nium ore-(a) Discoz*ery and production previously been worked for uranium, 
bonus. To stimulate prospecting for, whether production is such as to  which 
discovery of, and production from new a bonus has already been paid, or 

applicable factors. 

(h) Licenses. 

5 i-1 t r y  ; I, , v  ;; -1 
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( g )  Licenses. Arrangements will 
made by the Commission for the isc: 

Energy Act of 1946, covering deliverips 
of Source material t,O the Commission 
under this section. (See.  5 (b), 60 stat. 
761) 

E#eciizie date. This circular \vi11 b+ 
Come effective at midnight, April 11 
1948. I 

Dated at Kashington, D. c., this 9th 
day of April 1948. 

CIRCULAR N O .  3.-GUARANTEED THREE 

ante of licenses. pursuant to the Atamic b -  

P E A R  MINIMUM PRICE poEI 
URANIUM-BEARING CARNOTITE-T~~~ 
OR ROSCOELITETYPE ORES OF 
COLORADO PLATEAU AREA 

whether for anv other reason a bonus is 
not payable. In making this determina- quiries about this section and all oth,; 
tion the Commission xi11 be guided by cornrlluriicatioIls should be addressed a\ 
which provide, generallv, that lode loca- United States Atomic Energ,- 

L L  Q- tions ma)- extend in lode or vein forma- 
tion up to 1.500 feet along the vein and Post Office BOS 30, AIlsoiiia 9 tat io&, 
in width 300 feet on each side of the Sew l-ork 23, K. \-. 
middle of the vein, the end lines of the 
location being parallel to  each other; and 
that placer locations ma!- not be greater 
than 20 acres for each location or I60 
acres in a single location for up to eight 
locators. The fact that  a bonus has 
already been received will not prevent 
the payment of another bonus to the 
same person with respect to  production 
from a different location. 

(d) Notice of discovery and production. 
Notice of the discovery of a uranium 
deposit and of production t.herefrom 
believed to meet the requirements of 
paragraph (a) of this section should be 
forwarded to the Commission by letter 
or telegram, to  the address specified 
in paragraph (f) of this section, to- 
gether with an offer to  deliver such ore 
to the Commission under 0 60.1. In  ad- 
dition to  the information and the 10- 
Pound sample required under 5 60.1, 5 60.3 Guaranteed three year mini- 

mum price for uranium-bearing carnotite, the following must be furnished: 
(1) A brief description of the location tqpe or roscoelite-type ores of the ~ o l ~ ~ ~ d ~ ,  

or property indicating its size and rela- PlateaTL area--(a) ~ ~ ~ ~ ~ ~ t ~ ~ .  T~ stirnu- 
tionship to mineral monuments or the late domestic product3ion of uranium, 

bearing ores of the Colorado Plateau public land surveys; 
(2) Kame of o ~ n e r  of record of prop- area, conlmonly known as carnotite-tSpe 

erty; or roscoelite-type ores, and in the 
(3) Location Of Recorder’s Office interest of the common defense and 

security the United States Atomic En- where ownership is recorded. 
Xom.-The reporting requirements ergy commission hereby. establishes the 

hereof have been approved by the uaranteed minimum prlces specified iti 

Federal Reports Act of 1942. livery of such ores t o  the Commission, at 
Monticello, IJtah, and Durango, C o b  

of a notice of discovery and sample, for- this ’section during the thee calendar 
warded as required in 0 60.1, an analysis Sears followring its effective date. 
of the sample will be made. If the sam- 
ple and supporting data indicate the hToTE.-In 5 0  60.1 and 60.2 (Domestic 

spection of the property and verification guaranteed prices for Other 
of weights and assays of material uranium-bearing ores, mechanical con- 
produced Rill be by the centrates, and refined uranium products. 
Commission. On the basis of a report (b) DeJinitions. AS used herein, the 
of such inspection and verification, if term “buyer” refers to  the U. S. Atomic 
favorable, the Commission will deter- Energy Commission, or its authorized 
mine the quantity of ore produced. If purchasing agent. The term “seller” 
this determination indicates that. the refers to  any person offering uranium 
production requirements established in ores for delivery t o  the Commission. 
paragraph (a) of this section have been Weights are avoidupois dry weight. 
met. the Commission will pay the bonus (e) Deliveries of not to exceed 1,m 
in addition to the price established under tons per year. To aid small producers, 
0 60.1, when delivery of such ore is corn- any one seller may deliver w-ithout 
pleted. written contract but otherm<se in 

( f )  Inquiries and CO~lwtunications, 11, 

the mining laws of the 1-nited States follows: 

niiision, 

Attention: Division of & 
t erials. R &I& 

Bureau of the Budget pursuant to  the E chedule I of this section, for the de- 

(e) Inspection of claim. Upon receipt rad0 in accordance Tl;ith the terms of 

claim is likely t o  meet the requirements Uranium Program, Circulars No- 1 and 
of paragraph (a) of this section, an in- 2), the Commission has established 
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dance -4th this section up to, but ent of the ores, an umpire shall be 

fkccorXceeding, 1,000 short tons (2,000 selected in rotation from a list of umpires 
11ot e+ er ton) of ores during any approved by the buyer whose assays 

shall be final if within the limits of the 
De[ily&’S in excess of 1,000 tons assays of the two parties; if not, the ‘’(dieare Sellers desiring t o  deliver in assay which is nearer to  that  of the 

pfr of 1,000 short tons (2,000 pounds umpire shall prevail. The party whose 
tdn) of ores during any calendar assay is the farther from that  of the 

Perr will be required to  execute a con- umpire will pa)- the cost of the umpire’s 
v,ith t,he Commission. Buyer is assay for the coristituent of the ores 

tr: ob]ipat,ed t o  purchase in excess of which is in dispute. In  the event that  
nooo0 short tons of ores from any one the umpire’s assay is equally distant :hller during an!? calendar year, although from the assap of each party, costs will 

ma\r elect to do SO. be split equally. In  case of seller’s 
ie, Dpl&ery. Seller, at his own ex- failure to  make or submit assays, 

&all deliver and unload all ores buyer’s assays shall govern. After 
at 

bq-er’s depots at hlonticello, sampling, the ores may be placed in 
fit&, Or Durango, Colorado. (Addi- process, commingled, or otherwise dis- 
tional depots may be established at later posed of by buyer. 
dates.) Deliveries shall be in lots of (g) Payment.  Buyer will make pay- 

less than 10 short tons (2,000 pounds ment promptly on payment dates t o  be 
per ton), but such lots may be delivered posted at depots. Payment will not be 
in Days and hours made until an entire minimum lot of ten 
dl,ring which ore may be delivered t o  a short tons (2,000 pounds per ton) has 
depot will be posted at the depot. The been delivered and accepted, unless spe- 
essct date on which ore buying will cial arrangements have been agreed 
cOnlmence at the two depots mentioned upon by buyer, in which case there mag 

be announced later; no deliveries be an extra charge for assaying and 
rriu be accepted prior to  this announced sampling. The analysis of any one lot 
date. It, is expected that  the Monticello consisting of more than one load will be 
depot will be ready to receive ore during based on a composite of the samples 
the month of July 1948, and that  the tali n. Moistlure det,erminations, anal- 
nurango depot will be in operation yses and settlement sheets, together 
s b ~ d l ~  thereafter. with the check in payment, will be 

Buyer will bear the cost of weighing, (h) Inquiries.  All inquiries concern- 
ampling and assaying. Th! net n-eight ing the provisions of this section, offers 
of each load will be determined by the to deliver ores, or quest.ions about the 
bu!-er’s weighmaster on scales which Commission’s uranium program in the 
dill be provided by the buyer at or in the Colorado Plateau area should be ad- 
vicinity of the purchase depot and such dressed 
Teigbt will be accepted as final. A 
weight ticket will be furnished seller or United states Atomic Energy corn- his representative for each load. Each mission, 
lot of ores will be sampled promptly by Post cMke Box 270~ 
the buyer according t,o standard practice Grand Junction* 
and such sampling will be accepted as Telephone : Grand Junction 3000. 
final. Seller Or his representative may (i) Licenses. Arrangements %rill be 
be present at the sampling at his own made by the Commission for ‘the issu- 
expense. The absence of seller O r .  his ance of licenses, pursuant to the Atomic 
representatlve shall be ,deemed a waiver Er1erg-v Act of 1946, covering deliveries 
of this right. Duyer ~ ~ 1 1 1  make moisture of socrce material to  the Commission 
determinations according to standard under this section. 
practices in ore sampling. 
ples ail1 be divided into four pulps and s H E  ,, I, E 1- hf I N  I sf p E s, 
$stfihuted as follo\T.s: (1) the seller, or SpECJFIC24TIOxS, AND c O N D I T I ~ ~ ~  
nis representative, will receive one pulp; 
(21 the buyer will retain one pulp; (3) Ores will not be 
the other two pulps will be reserved for accepted by buyer under this section 
possible umpire analysis. The buyer’s which, in buyer’s judgment at time of 
Pulp Kill be assayed by the buyer. The acceptance: 
seller may, if he desires, and at  his own (a) Contain less than 0.10% U&S; 
expense, have his pulp assayed by an  (b) Contain more than three parts of 
independent assayer. In  case of dis- lime (CaC02) t o  one part of V 2 0 5 ,  or a 
agreenient on assays as to  any constitu- total of more than 6% lime in the ore; 

rids P 
year. 

esces 

pease, 

than one load. 

(f) Weighing, sampling and assaying. mailed to seller. 

All fiual sani- 

1.  QuaZitg and size. 
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(c)  Contain other impurities dele- 
terious to buyer’s extraction process : 

(d) Contain lumps in excess of 12 
inches in size. 

2. Prices. Payment for delivery 
of the ores will be computed on the 
following basis : 

(a) I h n a d i z t m .  V205 at9 $0.31 per 
pound up to, but not exceeding, ten 
pounds of T-205  for each pound of 
U30s contained in ores. KO factor \{-ill 
be included for T T 2 0 5  in excess of ten 
pounds for each pound of U308. (Exam- 
ple: For an ore containing two pounds 
of U308 and tn-enty-five pounds of 1-205, 
payment would be made for twenty 
pounds of V205 at $0.31 per pound, but 
no payment would be made for the addi- 
tional five pounds.) Such excess 
shall be deemed to be buyer’s property. 

(b) Uraizauni, (1) Ores assaying less 
than O.lOyo IT308: no payment. &\ny 
such ores which are delivered to the 
purchase depot shall become the prop- 
erty of the buyer as liquidated damages 
€or buyer’s expense of weighing, sam- 
pling and assaying, and after sampling 
may be placed in process, commingled, 
or otherwise disposed of by buyer. If 
seller has any question as to  the quality 
of his ore, i t  is suggested that. before 
shipment and delivery to the purchase 
depot a representative sample be sub- 
mitted to  the buyer or to one of the 
umpires for assay at seller’s expense. 
The buyer at his discretion may assay a 
limited number of samples without 
charge. 

(2) Ores assaying 0.10% U308 up to  
0.15%; price of $0.30 per pound of 
contained U30R for O . l O ~ o  ore, plus 
$0.30 per pound for each 0.01% above 
O.lO’% Us08 up to (but not includin ) 
0.15%. 
in an ore assaying 0.13% E308 per ton 
would be paid for at $0.30+ (3X0.30) = 
$1.20 per pound.) 

(3) Ores assaying 0.15% U308 and 
more: base price of $1.50 per pound 
U308 content, plus a “development 
allowance” (at seller’s option) of $0.50 
per pound, or a total of $2.00 per pound 
L-30, content. 

(4) Premiums: $0.25 per pound for 
each pound of U3Og in excess of 4 pounds 
USOS per short ton (2,000 pounds per 
ton) and an additional premium of 
$0.25 per pound for each pound in 
excess of ten pounds G308 per ton of 
ore. 

(Example: ZVaO, payments for a short 
ton of ores assaying O.GOj,  U3O* would 
be as follows- 

(Example: The contained Ua % 8 

Base price 12 Ibs. @ $1.50,-_- $18.00 

Development allowance 12 
lbs. @ S0.50-- - - -  - _ - _ _ _ _ _ _  

Preniium 8 lbs. (12-4) @ 
$0.25 - - - - - - - - - - - - - - - - - - - - 

lo) (g $0.25- - - - - ~- - - - _ _ _ _  

6-00 

2.00 
Additional Premium 2 lbs. (12- 

* 50 

. 50) 
\ Total U30s Payments-- $20 

(c) Assays shall be adjusted to the 
nearest 0.01% for purposes of Day- 
ment. 

XOTES.- 1. The “development allopp, 
ance” of $0.50 per pound of U308 cc,n- 
tained in ores assaving 0.15% U308 or 
more, is offered by buver in recognition 
of the espcnditures necessary for main- 
taining and increasing the developed 
reserves of uranium ores. Sellers 
accepting this allowance are deemed to 
agree to  spend such funds for the 
development or exploration of their 
properties. Sellers delivering less than 
1,000 short tons per calendar pear a i l 1  
not be required to submit an accounting 
record of expenditures for development 
or exploration pursuant to this agree- 
ment but sellers delivering in excess of 
1,000 short tons per calendar year ~ $ 1  
be required, under the terms of their 
contracts, to submit proof satisfactory 
to  the Commission t1ia.t funds equiva- 
lent to the amount received as develop 
rnent allowance have been spent for 
development or exploration during the 
contract period or within six months 
thereafter. 

2. Commitments by the Commission 
to accept delivery of ores are limited to 
the provisions of this section, as 
amended from time to  time, or to  
written contracts between the Com- 
mission and sellers. Other commit- 
ments purporting to,be made by the 
Commission’s field personnel or other 
agents of the Commission will not bind 
the Comniission unless they are in 
accord with the provisions of this cir- 
cular or other official cjrculars. 

3. n’eights are avoirdupois dry 
weight; tons are short tons (2,000 
pounds per ton). 
(Sec. 5 (b), 60 Stat. 761) 

E$ecfive date. This circular will be- 
come effective at midnight, April 11, 
1948. 

Dated at Kashington, D. C., this 
9th day of April 1948. i 

t 
I 
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.+.* - 
~ ~ ~ ~ ~ p o r a r y  additional allour- 

Colornno Plafcau  area curnofite- 

iv!)t* I ollolr.anccs. In  addition t,o the 

“‘I. Circular S o .  3) issued April 9, 
4 terms and conditions 

.f hereby incorporated in this 
reference, the Commission ,PCtjon b!: 

i-lil 
tile allon-ances specified in para- 

,b *(b) of this section in connection k the deliver>* Of carnotite-t;vpe or 
n*,oelite-tpe uranium-bearing ores at 
,ba ~ ~ ~ ~ m l s s i o n ’ s  established purchase 
’ in the C‘olorado Plateau area. 

~ l l o ~ w z c e s  speczjied. The follow- 

4 haulage allowance of 6$ per ton 
nlile “’fir transportation of ore from the 
mine where produced to  the purchase 
depot specified by the Commission, up 
to maximum of 100 miles. The haul- 

distallce from the mine to the pur- 
chase depot will be determined by the 
Conlmission arid its decision will be final. 

(2) An allowance of 50b per pound for 
uraIiium oxide (‘CsOs) contained in ores 
*saying 0.20% or more G308., in addi- 
tloll to  the developmerlt allowance pro- 
vided for in Schedule I of fi 60.3. 

(e) Inquiries. All inquiries concern- 
ing the provisions of this section, offers 
todeliver ores, or questions about the 
Commission’s Uranium program in the 
Colorado Plateau area should be ad- 
dressed t 0 : 

L-nited St’ates Atomic Energy Corn- 

Post Office Box 270, 
Grand Junction, Colorado, 

0’‘ i f $ .  TOsco~l i te - type  ores-(a) Addi- 

. ,j,’lllI ,,,,l,tced mi~imum prices spccified in 

j t i~ lch  8“ 

i r , C  @) a ~ l o ~ v a n c e ~  are specified: 

mission, 

Telephone: Grand Junction 

40. 20 
40. 21 
40. 22 

40. 23 
40. 24 
40. 25 

40. 26 
40. 27 
40.28 

40. 29 

LI c E: ?i SES 

Applications for licenses. 
Issuance of licenses. 
Standards for issuance of 

Types of licenses. 
Conditions of licenses. 
Revocation. suspension, modifi- 

cation of licenses. 
Renewal of licenses. 
Transfer of licenses. 
Licenses to transfer uranium for 

certain uses. 
Control or possession of source 

matserial by persons who do 
not hold specific or general 
licenses. 

licenses. 

REPORTS 

40. 30 Reports. 

VIOLATIONS 

40. 40 Penalties for violations. 

INTERPRETATIOXS, PETITIONS, AND 
COMMUh’ICATIONS 

40. 50 Valid interpretations. 
40. 51 Petitions. 
40. 52 Communications. 

SCHEDULES 

40. 60 Schedule I Exempted products. 
40. 61 Schedule I1 Prohibited uses of 

uranium. 
40. 62 Schedule I11 General licenses. 

EFFECTIVE DATE 

3000. 40. 70 Effective date. 
(d) Efrertive dete .  The allowances 

provided for in this section n-ill become AT-THORITY: $ $ 40.1 to 40.70, inclu- 
effective June 1,1948 and will be in effect sive, issued under Pub. Law 585, 79th 
until July 1 .  1949. and shall. during this Cong., 60 Stat. 755 et seq. 
period. constitute guaranteed minrmum 
prices in addition to tthose specified in 
0 60.3. (Sec. ,i b), 60 Stat. 761.) 

Dated at ’A-ashington, D. C . ,  this 15th 
daj- of June 1948. 

PART 40 
CONTROL OF SC ,ACE 

MATERIAL 
GESERAL PROVISIONS 

See. 
40. 1 Basis and purpose. 
40. 2 Definitions. 

GENERAL PROVISIONS 

8 40.1 Basis and purpose. The regu- 
lations in this part, for the control of 
source matrerial essential t o  the produc- 
tion of fissionable material, are promul- 
gated by the United States Atomic Eu- 
erg>- Commission pursuant to  the At- 
omic Energy Act of 1946 (60 Stat,. 755) 
in order to  assure adequate source ma- 
terial for production, research, and 
development activities and to prevent 
the use of such material in a manner in- 
consistent with the nat.ional welfare. 
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5 40.2 De5nitions. (a) As used in 
this part, the term “source material” 
means any material, except fissionable 
material, which contains by weight one- 
twentieth of one percent (0.05%) or 
more of (1) uranium, (2) thorium, or (3) 
any conibination thereof. 

(b) “Fissionable material’’ means fis- 
sionable material as defined in section 
5 of the Atomic Energy Act of 1946 and 
regulations which may be issued pur- 
suant to that act by the Commission. 

(c) “Ran- source material” means (1) 
source material which has not been 
chemically processed in any manner and 
(2) source material in the form of resi- 
dues or tailings. 

(d) “Refined source material” means 
source material other than raw source 
material. 

(e) “Person” means any individual, 
corporation, partnership firm, associa- 
tion, trust, estate, public or private in- 
stitution, group, the United States or 
any agency thereof, any government 
other than the ‘C-nit.ed States, any 
political subdivision of any such goven- 
ment, and any legal successor, repre- 
sentative, agent, or agency of the fore- 
going, or other entity, but shall not in- 
clude the Commission or officers or 
employees of the Commission in the 
exercise of duly authorized functions. 

(f)  “The United States,” when used 
in a geographical sense, includes all 
territories and possessions of the United 
States and the Canal Zone. 

(g) “Commission” means the At,omic 
Energy Commission created by the 
-4tomic Energy d c t  of 1946, or its duly 
authorized representative. 

TRANSFER OF SOURCE MATERIAL 

0 40.10 Resttictian on transfers. Un- 
less authorized by a license issued by the 
Commission, no person mag transfer or 
deliver, receive possession of or title to, 
or export from the Cnited States, any 
source material after removal from its 
place of deposit in nature. This in- 
cludes the disposition of raw source ma- 
terial (including residues or tailings) 
by dumping into streams or sewers, or 
disposition in such other manner that  
recovery cannot be made. The restric- 
tion of this section does not apply t o  
any transfer, delivery, or receipt of pos- 
session or title exempted by 0 40.11. 

Q 40.1 1 Exempted transfers. Except 
where export is intended or where ex- 
port occurs, the restriction of $ 40.10 
does not apply to  any transfer, delivery, 
or receipt of possession or title, of the 
f ollon-ing : 

3TA4L REPORT 

(a) During any single calendar moIllh 
a quantity of ran- source material 
removal from its place of deposit iIyf::r 
ture which contains less than 10 Poun,j, 
of uranium or thorium or any comhina- 
tion thereof. or 

- 7 -  . .  

( b j  Products listed in Schedule I 
(§ 40.60). 

LICES-SES 

$ 40.20 Applications fo r  license8 
Applications for licenses to trallsfer o; 
deliver, receive possession of or title to 
or export source material shall be filed 
with the United States Atomic Energy 
Commission, P. 0. Box 42, Station p 
ISew Tork 16, New Tork. ApplicatioQ; 
should be filed on Form AEC-2, 
of which are available at the above 
address. Khen it  is impracticable to 
use this form, applications may be made 
by letter or telegram, giving the informa_ 
tion required by Form AEC-2. 

5 40.21 Issuance of licenses. Upon a 
determination that an application meets 
the requirements of the Atomic Energv 
Act of 1946 and of the regulations of the 
Commission, the Commission will issue 
a license in such form and upon such 
conditions as it deems appropriate and 
in accordance with law. 

$ 40.22 Standards for  issuance 
licenses. In  making the determination 
mentioned in Q 40.21. the Commission 
will be guided by the following standarb: 

(a) Assurance of the common defense 
and security; 

(b) Assurance of adequate Source 
materials for production, research and 
development; 

(c) Prevention of the use of Source 
materials in a manner inconsistent with 
the national welfare; 

(d) Preservation of health and safety. 
So far as consistent with these stand- 

ards, licenses will be granted upon con- 
ditions that  will not interfere with the 
conduct of normal business activities. 
No license will be issued to  any person 
if to  do so would, in the opinion of the 
Commission, be inimical to the common 
defense and security. 

5 40.23 Types  of licenses. Licenses 
are of two basic types, general and spe- 
cific. General licenses are issued to an 
identified class of persons who are not 
designated by name, such as common or 
contract carriers, retail druggists or 
physicians, and others. to permit trans- 
fers of source material under specified 
conditions without the filing of an a p  
plication with the Commission. General 
licenses now in effect are set out i n  
Schedule 111 ($  40.62). Specific licenses 
are issued to named persons in response 

I 
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for issuance sf 
he determinatiorl 
the CommissioIl 

lowing standards: 
common defense 

zdequate source 
3n, research and 

le use of source 
inconsistent with 

health and safety, 
vith these stand- 
anted upon con- 
iterfere with the 
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*d to any person 
e opinion of the 
1 to the common 
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general and spe- 
are issued to a n  
)ns who are not 
:h as common or 
il druggists or 
to permit trans- 
under specified 
filing of an av- 
k i o n .  General 
are set out, iri  
Specific licenses 
,011s in response 

,ications filed with the Colnmis- 0 40.29 ControE or possession of S O ' I I T C ~  

spPspecific licenses may authorize a material by persons who do not hold 
.i;yiinuing acti\-ity or, as in the case of speci$c or general Eacenses. (a) Any per- 
CI' Inof be limited to an individual son who has, or who hereafter obtains, 
,,pOrtS, -sction. so far as consistent with possession of or title to (1) a quantity 
rrtlfl?' ses of the Atomic Energy Act of ran- source material after removal 
: i . r  P'lrPolicerlses will be. tailored to fit from its place of deposit in nature which 
d I ~ d ~ &  business requirements of the contains 10 pounds or more of uranium, 
*ye DO thorium, or any combination thereof, 

r -e \\+jl require the licensee to compls terial which contains l pound or more 

of with t'he Commission and thereof (except refined source mat-erial 
~lpon the use of source mate- incorporatediin products listed in Schedule fjIillL. 

<tr,ct ion. 
ft- ,1uul failure of a licensee to file I (5  40.60)) shall, not later than 30 drays 
rid* c;uch report s-hich truthfully sets after the effective datGof the regulations 

iI,fortllatioIl required, or willful in this part or aft<er the date of obtain- 
i d  to cq~iply with any other condi- ing such possession or title, whichever is 
tion of the license, shall constitute a vio- later, file with the Commission a reason- 
,ntion of the regulations in this part. 

i.nfion of licenses. Any license ti1a.v be (ii) Its quantity, 
il,dified, withdranq, suspended, revoke, (iii) Its uranium and thorium content, 
Ot 

at  any time in the discretion (iv) Its location, and 
Conmission upon a determination (v) Its ownership. 

bT the Commission that the public health (b) The requirement in paragraph (a) stemt or safety requires such action or of this section does not apply to any per- 
thrrt the licensee has v7111fully failed to son Rho holds a specific or general license 
mmply Kith any condition of the license. from the Commission. 
In the absence of such a determination, 

rerocation, or annulment of any license 
erijj be made except upon application § 40.30 Reports. Reports, in addition 

by the licensee or unless, prior to those called for in licenses, map be 
thereto, facts or conduct warranting required by the Commission from time 

action have been called to the at- to time, subject to approval by the 
tention of the licensee in writing and the Bureau of the Budget in certain cases, 
licensee has been accorded opportunity with respect to the ownership, posses- 
to demonstrate or achieve compliance sion, extraction, refining, shipment, or 
K i t h  all lawful requirements. h-othing in other handling of source material after 
11tk part shall limit the authority of the removal from its place of deposit in 
commissiou to issue or amend its regu- nature, as the Commission may deem 
btions in accordance with law. 

rase in which a licensee has filed an ap- hereof have been approved by the Bu- 
plication in proper form for a renewal reau of the Budget pursuant to the 
or a new license not less than 30 dags Federal Reports Act of 1942. 
prior to expiration of his existing license, 

11 has reference to any activity of a con- 
riiiuing nature, shall not expire until the § 40.40 Penalties for violations. A 
qplication for a renewal or a nem- license violation of the regulations in this part 
ha. been finally determined by the Corn- shall be deemed to be a violation of the 
mi-aion. Atomic Energy Act of 1946 and shall 

S 40.27 Transfer of licenses. Licenses subject the violator to the penalties 
Ehdl be non-transferarde. therein prescribed. In  addition, the 

8 40.28 Licenses to transfer u ran ium Ommission may take such action v-ith 
fm certain uses, rnless justified by ex- respect to source material involved in 
Wptional circumstances licenses -rill not any violation as it deems appropriate 
IF issued for transfers of Source mat+ and in accordance with law. 

.;,@15.ee. 40,24 Conditions of licenses. Each or (2) a quantity of refined source ma- 

!iC@S aith certain conditions, including the of uranium, thorium, or any combination . ' 

* 

ably detailed statement of: 
40.25 Revocation, suspension, modi- (i) The nature of the materid, 

modification, withdram-al, suspension, REPORTS 

necessary. 
8 40.26 O f  licenses. In any NoTE.-The reporting requirements 

$rich existing license, to the extent that  VIOLATIONS 

rial Ti-hich contains bp weight uranium 

(0.05%) for use in the manufacture of 
or for incoqoratiotl in any of the prod- 
W s  listed in Schedule I1 ($ 40.61). 

INTERPRETATIONS, PETITIONS, AND 

p 40.50 Val id  interpretations. Except 
as specifically authorized by the Com- 

111 excess of one-twentieth of one percent COMhlUNICATI0,hr'S 
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mission, no interpretation or explana- fers in $ 40.10 does not apply in 
tion of the meaning of the regulations cases. 
in this part issued by any officer or em- 
plovee of the Commission other than of possession of (but not  
one’ issued by the General Counsel in soiirce material bJ- common or COI, , rd , , i  
writing will be recognized to be valid carriers for transportatiorl 
and binding upon the Commission. 

8 40.51 Petitions. Petitions for relief (e) Transfers, deliveries arid ‘ 
from any restriction imposed under the of possession of and title to  a 
regulations in this part may be made by Of refined source material which 
filing a letter, in duplicate, with the tains less t#han one pound of urarl:i;;;- 
rni ted States Atomic Energy COmEtiS- thorium, or any combirlation thert,(,f. 
sion, Post Office Box 42, Station F, from or to  anF one person dur‘ ’ni: ar,J xeqr york 16, Kew Yo&, stating the single calendar month, to the 
reasons why the petition should be that the transaction consists of eilk,,,r: 
granted. (1) Transfer to or receipt of posses, 

All com- sion or title by a licensed dispcllsinv 
munications concerning the regulations pharmacist solely fo? the conlpound,I,l: 
of this part or any license issued under of medicinals for dellvery to  consumepg 
them should be addressed to the United 01 

States Atomic Energy Commission, (2) Transfer to or receipt of possp,- 
P. 0. Box 42, Station F, Ken: York 16, sion or title by a physician or COnSUIllpr 
New E’ork. for medicinal purposes only, and for 

(b) Transfers, deliveries and r‘c‘(., 

only in the regular course of buSlne, ?q~,.# , 

rewlt,, . 
qua111 I t  ,, 

p 40.52 ~ o m ~ ~ ~ ~ i c a t i o n s .  

I 

resale. or 
SCHEDPLES (3) ’Transfer t o  or receipt of posses- 

sion or title by an educational instit,,. 
tion or hospital for educational or medi- 
cal purposes only, and not for resale. 

0 40e6O Schedule I’  Exempted 
ucts (see $ 40.10 and 0 40.29). 

[a) Incandescent mantles. 

Powers bc t  will lapse at mid&<, 
March 31, 1947. 

Dated at Washington. D. C.. this 

(b) Ceramic products. 0 40.70 E’ective d d e .  The regula- 
(c) Refractories. tions in this part shall become effertive 
(d) Glass products. a t  midnight, March 31, 1947. ~ i ~ i ~  
(e) Photographic film, negatives and effective date, which is less than thirty 

prints. days subsequent to publication, is found 
(f) Rare earth metals and compounds, necessary and appropriate by the corn- 

mixtures and products containing not, mission in viev of the fact that 
more than 0.25% by weight thorium, trois on transfers of source material 
uranium, or any combination Of these. exercised by the Civilian Production Ad- 

(g) Vacuum tubes. ministration under the Second 1~~~ 
5 40.61 Schedule 11: Prohibited uses 

of uranium (see 8 40.28). 
(a) Ceramic products. 
(b) Glass products. 
(c) Photographic film, negatives and 

prints. 
5 40.62 Schedule III: General licenses 

(see $ 40.23). Transfers, deliveries and 
receipts of possession of or title to source 
material, except where export is intended 
or where export occurs, which are within 
any one or more of the following cate- 
gories, are hereby generally licensed: 

(a) Transfers, deliveries and receipts 
3 possession of (but not of title to) 
source material by contractors and 
agents of the Commission in the au- 
thorized course of their business for 
the Commission : 

- I ---._ 
17th day of March 1947. ’ 

PART 50 
CONTROL OF FACILITIES FOP, 

T H E  PRODUCTION OF FISSIOS- 
ABLE MATERIAL 

GENERAL PROVISIONS 
See. 
50.1 Basis and purpose. 
50.2 Definitions. 

50.10 License required. 
50.11 Activities incident to export. 
50.12 Domestic activities. 
50.13 Other activities. 

GENERAL RESTRICTIONS 

xmE.--The term “person” as defined APPLICATIONS FOR APiD ISSUAKCE OF 
in section 18 (e) of the Atomic Energy LICENSES 
,4ct of 1946 and in $ 40.2 does not in- 
clude the Commission or officers or 50.20 Applications for licenses. 
employees of the Commission in the 50.21’ Issuance of licenses. 
esercise of duly authorized functions. 50.22 Standards for issuance of li- 
Consequently, the restriction on trans- censes. 
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h-’D CONDITIONS OF LICEXSES 
p F C S  * TQeP of licenses. 

p 30 Cb17&tionS of licenses. 
g.31 pel,ocation, suspension, modi- 
;11.32 fication of licenses. 

Trarisfer of licenses. 
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vate institution, group, the United 
States or any agencj- thereof, any gov- 
ernment other than the Cnited States, 
an>- political subdivision of an:- such 
government, and any legal successor, 
representative, agent, or agency of t2he 
foregoing, or other entity, but shall not 
include the Cfommission, or officers or 
employees of the Commission in the 
exercise of duly authorized functions. 

(c) The term “Commission” means 
;t’.3’ \7~OLATIONS 

penalties for violations. 
the Atomic Energy Commission created 
bj- the Atomic Energy Act of 1946, or its 

:JI.;70 du1.v authorized representative. 
TATIOSS, PETITIONS, C O m f r -  (d) The term “United States”, when 

;,“rERPRE NICATIONS used in a geographical sense, includes all 
Territories and possessions of the United 
States and the Canal Zone. 

(e) The term “fissionable material” $+: petitions. @g2 Communications. means plutonium, uranium enriched in 
SCHEDULES the isotope 235, anv other material 

which the Commission determines to be 
$.To Schedule B: Class 11 facilities. capable Of releasing substantial quan- 
9.71 tities of energy through nuclear chain 

EFFECTIVE DATE reaction of the material, or any material 
artificially enriched by any of the fore- 

$5 40.1 to 40.80, inclu- going, but does not include source 
issued pursuant to the Atomic materials, as defined in the Atomic 

Valid interpretations. 

A: class I facilities. 

Effective date. 

Act of 1946 (Pub. Law 585, Energy -4ct of 1946. Energ? ,Nh Cong.; 60 Stat. 755-ff). 
GENERAL RESTRICTION 

GENERAL PROVISIONS 

50.1 Basis and purpose. The regu- 5 10 License rewired.  Unless au- 
j8tjons in this part, for the control of thorized by a license issued by the Com- 
ftlcilitjes for the production of fissionable mission, no person shall manufactawe, 
mBterjal, are promulgated by the United produce, transfer, or acquire facilities 
.;tetes Atomic Energy Commission pur- for the  production of fissionable ma- 
iuent to the Atomic Energy Act of 1946 terial. Licenses issued by the Com- 
i c ~  Stat. 755, 42 U. S. C. 1801 et seq.) to  mission are of two bmic types, general 
effectuate the policies and purposes of and specific (see $50.33), depending , 
the Act. on the nature of the activity to be 

tk part, the term “facilities for the pro- Activities incident to export. 
duction of fissionable material,” means A specific license must be obtained to au- 
(1) any equipment or device capable of thorize export from the United States of 
such production and (2) any important facilities for the production of fission- 
mmponent part especially designed for able material, or t o  authorize the manu- 
Euch equipment or devices as deter- facture, production, transfer, or acqui- 
mined by the Commission. All such sition of such facilities for export. 
facilities are, for the purposes of the Q 50.12 Domestic activities. (a) A 
redations in this part, classified as specific license must be obtained (except 
falloffs : as indicated in paragraph (c) below) to  

(1) Class I: Any facility (other than authorize manufacture ,  roduction, 
B Class 11 facility) capable of producing transfer, or acquisition of 8 lass I facili- 
any fissionable material, including items ties. 
k e d  in Schedule A (Q 50.70) ; (b) A general license is hereby issued 

(2) Class 11: Any item listed in Sched- for manufacture, production, transfer, 
d e  B ( 5  50.71). The Commission has and acquisition of Class I1 facilities 
determined that such items areimportant which takes place within the  United 
component parts especially designedfor States and is not for export. This gen- 
equipment or devices capable of the pro- eral license shall be deemed t o  include 
duction of fissionable material. manufacture, product ion, transfer , and 

(b) The term “person” means any in- acquisition of Class I1 facilities for in- 
diF7i:idual, corporation, partnership, firm, corporation into other Class I1 facilities 
Wociation, trust, estate, public or pri- prior to  export of the  latter. Each per- 

$50.2 Definitions. (a) As used in authorized. 
5 50.11 
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son acting under authority of this gen- 
eral license remains subject to the re- 
porting requirements of $ $ 50.40 and 
50.51 below. 

(c) S o  license is required for activi- 
ties expressly excepted from the licens- 
ing requirements of the ,4tomic Energy 
,4ct of 1946: that is, for maniifacture, 
production, transfer, or acqikition of 
Class I or Class I1 facilitie- incident to 
or for the conduct of research or develop- 
ment activities in the Gnited States of 
the types specified in section 3 of the 

Aci’j~. 13 Other actizyifies. A specific TTPES A x D  COh’DITIONs OF L I c E I ~ . ~ ~ ~  

license must be obtained t o  authorize Types  of licenses. A general 
manufacture, production, transfer, Or license has been issued in the cases SDecj, 
acquisition of facilities for the Produc- fied in 0 50.12 (b) above and in such 
tion of fissionable material in cases other the filing of an application with ,k,f, 
than those specified in $ 5  50.11 and Commission is not necessary. specific 
50.12 above. licenses are issued t? named persons i r l  

response to applicatlons filed with the  
Commission. So far as consistent with 
the Atomic Energy Act of 1956, licenses 
%-ill be designed to fit the normal 

$ 50.20 Applications fo r  licenses. Li- business requirements O f .  the licensee 
cense applications for the activities cov- Q 50.31. Conditaons of hcenses, E& 
ered bl- Q 50.11 above shall be filed in license Kill require the licensee to comply 
duplicite with the United States Atomic n i th  certain conditlons, including t& 
Energv Commission, on Form AEC-17, filing of reports n-ith the Commission. 
copies-of which map be obtained from M’illful failure of a llcensee to  file anr 
t.he Commission. License applications such report which t+hfully sets for& 
for 811 other activities shall be filed by all information required, or willful fail- 
letter. In accordance with inst,ructions ure to comply n i th  any other Condition 
given in Form BEC-17, applicants using of the license, shall constitute a viola. 
that  form shall also file with the Com- tion of the regulations in this part. 
mission five copies of Shipper’s Export Q 50.32 Revocation, suspension, modi- 
Declaration (Department of Commerce $ca!ion of licenses. Any license may be 
Form 7525-IT). modified, withdrawn, suspended, rev&- 

Upon a ed, or annulled at any time in the discre- 
determination that an application meets tion of the Commission upon a determi- 
the requirements of the Atomic Energy nation by the Commission that the public 
Act of 1946 and of the regulations of the health, interest, or safety requires such 
Commission, the Commission -511 issue action, or that the licensee has millfully 
a license by approving, upon such condi- failed to comply with any condition of 
tioris as i t  deems appropriate and in ac- the license. In the absence of such a 
cordance with law, the application filed, determination, no modification, with- 
forwarding a copy of the license to  the drawal, suspension, revocation or annul- 
applicant. Confirmation of such a p  ment of any license will be made except 
proval in appropriate cases will be upon application therefor by the licensee 
stamped on all copies of the Shipper’s or unless, prior thereto, facts or conduct 
Export Declaration which, with the ex- warranting such action have been called 
ception of one copy retained for the to the attention of the licensee in writing 
Commission’s files, will be returned to and the licensee has been accorded OP 
the applicant for use in complying with portunity to demonstrate or achieyecom- 
Customs procedures at  the time of es- pliance Kith all lawful requirements. 
port. h’othing in this part shall limit t’he 811- 

Standards for  issuance of li- thority of the Commission to issue or 
censes. In making the determination amend its regulations in accordance nith 
mentioned in the preceding section, the Ian-. 
Commission will be guided by the fol- 5 50.33 Transfer of licenses. Licenses 
lowing standards: shall be non-transferable. 

0 50.30 

APPLICATIONS FOR ASD ISST-ANCE OF 
LICESSES 

0 50.21 Issuance of Zicenses. 

$ 50.22 
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this part issued by any officer or em- 
ployee of the Commission other than 
one issued by the General Counsel in 
lniting \\-ill be recognized t o  be valid 
and binding upon the Commission. 

Petitions for relief 
from a n -  restrictions imposed under the 
regdations in this part may be made by 
filing a letter, in duplicate, with the 
Commission, stating the reasons why 
the petitions should be granted. 

$ 50.62. Commuuications. All com- 
munications concerning the regulations 
of this part or any license issued under 
them should be addressed to the United 
States Atomic Energy Commission, 
Fashington 25, D. C., Attention: 
Director of Engineering. 

5 50.61 Petitions. 

SCHEDULES 

$ 50.70 Schedule A: Class I facilities 
(see $ $  50.2, 50.20, and 50.40). As de- 
fined in Q 50.2 above, a Class I facility 
is any facility (other than a Class I1 
facility) capable of producing any fis- 
sionable material, such as (a) nuclear 
reactors or piles, (b) facilities capable of 
the separation of isotopes of uranium, 
and (c) electronuclear machines (e. g., 
cj7clotrons, synchrocyclotrons and linear 
ion accelerators) capable of imparting 
energies in excess of 1 hlev each to  
positively charged nuclear particles or 
ions. 

SOTE.-under section 4 (c) (I) of the 
Atomic Energy Act of 1946 the Com- 
mission, as agent of and on behalf of the 
United States is made the exclusive 
owner of all facilities for the production 
of fissionable material other than facil- 
ities which (a) are useful in the conduct 
of research and development. activities 
in the fields specified in section 3 of the 
Act, and (b) do not, in the opinion of 
the Commission. have a potential pro- 
duction rate adequate to enable the 
operator of such facilities to  produce 
within 8 reasonable period of time a 
sufficient quantity of fissionable mate- 
rial to produce an atomic bomb or any 
other atomic weapon. The listing of a 
facility for the purposes of the regula- 
tions in this part shall not be deemed to  
be an expression of the opinion of the 
Coniniission as to ownership of any such 
facility for the purposes of section 4 (c) 
(1) of the Act. 

8 50.71 Schedule B: Class I I  jaciZities 
(see $0 50.2 and 50.20). A Class I1 
facility is any item listed in this Schedule 
B. The Commission has determined 
that the following items are important 
component parts especially designed for 
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equipment or devices capable of the pro- 
duction of fissionable material: 

(a) Radiation detection instruments, 
and their major components, designed, 
or capable of being adapted, for detec- 
tion or measurement of nuclear radia- 
tions, such as alpha and beta particles, 
gamma radiation, neutrons and protons, 
including the following: 

(i) Geiger Mueller. proportional, or 
parallel plate counter scalers. 

(ii) Geiger hlueller or proportional 
counter rate meters. 

(iii) Scalers (adaptable to radiation 
detection). 

(iv) Geiger hlueller, proportional 
audio, or mechanical detectors. 

(v) Integrating ionization chamber 
meters and ionization chamber rate 
meters. 

(vi) Geiger hlueller, proportional, or 
parallel plate counter detector coni- 
ponents. ~ 

(vii) hlicromicroammeters capable of 
measuring currents of less than 1 micro- 

.microam ere. 
(viii) 8 ounter pulse rate meters. 
(ix) High gain high impedance linear 

pulse amplifiers. 
(x) Geiger Mueller quenching units. 
(xi) Geiger Mueller or proportional 

coincidence units. 
(xii) Electroscopes and electrometers, 

pocket and survey types, including 
dosimeters. 

(xiii) Chambers, ‘pocket type, with 
electrometer charger-reader. 

(xiv) Electrometer - type electronic 
tubes with i n m t  arid currents of less 
than 1 .O mi&om&oamperes, such as 
FP-54. RH-507. Ck-570AX, VX-32, 
and VX-41, and’ equivalent. 

(xv) Resistors, values above 1,000 
megohms. 

(b) Mass spectrometers and mass 
spectographs, of all mass ranges, and 
their major components, including the 
following : 

(i) Leak detectors, mass spectrometer, 
light gas type. 

(ii) Mass spectrometers or mass spec- 
trographs. 

(iii) Ion sources, mass spectrometer or 
spectrograph type. 

(iv) Acceleration and focussing tubes, 
mass spectrometer and spectrograph 
types. 

XUAL REPORT 

(v) Ionization chambers, mass , 
trometer detector types. iJv-- 

(vi) Micromicroammeters 

i-1,. microampere. 
(vii) Electrometer tubes (as list(,(: . 

(a) (xiv) above). 

1 ‘Kxt 
(viii) Resistors, values ab 

megohms. 
(c) Vacuum diffusion pumps 12 ill{:,ic% 

diameter and larger (diameter meazllrrTj 
inside the barrel at the inlet jet). 

(d) Electronuclear machines, ahrl 
tsheir basic component parts, capat,ic. 
with or without modification, of 
taining potential differences in excess ol 
100,000 volts against the dischargit,K 
action of positive ion currents in ex-,?% 
of amperes, such as belt type elec- 
trostatic generators (Van de G~~ 
machines). 

0 50.80 E$ective date. The regula- 
tions in this part shall become effective 
at midnight, November 20, 1947, this 
effective date, which is less than 30 bps 
subsequent to publication, is found n- 
essary and appropriate by the Comac 
sion for assuring the common defeLv 
and security. 

Dated at Washington, D. C., this 18th 
day of November 1947. 

PART 70 

measuring current Of less than 1.0 “PatJlf T ~ l i r .  Flf 

I t ,  

DEFIKITIOK OF FISSIONABLE 
MATERIAL 
URANIUM 233 

8 70.1 Uranium 233. The C o m ~ g  
sion has determined (13 F. R. 1955) pur- 
suant to  section 5 (a) (1) of the Atomic 
Energy Act of 1946 that the isotow 
Uranium 233 is a material capable of 
releasing substantial quantities of enerp 
through nuclear chain reaction of the 
material. Accordingly, the isotope Urs- 
nium 233, and any material artificially 
enriched thereby, constitutes a “fission- 
able material” within the meaning of 
the Atomic Energy Act of 1946. 

Egective date. In  the interest of the 
common defense and security, the deter- 
mination set forth in Q 60.1 shall become 
effective immediately upon publication 
in the FEDERAL REGISTER. 
(60 Stat. 755) 

Dated at Kashington, D. C., this 20th 
day of April 1948. 
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$;EXJ4L RULES OF PROCE- 

0s APPLICATIOKS FOR 

$$LE ROYALTY FEE, JCST C O X  
+ ~ ~ , c ~ , ~ ~ T I O K ,  OR GRAKT OF 
in-. 4RD FOR PATEXTS, IXVEX- 
TI0 pj, OR DISCOVERIES 

W. Scope of the regulations. 
@* Definitions. 
$0.2 Xotices. 
so.3 Security. 
SO-! $3.3 Amendment. 
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GEKERAL PROVISIONS 

APPLICATIOSS 

s n . ~ o  Applicants. 
@,JI  Form and content. 
N.12 Filing of applications. 

EXAMIINATIOK AND RESPONSE 

80.20 Examination. 
~ ~ 2 1  Recommendation for acquisition 

bv purchase. 
90.22 Response. 

PREHEARISG COSFERENCE 

go.30 Designation. 
&.31 Conference procedure. 
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of procedure to be followed by any per-. 
son making application to the Atomic 
Energy Commission for the determina- 
tion of a reasonable royalty fee, ju s t  
compensation, or the grant of an award, 
and for the consideration of such appli- 
cations pursuant to subsection (e) of 
section 11 of the Atomic Energy Act of 
1946 (60 Stat. 755, 768; 42 U. S. C. 
1811). 

4 50.2 Definitions. (a) -411 terms used 
in the regulations in this part which are 
defined in the Atomic Energy Act shall 
have the defined meaning. 

(b) “Board” shall mean the Patent 
Compensation Board designated by the 
Commission pursuant to subsection (e) 
(1) of section 11 of the act. 

(c) “Application” shall mean the ap- 
plication provided for in $5 80.10 to 
80.12, inclusive. 

(d) “Response” shall mean t.he docu- 
ment, to be filed by the Office of the 
General Counsel of the Commission, 
provided for in 0 80.22. 

(e) “Party” shall mean the applicant 
(personally or through his counsel) and 
the Office of the General Counsel of the 
Commission, as the text may indicate. 
Each applicant shall be entitled to  be 
represented by counsel. 

5 80.3 Notices. All notices required 
by this part and the service of all docu- 
ments will be by registered mail and 
will be effective as of the time received. 

0 80.4 Security. In any proceeding 
under the regulations in this part, the 
Commission may issue any general or 

80.40 Kotice. specific order, directive, or further regu- 
$0.41 Order of procedure. lation which i t  determines to be appro- 
$0.42 Submission and receipt of evi- priate pursuant< to section 10 of the act 

dence. to assure the common defense and 
80.43 Transcript of the testimony. security. 
~0.44 Oral arguments; proposed find- 0 80.5 Amendment. Nothing in this 

part shall limit the aut8hority of the Com- 
80.45 Copies of the record of the hear- mission to issue or amend its regulations 

80.50 Formulation. 

ings; written arguments. 

ing. in accordance with law. 

APPLICATION 
pROPOSED FINDINGS AND DETERMINATION 

80.51 Exceptions. $ 80.10 Applicants. (a) Any person 
claiming just compensation for any 
patent revoked in whole or in part by 
paragraph (1) and (2) of subsection (a) 
or by subsection (b) of section 11 of the 

ADJUDICATION 

80.60 Final acbion. 

80.1 Scope of the regulations. The (d) of section l l*of  the act.-may file an 
regulations in this part provide the rules application for just compensation. 

c 

P 

i 
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(c) Any person claiming a reasonable 
royalty fee for the use of a n  invention 
or discovery covered b?- any patent de- 
clared to be affected with a public in- 
terest pursuant to paragraph (1) of sub- 
section (c) of section 11 of the act, or 
any person n-ho has been licensed pur- 
suant to  section 11 (c) (2) of the act to 
utilize the invention or discovery cov- 
ered by such patent and is unable to  
reach an agreement with the owner 
thereof, may file an application for the 
determination of a reasonable royalty 
fee. 

(d) Any person who has made any 
invention or discovery covered by para- 
graph (3) of subsection (a) of section 
11 of the act, n-ho is not entitled to  com- 
pensation therefor under subsection (a) 
of section 11, and who has complied with 
the provisions of paragraph (3) of sub- 
section (a), may file an application for 
an award. 

80.11 Form and content. (a) Each 
application shall be signed by the appli- 
cant and shall state his name and post 
office address. Where the applicant 
elects t o  he represented by counsel, a 
request for entry of counsel’s appearance 
shall he filed with or after the applica- 
tion, on a form obtainable from the 
Clerk of the Board. 

(b) Each application shall contain a 
statement of the applicant’s interest in 
the patent, patent application, invention 
or discovery, identifying any other 
claimants of whom the applicant has 
knowledge. 

(c)  Each application must contain a 
concise statement of all of the essential 
facts upon which i t  is based. N o  par- 
ticular form of statement is required, but 
i t  will facilitate consideration of the 
application if the following specific data 
accompany the application : 

(1) In the case of an issued patent, a 
copy of the patent; 

(2) In  the case of a patent applica- 
tion, a co y of the application and of all 

theret 0; 
(3) In the case of an invention or dis- 

covery as to which a report has been 
filed with the Commission pursuant to 
paragraph (3) of subsection (a) of sec- 
tion 11 of the act, a copy of such report. 

(4) The date relied upon as the date 
of invention. 

(5) In all cases, a statement of the 
extent t o  which, if any, the invention 
or discovery was developed through fed- 
erally financed research: the degree of 
its utility, novelty, and importance. 

(6j In the case of an application for 
just compensation or au award, a state- 

Patent R ffice actions and responses 
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ment of the actual use of suc], 
or discover-, to the extent know,) t r  tJT 

applicant. ’ ti,, 
(7) In  all cases, the cost of d 

the invention or disco\-erl+ eveh~~r 
the patent or patent appl~catlon. O’: ac(luirl,:L 
{8) The reasonable royalty .fee 

posed, or the amount sought 
pensation or award: the bas18 used 
ca1cuIating i t ;  and Whether luntl, 11. 
or periodic payments are sought “rr. 

(d) Each connected series . 
ments shall be set forth in Separatci Of start.. 
numbered paragraphs in the applicatiii. 
Any exhibits or documents whl& 
pany the application may b 

(e) All applications shall be verifip,i 
by the applicant O r  by the person hayin; 
the best knowledge of such facts 

and belief the source of such lnfornla- 
tion and grounds of belief shall be given. 

Filing of applications. (a, 
Five copies of each application shall 
filed Rith the Clerk of the Board. 
the applicant’s election, only one copV of 
the accompanying exhibits need be fiid 

(b) The Clerk of the Board ~i 
acknowledge the receipt of the appIi& 
tion in writing and advise the appiicat 
of the docket number assigned to  tke 
application. 

(e) All communications concerning the 
application and all documents there&r 
filed in the proceeding shall bear th 
docket number of the application. 

lust E; 

rated by reference. e ”Roq)& 

the case of facts stated on infqrmatib, * 11, 

§ 80.12 

EXAMINATION AND RESPONSE 

Q 80.20 Exurnination. Upon receipt of 
the application, a preliminary examiw 
tion will be made by the C o r n r n i ~ i ~  
staff. 

Q 80.21 Recommendation for acqui~- 
f ion by purchase. At any time folloRinq 
the filing of an application and prior to 
final det<ermination, the applicant ma? 
be requested in wrritaing to meet with one 
or more members of the Commission 
staff to  discuss the possibility of acqukii 
tion by purchase of the invention or dk 
covery or patent or patent application, 
as the case may be, pursuant to sub 
section (d) of section 11 of the act. The 
time prescribed in Q 80.22 for the filing 
of the response shall be extended by a 
time equivalent, to  any period in which 
negotiations are being conducted (begin- 
ning with t,he initial communication t o  
the applicant and ending either njth 
acceptance or rejection of a proposal or 
with a written communication by the 
applicant stating that negotiations Bfe 
t o  be terminated). 

t 
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1s concerning tIlp 
ments thereafter 

shall bear t,lle 
nplication. 

RESPONSE 

upon receipt of 
h a r y  exarnirla- 
he Comrnissiou 

tion for acquisi- 
v time followixlg 
*on and prior to 
applicant may 
0 meet with one 
he Commission 
)ility of acquisi- 
xivention or dis- 
.-nt application, 
irsuant to  sub- 
of the act. The 
!2 for the filing 
extended by a 

period in which 
ndncted (begin- 
nmunication t o  
nq either n-it ti 
)f a proposal or 
ication by the 
egotiations are 

~ go,22 Response. Within a reason- roborative or cumulat.ire evidence, may 
ttlp time and in 110 event more than four restrict the repetitious exarrlination or 

t,hs after receipt of the applica- cross-examination of witnesses, and 

(c)  The Board shall admit o n l ~  rele- 

(d) Opinion evidence shall be ad- 
a concise statement of the mitred when the Board is satisfied that 

(e) Evidence ma)- be received in affi- 
davit form in the discretion of the Board. 
All affidavits shall be submitted not later 
than the opening of the hearing unless 
the Board for cause shown shall receive 

In any pro- them at. a later time. Each party shall 
in vhich the Board in its dis- be permitted to examine all affidavits re- 

Neding determirles that a prehearing ceived in evidence, and to  file counter ,+ptio11 ,,nference would be desirable, the affidavits within such period as the 
In determining the Yto preside at a prehearing confer- weight to  be attached to  testimony con- 

@Ire wf3 to nT.hich the parties shall, upon tained in affidavits, the Board shall con- 
le&E,nable notice, be invited to appear. sider the lack of opportunity for cross- 

ogo.31 Conference procedure. (a) examination. 
me pFhearing conference shall be con- (f) Opportunity shall be afforded for 
ducted In an informal manner and shall the cross-examination of witnesses. Ob- 
be devoted to a consideration of jections to the admission or rejection of 

(1) The simplification of the issues; any evidence or t o  any limitation of the 
(21 The necessity or desirability of scope of examination or crossexamha- 

Bmendment or amplification of the ap- tion shall state briefly the grounds of 
or the response; such objection and the transcript shall 

(3) The possibility of obtaining agree- not include argument on such objection 
rnent to  facts and documents which except as ordered by the Board. Xo ob- 
v.ill avoid unnecessary proof; jection mal- subsequently be relied upon 
(4) Such other matters as may facili- unless timely made, and the rulin 

a t e  the consideration by the Board. each objection shall be made part o the 
(b) The Board member presiding at transcript, together with any offer of 

sisunce of the parties, a memorandum (g) In the conduct of the hearing the 
of matters upon which agreement has Board shall ensure compliance with the 
k n  reached, and such memorandum security regulations and requirements of 
shall, when signed by the parties, be- the Commission and take whatever steps 
mme a part of the record. it may deem appropriate to assure the 

common defense and security pursuant 
to  the provisions of the act. 

Transcript of the testimony. 
The Board shall in Testimony given at a hearing shall be 

t m h  case afford an opportunity for a reported verbatim. All written state- 
hearing for the receipt of relevant evi- ments, charts, tabulations, and similar 
dence. A t  least thirty (30) days notice data offered in evidence at the hearing 
shall be given of the time and place of shall be marked for identification and, 
such hearing. upon a showing satisfactory to the 

9 80.41 Order of procedure. Or&- Board of their authenticity, relevance, 
nrrrily evidence in support of the ap- and materiality, shall be received and 
plication shall be received first and marked as exhibits in evidence. Such 
thereafter evidence in reply. There- exhibits (including affidavits) shall, if 
after rebuttal and any necessary addi- practicable, be submitted in quintupli- 
tkm81 evidence shall be received. cate. Where the required number of 
! 80.42 Submission and receipt of copies are not made available, the Board 

m'dena. (a) Each witness shall, be- may in its discretion order the exhibit 
fore proceeding to  testify, be sworn ,or read in evidence or require additional 
malie affirmation. copies to be submitted within a specified 

rent undue prolongation of the hearing, 80.44 Oral arguments; proposed 
the Board -3- limit the amount of cor- findings; written argurr2ents. (a) In its 

4) IllO* \Inless such time shall have been shall otherwise control the conduct of 
ii@' ded by special order of the Board the proceeding. 
e@ or pursuant. t o  § 80.21, the 

1 3 % ~ ~  Clerk of the Board a response 
& the 
f i ~ I 1 t t t ' ~ ~ ~ .  constituting a defense or any the witness is properly qualified. 
f@ orelevaIlt matter which it believes 
o t w  be considered by the Board. &dd 

tau- of the General Counsel shall file vant and material evidence. 

p B ~ ~ ~ ~ R I N G  COKFERENCE 

30 Designation, 

d may designate one of its mem- Board shall fix. 

f On 

conference shall prepare, with the proof which may be made. 

HEARING 8 80.43 
80.40 Notice. 

Ih) When necessary in order to  pre- time. 
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discretion the Board may authorize oral 
argument at the close of the hearing. 

(b) The Board shall announce at the 
hearing a reasonable period n-ithin n-hich 
either party may submit to the Board 
proposed findings and a proposed recom- 
mendation. Such proposals shall be in 
writing in quintuplicate, and copies shall 
be served on the opposing party. 

(c) A t  the time fixed for the submis- 
sion of proposed findings, either party 
may file written arguments in support 
based upon the evidence received at the 
hearing, citing the page or pages of the 
transcript of the testimony where such 
evidence may be found. 

Copies of the record of the 
hearing. The Board shall make provi- 
sion for a stenographic record of thc 
testimony and for furnishing i t  to the 
applicant upon payment of the cost. 
Suggested corrections to the transcript 
of the testimony shall be considered only 
if filed within a period t o  be fixed by the 
Board. Upon receipt of such suggested 
corrections, the Board in its discretion 
shall correct the transcript. 

0 80.45 

PROPOSED FINDINGS AND DETERMI- 
NATION 

5 80.50 Formulation. (a) Tithin a 
reasonable time after the close of the 
heari?g the Board shall prepare and 
serve upon the parties its proposed find- 
ings and proposed determination and a 
statement of the reasons or basis there- 
for. The proposed findings and pro- 
posed determination shall be based upon 
the entire record and supported by re- 
liable, probative and substantial evi- 
dence. On issues of fact, no finding 
shall be roposed except when deemed 

greater weight of the evidence. The 
proposed findings and proposed deter- 
mination, together with the statement 
of the reasons or basis therefor, shall 
become part of the record. 

(b) The Board shall further make a 
ruling upon each proposed finding and 
proposed recommendation presented by 

by the 3 oard to be supported by the 

either party pursuant to  5 80.44 
Such rulings shall be served upon (hJ. 

each 
Of thr? 

party and shall become part 
record. 

$ 80.51 Exceptions. Either paev 
may, within twenty (20) days 
receipt of a COPY of the Proposed fi - 
ings and proposed determination W- 

extended by special order of the B ~ ~ ; ~  
Of the for cause, file with the Clerk 

Board exceptions to any part thereof 
to  the failure of the Board to  include pz 

osed findings requested under 0 80 

briefs in support. Five ( 5 )  copies of th; 
exceptions and the supporting briefs 
shall be filed, and a Copy served 
the other party. The exceptions hut 
not the supporting briefs shall become 
part of the record. 

Board, unless such time shall have of beci ttl, 

!'he exceptions may be accompanied 4. t,r 

ADJUDIC.4TION 

8 80.60 Final action. (a) Upon the 
expiration of the period prescribed i,., 

80.51, the Board shall proceed to a 
final consideration of the application on 
the basis of the entire record, including 
any exceptions, and the briefs in support 
filed by either party. The Board shall 
resolve questions of fact by what it 
deems to  be the greater weight of the 
evidence and shall make its decision on 
the entire record. I ts  findings as to  the 
facts shall be supported by reliable, 
bative and substantial evidence. yg 
Board shall enter an appropriate order, 
together with a statement of its reasom 
or basis, determining a reasonable royal- 
t y  fee, the amount of just compensation, 
or the amount of an award as the case 
may be. 

(b) The Board shall further make a 
ruling upon each exception presented by 
either arty pursuant to 0 80.51. 

(e) ' h e  order of the Board shall con- 
stitute the final action of the Commis- 
sion. 

Dated at Washington, D. C., this 18th 
day of June 1948. 
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1948 

487 
406 
97 

106 
78 
25 
27 
8 
4 

1,238 

98 
24 
16 

. 14 

1 

153 

- - - - - - - - - 

422 
454 
67 
04 
17 
15 
15 
14 
10 
10 
10 

140 

1,238 

55 
39 
13 
9 

37 

APPENDIX 5 

BUTION THROUGH COMMISSION FACILITIES 
T O p ~ ~  AND ISOTOPE-LABELED C O M P O U N D S  A V A I L A B L E  FOR DISTRI- 

I so 

UTION O F  ISOTOPES FROM ISOTOPES DIVISION-OAK RIDGE,  T E N N .  
PI STRIB 

Number of shipments I 
Domestic 

I /------ mgf4m CLASSIFIED BY BROAD FIELD OF 
UTNZATION 

Jan. 1 to July 1 to  
June 30, Dec. 31, 

1947 I 1947 

319 397 
202 306 
47 91 
65 69 
33 29 
18 33 
7 26 
8 2 

153 

July 1 to 
Dec 31, 

1948 

856 
371 
128 
96 
38 
60 
26 
3 
29 

1,406 

107 
26 
19 

2 
6 
2 

162 

479 
524 
57 
55 
12 
26 
18 
19 
14 
20 
8 

174 

1,406 
c__ 

58 
30 
10 
3 

61 

162 

Total to 
Dee. 31, 
.1948 

1,946 
1,363 

390 
353 
194 
160 
90 
23 
33 

4,542 

309 
107 
70 
23 
11 
4 

524 

1,486 
1, M1 

279 
200 
98 
92 
80 
79 
61 
66 
30 
630 

4,542 

#L1 
149 
47 
26 
98 

177 

524 

r 
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Domestic 

Total number of 
shipments to Dec. 

31, 1948 

Radio- 
active 

8 
3 

403 
1 

103 
22 
4.5 
64 

298 
79 
11 
3 

14 
84 
1 

169 
566 
197 
256 
185 

- - - - - - - - 
42 
49 
1 

645 
27 

390 
2 

41 
263 

4 
123 
171 
15 
19 
43 

1 
144 
93 
5 

4,542 

Stable 

524 

Foreign 

------- 

ISOTOPE-LABELED COMPOUNDS 
Since the submission of the Fourth Semiannual Report to the 

Congress in July 1948, additions to the list of private organizations 
preparing isotope-labeled compounds, and schedule changes in other 
preparation laboratories have caused appreciable changes in the list. 
of labeled compounds available for distribution. Following is a 
revised list of those compounds, now available, or soon to be available, 
through AEC facilities: 

CARBOX 14 COMPOUNDS 6.  Sodium acetate (carboxyl labeled). 
7. Sodium acetate (methyl labeled). 
8. Ethyl acetate (carboxyl labeled). 
9. Ethyl acetate (methyl labeled). 

10. Ethanol (methylene labeled). 
11. Ethanol (methyl labeled). 
12. Ethyl iodide (methylene labeled). 

1. Barium carbide. 
2. Acetylene. 
3. Sodium cyanide. 
4. hlethanol. 
5. Methyl iodide. 

f r 

I 

I 

? 

I 
f 

i 
t 

c 

1: 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

1. 
2. 
3. 
4. 

1. 
2. 

1. 

1. 
2. 
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I 

rt to the 
miza t ion s 
4 in other 
n the list, 
ing is a 
9 vct ila ble? 

-1 labeled). 
aheled 1 - 
abeied) . 
>eled). 
ed). 

abeled). 

1;. &.,- lebeled) e. 
p,ltlTiC acid (carboxyl labeled). 

* conic acid (carboxyl labeled). 

$ klutsmjc acid (carboxyl labeled'). 

@* ' labeled) - 

1. '5: Prop'. qtCarlC acid (carboxyl labeled). 

*I, lli2cellaneous fatty acids (carboxyl 

p- c-1). 
Et hv!ene cyanohydrin (labeled in 

Be,a-bromopropionic acid (carboxyl 
24. 

ysiine (carboxyl labeled). 2; Tor valine (carboxyl labeled). 
*_ jRucine (carboxyl labeled). $: ?;orleucine (carboxyl labeled). 5. Homoaspartic acid (carboxyl la- 

phenylalanine (carboxyl labeled). 

~sbeled) a 

beled). 

s; ForLnalin. 

sULFCR 35 COMPOUNDS 

1. Qstine. 
9. Cpsteine. 

4. Jfethionine. 
5. Radioactive sulfur. 
6. Benzyl mercaptan. - &ta-chlore t'hyl ben zylt hioether. i: Chiormethylbenzylthioether. 
9. Thiourea. 

10. Pentothal. 

Benzyl hornocyst,eine. 

djde (methyl labeled). 3. Ammonia. 
Ftbd io lsbeled in the one 4. PLcetylene. 

13. ?;&,etle (ring 5 .  Methane. 
p O ~ i ~ ! ' ~ ~ ~ d  (ring labeled in the one 

(beta carbox1 in side chain 
is,  ]W? p l  t Ion) . * CARBON 14 COMPOUNDS EX- 

lS,l,zefe (single label per ring) 
w,.ros~nq. 

PECTED T O  BE AVAILABLE 
FOR DISTRIBUTION K I T H I N  
T 
1. 

2. 

3. 
4. 
5 .  
6. 
7. 
8. 
9. 
10. 

11. 
12. 

13. . -  - 
COOCzHa). 

14. Succinic acid (HOOC-CH2-C~*Hz 
-COOH). 

15. Glycine (methylene labeled). 
16. Glycine (carboxyl labeled). 
17. Sodium propionate (labeled in the 

18. Sodium propionate (labeled in the 

19. Sodium valerate (carboxyl labeled). 
20. Sodium camoate (carboxvl labeled). 

two position). 

three position). 

- -  
21. Sodium heptoate (carboxkl labeled). 
22. Alanine (alpha labeled). IODIh'E 131 COMPOUNDS 

'HE S E S T  6 MOKTHS 

Ethyl bromacetate (carboxyl la- 

Ethyl bromacetate (methylene la- 

Bromobenzene. 
Alanine (carboxyl labeled). 
Benzoic acid (carboxyl labeled). 
Benzyl alcohol (methylene labeled). 
Benzyl bromide (methylene labeled). 
Methylamine hydrochloride. 
Formic acid. 
Synthetic vitamin K-Bmethyl-1, 

4-naphthoquinone (labeled in the 

beled). 

beled). 

eight position). 
Stvrene (CaHaC14 H = CH,) . 
Ntkhthalene (labeled in' the one ~~ 

6osition). ' 
Malonic ester (C2HaOOG-C1'Hr 

1. Diiodofluorescein. 
2. Diiodo trypan blue. 
3. Diiodoorthotolidine. 
4. Diiodo Evan's blue. 

23. Alanine (beta labeled).. 
24. C a l c i u m  g l y c o l l a t e  (carboxyl 

25. Calcium glycollate (methylene 
labeled). 

Iaheled'l . --. . - - - I 
26. Propyl aicohol (labeled in the one 

27. Propyl alcohol (labeled in  the two 

28. Propyl bromide (labeled in the one 

29. Propyl bromide (labeled in the two 

1. Porphyrins. 30. p-Aminobenzoic acid (carboxyl 

31. Nicotinic acid (carboxyl labeled). 
32. Sicotinamide (acid amide labeled). 
33. Anthranilic acid (carboxyl labeled). 

GOLD 198 COMPOUNDS position). 
I .  Colloidal gold. 
2. Sodium aurothiosulphate. position). 

position). 

position). 

labeled). 

ZINC 65 Ah'D COBALT 60 
COMPOUNDS 

DEUTERATED COR~POUNDS 
1. Lithium deuteride. 
2. Lithium aluminum deuteride. 34. Urea. 



APPEXDIX 6 
RESEARCH ,4ND DEVELOPMENT REPORTS ISSUED 

Nov. 1, 1947 to Nov. I ,  1948 
>- Physical sciences I Health and biology I 

------2 
I Grrcarf 

I 
Total ' 'kI Classi- 1 fied 

Unclassi- 
fied 

Argonne National Laboratory..- _ _ _  .. 100 
Brookhaven hTational Laboratory. _ _ _  4 i 147 
University of California Radiation 

Laboratory- - - - - _ _  - _ _  - _ _ _  - - - - - _ _ _  - - 
R-25 Laboratory ______________._____- ' 127 
Oak Ridge National Laboratory- - - - - 1 200 
Y-12 Laboratory-__ _ _ _  _ _ _ _ _  ____..___-' 83 
Los Alamos ScientMc Laboratory..-- 43 
Ames Laboratory- _ _ _ _ _ _ _ _ _  _._____.__ 23 

I 8 
Atomic Energy Project, University of 

Rochester _ _ _ _  - - - - - - _ _  _ _  - - - - - - - - _ _  - - 
Hanford Plutonium Works ____. _ _ _ _  ._ 

Massachusetts Institute of Technol- 1 
Battelle Memorial Institute _ _ _ _ _ _ _ _ _ _  ' 
Knolls Atomic Power Laboratory.. . 
Electro Technical Laboratory, Nor- 

Other _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

143 

24 
32 
81 

ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

ris, Tern _ _ _ _ _ _ _  -_.________________ 11 
New Tork Operations Office * ..______ 00 

375 

Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1,491 

8 
37 

12 
14 
43 
14 
3 
4 

1 
2 

0 
0 
1 

0 

Total ! Classi- 
fied 

108 
41 

159 
141 
243 
97 
46 
27 

9 
145 

24 
32 
82 

11 
3 93 

9 3 ,  468 

235 I 1,726 

21 
2 

17 
1 
22 
2 
4 
0 

62 
13 

0 
0 
0 

0 
2 
30 

176 

Tnclassi- 
fied - 

3 
3 

2 
1 
12 
0 
0 
0 

9 
0 

0 
0 
0 

0 
1 
3 

34 

I Includes subcontractors. 

180 

I 
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APPENDIX 7 

F ~ ~ J , o ~ ~ S H I P  BOARDS AND AEC FELLOWSHIPS FOR 1948-1949 

FELLOWSHIP BOARDS 

Postdoctoral Research in Medical Sciences 
Homer W. Smith, director, Physiological Laboratories, New York University 

austln &f. Brues, direcfor, Biology Division, Argonne h'ational Laboratory, 

Sam. L. Clark, associate dean, Vanderbilt University School of Medicine, 

npmer Louis Friedell, professor of radiology, Western Reserve University, 
qlet&md Ohio. 

Joseph 6. Hamilton, associate professor of experimental medicine and radiology, 
m&,&t6 professor of medical physics, Crocker Laboratory, University of Cali- 

@, R~~ R. Kracke, dean and professor of clinical medicine, Medical College of 

PiallegF of Medicine, New York, N. Y. ; chairman. 

m&jao Ill. 

w&bvde, Term. 

fornia, Berkeley, calif. 

@&ma, Birmingham, Ma. 

Posbdoctod Research in Physical Sciences 
m, Roger Adams, professy  and head, Department of Chemistry, University of 

~llinois, Urbana, 111. ; chazrman. 
rtr. D. Anderson, professor of physics, California Institute of Technology, 

pkqdena, Calif. 
E ~ ,  Kenneth T. Bainhridge, professor of physics, Harvard university, Cambridge, 
arm. 

flr. George Glockler, professor of physical chem.istry and head, Department of 
(hmistry and Chemical Engineering, The State University of Iowa, Iowa City, 
low&. 

:i. Killiam W. Rubey, pr indpal  geologist, United States Geological Survey, 
Ffshington, D. C. 

frr. Xarshail H. Sfone, Andrew MacLeish Distinguished Service Professor of 
fiathemstics, and chairman, Department of Mathematics, University of 
Chicago, Chicago, Ill. 

Postdoctoral Reseamh in Biological and Agricultural Sciences 
f)r. R. G. Gustavson, chancellor, University of Nebraska, Lincoln, Nebr. ; 

h. H. K. Hartline, professor of biophysics, Johnson Research Foundation, 

Dr. G. Evelyn Hutchinson, professor of zoology, Yale University, New Haven, 

&&man. 

University of Pennsylvania, Philadelphia, Pa. 

Cbln. 
br~ \frJ. Robbins, professor of botany, Columbia University, director, New York 

h. L. J. Stadler, professor of Jield crops,  University of Missouri, Columbia, Mo. 
Botanical Gardens, Kew York, IC. I-. 

181 



Dr. Douglas Whitaker, rofcssor of biology, dean, School of Biological ~ , 

Dr. Eric G. Ball, professor of biockrmistrv, Harvard 3Iedical School, B ~ ~ ~ ~ , ~ ,  

Dr. Howard B. Lewis, professor of biological chemistry, fi'niversjty 

Dr. Ilavmond E. Zirkle, professor of radiology, Institute of Radiobiology 

Stanford Cniversitv, alif. : chairman. ' CIG*,% 
~ 

Dr. J. H. Bodine, proft-ssor of zoology, The State University of I Offa, I O U &  l Jrk-+ (- 
Iowa. 

Ann -4rhor, hlich. Of ?.Iichipa, 

t: SA 
physics, IIriiversity of Chicago, Chicago, Ill. 

Predoctoral Research in Physical Sciences 

Dr. Henry A .  Barton, director, ilmerican InstitsUte of Physics, ;1; 

Dr. John C. Bailar, Jr., professor of chemistry, University of Illinois, p P 

Dr. Tom 15'. Bonner, professor of physics, Rice Institute, Houston, TesTbana, 11; S I .  

Dr. J. Killiam Buchta, professor of physics and chairman, Department of PhSsig 

Dr. G. A. Hedlund, professor of mathematics, Tale University, x;ew H 1 

Pork, s. chairman. 

Cniversity of Minnesota, Minneapolis, Rlinn. 

Dr. Charles C. Price, professor of chemistry and head, Department of av:% Chemiqt,. Cont 
University of Xotre Dame, Kotre Dame, Ind. _ *  

AEC FELLOWSHIPS I N  BIOLOGICAL, PHYSICAL, AND h'lEDICAL L- 9 C I E E w  

DISTRIBUTION BY STATE AND INSTITUTION 

Postdoctoral (Biological and Physical ) --_ 
Physical i I Biological 

CALIFORWA 

University of Cali- 
fornia, Berkeley. 

ILLINOIS 

University of Chi- 

University of Illinois. 

cago, Chicago. 

Urhana. 

MASSACHUSETT9 

Massachusetts Inst i- 
tute of Technology, 
Boston. 

S e w  England Dea- 
coness Hospital ,  
Boston. 

S E T  JERSET 

Institute for Ad-  
v a n c e d  S t u d y ,  
Prinreton. 

Princeton Universi- 
ty, Princeton. 

h-ame 

Holt, M. W ...___ 

Field 

_----------.__--- 

Biophysics. 

h'ame 

Gluckstern, R. L-. 
Sinclair,W. R.- - .  

t 

Kierstead, H. A - - .  

Rosenberg, J. L- -. 
Wilson, E. A- .~. -. 

Hunsherger, I. h.I 

Spruch, L ________. 

Akutowicz, E. J._. 
Feldman, D ______. 

Lepore. J. V _..... 

Fireman, E. L. .-. 
Hill, D. L _ _ _ _ _ _ _ _ _  

-------- 
Field - 

Theoretical ph&. 
Physical chemism. 

DO. 
DO. 
Do. 

Organic chemistry. 

Experimental ph* 

Mathematics. 
Theoretical physin 

Experimental phyicx 
Theoretical phpm.  

DO. 



I 

Field 

Xed, J. 0.. Jr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Do. 

3eary, J. R., Jr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bly, C .  Q _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Kellman, L. D _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Biophysics. 
Pathology. 
Metabolm. 

Aikawa, J.  K _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Arons, R. L.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Stevens, K. M _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Keller, E. B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Hutchens, T. T _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Infectious diseases. 
Physiology. 
Protein synthesis. 

Biochemistry. 

Physiology. 

Colgan, J. W _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hoeprich, P. D _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mellins, H. Z- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Neil, C .  M_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Palmer, R. F _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Radiolwy. 
Pharmaco-therapeutic. 
Radiology. 

Do. 
Pathology. 
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CALIFQR37A 

University of Califor- 
nia, Berkeley. 

University of Califor- 
nia, Los Angeles. 

California Institute 
of T e c h n o 1 o g I-, 

. Pasadena. 
Stanford bniversity, 

Palo Alto. 

COLOR ADO 

University of Colora- 
do, Boulder. 

COSSECTICIJT 

P a l  e T' n i v er s i t y , 
h-ew Haren. 

ILLINOIS 

University of Chica- 
go, Chicago. 

University of Illinois 
Urbana. 

Illinois Institute 0 1  
Technology, Chi, 
-0. 

h'orthwestern Uni 
versity, Evanston 

Biolodal 

Name 

Baer. B. 8 ..._____ 

Burdick, A. B -. 

Falkenheim, 31 . 

Forker, L. L .._- 

3eschxind, I. I.-. 
3oldberg, R.  C - -  
Levme. R. P _ _ _ _ - -  
Lipetz, L. E _ _ _ _ _ _  
Peterson, 33. S - - - .  
Duffy, F. A _..---- 

hltrnberg, L. 6 - - - 
Clayton, R. Ii---- 

BaclrmanqBB. J- - 

FIFTH SE JIIASh-;UAL REP ORT 

Predoctoral 

f I 
t 
f 

Heaney, R. J __---- 

Scher, A. M ______. 

Bryant, S. H .. 

Ferpuson, hi - - - 
Sacher, G. -4 __.__ 

Spiroff, B. E. N- 

Grant, N. H _ _ _ _ _  

Field 

rfirrobiologF . 

;enetics . .. 

3iophysics. _. _ _  do -.. - 
3iolopy.. . - ---. 
'hysiology _ _ _ _  
3 01 any. 
3 iophysics. 
3 iochemist ry. 
3ndocrinology 

Biophysics--- _. 
. .do. - - - - - - -. 

Biochemistry - 

Physiology----. 

Bio Ihvsics 
Bioloiy -. - :::I 
Physiology.-- - 
Zonlogy. 

Biochemistry - 

)anskin, J. A I . - - .  
Iayaard. R. W . 
.eT-inthal, C.. . . . 
Larkhart, A .  R . 
,fastick, D. F. 
'emmer, G .  M - - 

hrhs, D. C _ _ _ _ _ _ _  
Valtcrs, S. S _ _ _ _ _ _  
)ouplas, D. L.--- 
kibor-Marchocki, 

,ocke, 0. L ______. 
Covikoff, A. B---. 
,Tangmess, R. K 

R. 

Boyd, E _ _ _ _ _ _ _ _ _  
Rich, J. A _-______ 
;chenkman, E. V 
Korth. D. C __.. 

Rartle, R. (li _ _ _ _ _  
Bishop, E. A _ _ _ _ _  
Colton, F. B ____. 

Fland em, H. _ _ _ _ _  
Garwin, R. L---- 
Greenman, N. N- 
(friffel, M .______. 

Haas, C. a ._____ 

H~11, T. A .__.__. 

Halperin, J- . _ _  - - 
H artzler, h ._-____ 
Hunt, 3 .  P __.____ 
Johnston, W. H-. 
Kadison, R. V. -. 
Kidwell, A. L- ._ 

Klapproth, W. J 
Martin, R. L--. 
Smith, H. M... 
Stehney, A.  F... 
St einberg, M-. . - - 
Walter, R. I ..___ 

Williams, E. S--. 
Keiner, L. &I---. 
Bess, L 
Katz, R 
Klema, E. D.-. 
Kuhitschek, H. E 
Zimmerman, E. J 
Podolsky, H - . . - 

?if at h&tia. 
GeOlOpF. 
Ormnic cherna-. 
Experimental c h  
Physical c h w .  

Do. 
Do. 
Do. 

hfathematirs. 
Do. 

Experimental p k m  
Do. 
Do. 
Do. 
Do. 

Physicti1 chemiitrt. 

Wethington, J. A Do. 

* 
c 

Fn 
k 

CU 
Y 
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1 Physical 
Biological - - 

Name Field ~ a m e  Field 1 
= 4s -- >- ., 

--- 
/------ I 

Theoretical physics: 
Experimental physics. 
OrEanic chemistry. 
Theoretical physics. 
Physical chemistry. 
Experimental physi:s 
Mathematics. 
Physical chemistry, 
Experimental .p h ysics. 
Organic chematry. 

Beiduk, F. hl ... 
Kern, B D - ' 
Fatora. F. C. - - 
3larshal1, J. F - - - 1 
bIertz, E. C.  - -  I 
Schillinger, E. J 1 
Struhle, R.  A -  - -  
Voiland, E. E - - - I  
Wolicki, E. J. -. 

Alpert, x-- -  - - 
Gunberg, P. F - .  - 
Harris, R. H- -  -. 
Rulfs, C. L -.--.. 

Do. 
Inorganic chemistry. 
Physical chemistry. 

Malmberg, P. R - -  ' I  DO. 
hiacy, 6-  _ _ _ _ _ _ _ _ _  I Mathematics. 

I 
Kent, R. C- - __.. Biophysics. _ _ _  1 Holland, R. E. _ _ _  Experimental physics. 

____.______~.______ ...________.___... 

I I 

Nfsonoff, A _ _ _ _ _ _ _  Biochemistry. 

3acteriology. 

Biology - - - - -. --. 
Biochemistry- -. 

Wilson, M. E _ _ _ _ _  i Bodansky, D ----.  , 
Brachman, M. K-- !  
Brown, R. M _ _ _ - - !  
Clapp, R. E- .__-- - 
Corley, R. S _ _ _ _ _ _  
Donn, B. D __.___- 
Klein, A ___.-____- 

Kolsky, H. C3 _ _ _ _ _  
Lazarus, R. B __- - -  
Linnell, A. P __.--- 

Mottelson, B. R -  - 
Okrent, D ....--- - -  
Sirvetz, M. H. - - - -  
Wright, A ..._.____ 

Experimental physics. 
Theoretical physics. 
Experimental physics. 
Theoretical physics. 
Orpanic chemistry. 
Astronom~ . 
Theoretical physics, 
Experimental phystcs. 
Theoretical physics. 
Astronomy. 
Theoretical physics. 
Experimental physics. 

Do. 
Theoretical physics. 

Dietlein, L. F _ _ _ _ _  
Davison, C _ _ _ _ _ - -  

Do. 

Biology- - - - - - - -  .I hemat in. 
i o n .  
rnic chemiste, 
erimentd rth>- 
sical che tnhn .  
Do. 
Do. 
Do. 
hematia. 
Do. 
ximental phi-- 
30. 
30. 
30. 
30. 
iical c h c m b t ~ .  

Mechanicel engineer- 

rheoretical physics. 

Experimental physics. 

mg. 

Do. 
Do. 

Do. 
Do. 

Cooley, W. C - . 
Devaney, J. J ._.-- 

Kraichnan, R. H - .  
Meckler. A-.-  - -  - - -  
Schweinler, H. C.. 
Shapiro, M. M....  
Gtelson, P. H _ _ _ - -  

Physical chemistry. 
Experimental physics. 
Mathematics. 

Experimental physics. 

Do. 
Do. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dasher, 13. F .__--. 
Fowler, C. M ...__ 

Piemererer, W. J.. 1 Perry, c. L _.._.. 

Sangren, W. C.... 
Ghreffler, R. 0 . 

10. YISSESOTA 

rmrersity of Minne- 
m. Xfinneapolis. 

MISSOURI 

:?rrnity of sfis- 
nuri, Culumhia. 

*ashinam Univer- 
atf, SL Louis. 

_______.__________ Drukey, D. L. - -  
Leland, W. T . .. - 
Robbins, H. ,M.. . 

Theoretical physics. 
Experimental physics. 
Theoretical physics. 

Theoretical physics. 
Experimental physics. 
Theoretical physics. 

Physical chemistry. 
Experimental physics. 

Lefevre, Q ...._..__' Qenetics. 
bIncEwan, A. hl-1 Botany. 
Zarudnaya, E;. I-- no. _ _ _ _  ~ _._____________ ____________._.___ Miskel, J. A - - - - -  

I I Townsend, J 
Physical chemistry. 
Experimental physics. 

I 
I 
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University of Ke- I Pittinger. T. H - - -  
braska, Collear of Rosenlof, R. c ...- 
Medicine, Omaha. Schmidt, J. IT---- 

~ 
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____________- - - - - - -  

! Biologicd 
I 

Kame 1 Field 

I 
I 

Garvey, J. S ..-.. 
Madison, M. C. R 
Wood, D. L ._.--. 

I I X E B R A S m  

Princeton Univer- 
sity, Princeton. 

_ _ _ _ _ _ _ _ - - - _  ~ _ _ - _ _ -  - 
S E W  JERSEY ' 

I 

NEW YORE 

Brooklyn Polytech- 
n i c  I n s t i t u t e ,  
Brooklyn. 

Columbia Unirersiw, 
Xew York. 

Cornell Universitp, 
Ithaca. 

New York Oniver- 
sitg, Sew York. 

University of Roch- 
ester, Rochester. 

NORTH C A B O m A  

Duke  University,  
Durham. 

Earth Carolina State 
College of Agricul- 
ture and Engineer- 
ing, Raleigh. 

North Carolma uni- 
versity, Raleigh. 

OHIO 

CaseInstitute of Tech- 
nology, Cleveland. 

Ohio State Unher- 
sity, Columbus. 

PEKSSTLVASIA 

Carnegie Institute of 
Technology, Pitts- 
burgh. 

University of Penn 
sylvariia, Philadel. 
phia. 

S t a t e  College o 
P e n n s y l v a n i a  
State College. 

University. of f i t ts  
burgh, Pittsburgh. 

Cohn, D.-V _ _ _ _ _ _  
Watt, T. B _ _ _ _ - -  
Cain, S. H . - - - - - -  

fenetics. 
Xndiolog:-. 
icnetics. 

____-___-------  

Radiology.. --- 
Radiology- ~. - - 

Animal Nutr 
tion. 

Biochemistry - 

Botany--. .. -. 

Biochemistry. 
Biophysics. 
Gene tics. 

Bacteriology.- - . 
Genetics. .._.. 

Biophysics. ~. . . 

Physicat ---- 
! 

Kame Field 

I 

[clier, A ___-- ----- Mathematics. 
kpson, B ___._ ---- Do. 
rohwater, A. J---- Do. 
losen, J.  B - - - - - - - Chemical engined 
lotnick, M . . - - - - - Theoretical phyday 
teinhardt, F- _--- hlathematia. 
Joldbera. S------- Do. 

Theoretical p h e  

Expenmental ph* 
Mathematics. 
Experimental p h m .  

Do. 

DO. 

Eayes, R. L ..____ Organicchemistv. 
Moselcy, H. M- - - Theoretical physics 

Fawcett, S. L _ _ _ _ _  Experimentalphysics 

Dubowski, IC. M - Organic chemistry. 
Grove, 0. R.-  _ _ _ _  Experimental physics. 
Hochwalt, C. A-- -  Organic chemistri. 
Hunter, J. A ._..__ Experimental physics 

Achter, M. R _ _ _ _ _  Metallurgy. 
Blen-itt, T. Experimental php ie  
Falk, C .  E _ _ _ _ _ _ _ _  DO. 
Hinman, 0. \V _ _ _ _  Do. 
Klahr. C .  ?lT..--- _ _  Theoretical phfi.sia. 
Opinskl-, A. J _.___ &lctal!urgy. 
Cranberg, L _ _ _ _ _ _  Experimental ph+ 
Ferpuson, a. A- _ _  DO. 
Riebman, L _ _ _ _  _ _ _  Electrical eneinwe, 
Sherard, G. W--_- Experimental pbystc- 
Trees, R. E -.-____ DO. 
Lou-rie, R. E - _ _ _ _  MetallWZY. 

Mechlin, Q. F- -. Experimental PWE- 
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themati=. 
Do. 
DO. 

amlcal eoretiul pba* ~ 

thematim. 
D O .  

mimental  p b m  
thematics. 
3erimental phmm. 
Do. 
Do. 
Do. 
Do. 

ranic chemistw. 
eoretical pf iy~ic~-  

perimenhl p h y ~ ~ m  

zanic chemistry 
perimenttil 1111: tip 

ranic chcmisrry 
perimentnl phy.;tz 

TEXAS 

flA% 

Predoctora I-Continued 
__ ____ 

Biolocical I P h p i w l  
_- 

Field Kame Field Kame \ 

, I 

_ _ _ _ _ _ _ _ _ - - - - - -  

I 

_ _ _ I  - _ _  _ _ _ _  _ _  _ _ _ _ _ _ _ _ -  Brown, S. L. - -. 
I Schnwtz, B. L- 
I 

3oniglio. 5. G _.___ Biochemistry- -~ Thomss, D. A- .  
Rouser, a. L _ _ _ _ _ _  Physiology. 

I 

b redahl ,  B. a__. Biochemistry. 

I 

Goheen, D. W _ _ _ _  Biochemistry..--l Ringold, H _ _ _ _ _  
i I 

I 
I 
I 

Snyder, R. H _ _ _ _ _  Biochemistry---\ Adams, E. N-. 
Yates, R. C _ _ _ _ _ _ _  Botany- _ _ _ _ _ _ _ _  I Rice, W. E I I Sturm, W. J - - .  

'hysictil chemis'try. 
ilathertiatics. 

Experimental physics. 

Do. 
Do. 

Mathematics. 
Experimental physics. 

Organic chemistry. 

Theoretical physics. 
Physical chemistry. 
E xperimental physics. 
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APPEKDIX 8 

CRI’TERIA FOR DETERMINING ELIGIBILITY FOR PERSONKEL 
CLEARANCE 

The rliited States Atomic Energy in proximity to esClUSiOn areas, h’ 
IS Pant Commissioii has adopted basic criteria association with the atomic 

for the guidance of the responsible program, and the nature of the ]ob Kc 
officers of the Commission in determin- is expected to perform. The facts ol 
ing eligibilitj- for personnel security each case must be carefully weighed alld 
clearance. These criteria are subject determination made in the light of a,, 
to continuirig review, and may be re- the information presented whether fa- 
vised from t h e  to  time in order to  vorable or unfavorable. The judment 
insure the most effective application of of responsible persons as to the integritv 
policies designed to maintain the secur- of the individuals should be Considered 
ity of the project in a manner consistent The decision as to security clearance & 
with traditional American concepts of an over-all, common-sense judgment, 
justice and rights of citizenship. made after consideration of all the 

The Commission is revising its hear- relevant information, as to whether or 
ing procedure entitled “Interim Pro- not there is risk that the granting of 
cedure” for the review of cases of security clearance would endanger the 
denial of security clearance and for the national defense or security. If it is 
conduct of hearings for employees determined that the common defense 
desiring such review. The Interim and national security will not be en- 
Procedure announced April 15, 1948, dangered, security clearance will be 
places considerable responsibility on granted ; otherwise, security clearance 
the managers of operations and i t  is to will be denied. 
provide uniform standards for their use Cases must be carefully weighed in 
that  the Commission has adopted the the light of all the information, and a 
criteria described herein. determination must be reached which 

Under the Atomic Energy Act of gives due recognition to  the favorable 
1946, i t  is the responsibility of the as well as unfavorable informatio“ 
Atomic Energy Commission t o  deter- concerning the individual and which 
mine whether the common defense and balances the cost t o  the program of not 
security will be endangered by granting having his services against any possible 
security clearance to individuals either risks involved. In  making such prao 
employed by the Commission or per- tical determination, the mature view- 
mitted access to  restricted data. As point and responsible judgment of 
an administrative precaution, the Com- Commission staff memtjers, and of the 
mission also requires that at certain contractor concerned are available for 
locations there be a local investigation, consideration by the manager of opera- 
or check on individuals employed by tions. 
contractors on work not involving To assist in making these determina- 
access to  restricted data (Commission tions, on the basis of all the information 
authorization to  be so employed is in a particular case, there are set forth 
termed “security approval”). below a number of specific types of 

Under the act the Federal Bureau derogatory information. The list is 
of Investigation has the responsibility not exhaustive, but it contains the 
for making an investigation and report principal types of derogatory informa- 
t o  the Commission on the character, tion which indicate a security risk. It 
associations, and loyalty of such indi- will be observed that  the criteria are 
viduals. In determining any individ- divided into two groups, category (A) 
ual’s eligibility for security clearance and category (B). 
other information available to  the Com- Category (A) includes those classes Of 
mission should also be considered, such derogatory information which establish 
as whether the individual will have a presumption of security risk. In 
direct access to restricted data, or work cases falling under this category, the 

188 
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ations has the alterna- 
clearance or referring 

director of security in 

the individual must be 
in determining whether a 

of risk exists. In these 

189 
6 .  Violated or disregarded security 

regulations to a degree which would en- 
danger the common defense or national 
security : 

7. Been adjudged insane. been legally 
committed to an insane asylum, or 
treated for serious mental or neurohgi- 
cal disorder, n-ithout evidence of cure; 

8. Been convicted of felonie~ indicat- 
ing habitual criminal tendencies; 

9. Reen or who is addicted to the use 
of alcohol or drugs hahitual1:- and t o  
excess, n-ithoiit adequat,e evidence of 
rehabilitation. 
CATEGORY (B) 

,4) includes those cases in Category (R) includes t.hose cases in 
C-@tegor'v (are grounds sufficient to  which there are grounds sufficient t o  

estahlish a reasonable belief that  with bl151, 8. reasonable belief that  the in- 
respect to  the individual or his spouse 

~ ~ ~ ~ ~ ~ ~ i ~ t e d  or attempted to corn- there is: 
1. or or abetted another who 1. Sympathetic interest in totali- 

z;:;n,itted or attempted to commit any tarian, fascist, communist, or other 
;; 4f sabotage, espionage, treason, or Subversive political ideologies ; 

2. -4 sympathetic association estab- 
~ ~ ~ b l i s h e d  an association with lished with members of the Communist 

e agents of a foreign nation; Party; or m-ith leading members of any 
in&viduals reliably reported as organization which has been declared to 
ted of espionage; with representa- be subversive by the Attorney General. 

foreign nations whose interests (Ordinarily this would not include 
ininiical to the interests of the chance or casual meetings, nor contacts 
states. (Ordinarily this would limited t o  normal business or official 

aclude chance or Casual meetings; relations.) 
contacts limited to  normal busi- 3. Identification with an organization 

established as a front for otherwise sub- 
Beid membership in or joined any versive groups or interests when the 
hation nhich has been declared personal views of the individual are Fi subversive by the Attorney Gen- sympathetic t o  or coincide with sub- 

d, pr ided  the individual did not versive "lines"; 
*~drav from such membership when 4. Identification with an organization 
.k organizat~on was 60 identified, or known to  be infiltrated with members 
*kWjse est.ablish his rejection of its of subversive groups when there is also 
dreEi.ive aims; or, prior to  the decla- information as t o  other activities of the 
&n by the Attorney General, par- individual which establishes the prob- 

ted in the activities of such an ability that  he may be a part of or -. ,-lation in a capacity where he sympathetic t o  the infiltrating element, 
=old reasonably have had knowledge or when he has personal views which 
L io the subversive aims or purposes of are sympathetic t o  or coincide with 
% organization ; subversive "lines"; 
4. Publicly or privately advocated 5 .  Residence of the individual's 
aiution by force or violence to alter spouse, parent (s), brother(s), Eister(s), 
constitutional form of government or offspring in a nation whose interests 

&e rnited States. may be inimical to  the interests of the 
istegory (A) also includes those Gnited States, or in satellites or occu- 

inahich there are grounds sufficient pied areas thereof, when the personal 
tahlish a reasonable belief that  the views or activities of the individual sub- 

ject of investigation are sympathetic t o  
L. Deliberately omitted significant or coincide with subversive "lines" (to 

2wnation from or falsified a Personnel he evaluated in the light, of the risk that  
'.runty Questionnaire or Personal His- pressure applied through such close 
"rhtement. In  manv cases, i t  may relstives could force the individual t o  

there 
or his spouse has: 

&itlon; 

#$pian% 

c ~ or official relations.) 

k fair to conclude that -such omission reveal sensitive information or perform 
=:Mication was deliberate if the in- an act of sabotage); 
---stion omitted or misrepresented is 6. Close continuing association with 
auorable to the individual; individuals (friends, relatives, or other 
=- 

a 
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associates) who have subversive inter- 
ests and associations as defined in any 
of the foregoing types of derogatorv 
information. A close continuing asso- 
ciation may be deemed to esist if: 

(1) Subject lives at the same 
premises with such indi- 
vidual ; 

(2) Subject visits such individual 
frequently ; 

(3) Subject communicates fre- 
quently with such individual 
by any means. 

7. Association where the individuals 
have en joyed a very close, continuing 
association such as is described above 
for some period of time, and then have 
been separated by distance: provided 
the circumstances indicate that a 
renewal of contact is probable; 

Category (B) also includes those cases 
in which there are grounds suficient 
to  establish a reasonable belief that  with 
respect t o  the individual there is; 

8. Conscientious objection to  service 
in the armed forces during time of war, 
when such objections cannot be clearly 
shown to  be due to  religious convictions; 

9. Manifest tendencies demonstrating 
unreliability or inability to keep impor- 
tant matters confidential; willful or gross 
carelessness in revealing or disclosing 
to any unauthorized person restricted 
data or other classified matter pertain- 
ing either to  projects of the Atomic 
Energy Commission or of any other 
governmental agency; abuse of trust, 
dishonesty; or homosexuality. 
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CORRESPOXDENCE COXCERKIKG AEC LABOR POLICY 

ITEM 1 

GNITED STATES ATOMIC ENERGY COMMISSION 

Washington 25, D. C. 
SEPTEMBER 27, 1948. 

11. HERzOG, 
ya4Ckhairm~n,  A’ational Labor Relations Board, 

C H A I R ~ ~ A N  HERZOG: This letter is in connection with labor relations in 
rhe atomic energy rogram which have been discussed in earlier exchanges of 
lett~rrs between the Rational Labor Relations Board on one hand and the Secre- 

You will recall gi oridnaIlv Secretary of War Patterson requested that you withhold action 
case involving the Manhattan Engineer District. Later you were informed 

i 2 t , h e  piar Department believed it possible, consistent with the requirements 
of sfcuritp, to  work out procedures under which Kational Labor Relations 

cases involL ing the project at Oak Ridge might be handled. Secretary Patter- 
,&ed, however, that that  Board refrain from affirmative action in cases affecting 

other units of the atomic energy project and this request has been continued by the 
(tonlmission. Later, a special exception to this request was made with respect 
to From the experience with your representatives at the Corhmission’s Oak Ridge 

‘ect, it appears that safeguards for protecting the national security can be 
iiyli& in most cases involving Xational Labor Relations Board proceedings. 
On the other hand, while the experience at Oak Ridge was satisfactory from this 

int of view, it may be that many new problems will arise at other Commission gt allations where novel conditions and new unions may be involved. 
Cnder the circumstances, the Commission has decided to withdraw the request 

thst your Board refrain from affirmative action in cases involving other atomic 
energy projects. While the Commission now fully approves the principle of 
Board proceedings at atomic energy projects in cases falling x+ithin the scope of 
the Labor RIanagement Relations Act, €or the present the Commission requests 
that Kational Labor Relations Board representatives clear each case as it arises 
n ith local Atomic Energy Commission representatives, in order that  security 
considerations may be carefully reviewed. It is our judgment that under this 
arrangement it should be possible t o  process many, if not all, of the hearings and 
dections which have been postponed at the request of the Manhattan Engineer 
District and the Atomic Energy Commission. 

Consistent with the national policy as stated in the Atomic Energy Act of 1946 
and the Labor Management Relations Act, 1947, it  is the settled policy of the 
Atomic Energy Commission that the atomic energy facilities be operated in a 
manner best calculated to assure that those who participate in the program are 
loyal to  the Lnited States, including those who, though not employees of contrac- 
toE, exercise administrative, negotiating and disciplinary authorj ty  over such 
enlplopees of contractors as are members of union bargaining units. 

The Commission greatly appreciates the helpful cooperation your Board has 
extended in the past and trusts that  the further request herein can be accepted 
E a basis for continued cooperation in the future. The Commission will, in turn, 
reappraise the situation from time to  time in the hope that conditions will even- 
tually allow the same freedom of procedures that exists in other industries. 

Washington, D.  C. 

of F a r  and the Atomic Energy Commission on the other. 

employees of the Zia Company at Los Alamos. 

Sincerely yours, 
UNITED STATES ATOMIC ENERGY COMMISSION, 
DAVID E. LILIEXTHAL, Chairman. 
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ITEM 2 

UNITED STATES ATOMIC ESERGT COMXISSION 

Kashington 25, D. C. 
SEPTENBER 27, 19 

48. CHARL s E. WILSOX, 
President,  General .Electric Company,  

570 Lexington - h e n ? i e  at Fifty-.firSf Street, 
Kew I-orh- 22, Ll-. 1'. 

D E ~ R  MR. T ; I - I ~ s ~ ~ :  You hare  previously been advised of the policy of ~~ 

Manhattan Engineer District, as continued by the Atomic Energj- ~ ~ t r & i s q i o ~ ~  
to request the postponement of public hearings and electi0Ils under the ?;atioll,; 

atomic energ>- facilities at Richland, Washington. 
On the basis of a full esamination of present conditions the Commission 

concluded that proceeaings under the Labor ahnagenlent Relstions Act -,, 
conduct>ed at this facility, provided safeguards in respect to securitp of information 
which have been developed elsemThere are applied. A COPY Of & letter adv&iIiItq 
the xational Labor Relations Board to this effect is enclosed. 

The Atomic Energy Commission will espect, of course, that  any labor organi& 
tion nrhich may be recognized n-ill have met such Atomic Ener v ComB,bion 
security requirements as will assure the loyaltl- to the Lnited fkates of tbw 
persons who esercise administrative, negotiating or disciplinary authority 
bargaining units of atomic energy workers. The nature of these security require. 
mellts is well established as a result of the experience &t Oak Ridge during the 
past two pears. The Cornmission's Manager of Operations at Richland will br: 
glad to discuss them with you in detail and assist in working out any 
problems that may arise. 

labor report to the Joint Coninlittee on Atomic Energy. This report dpfind 
certain objectives in respect to management-labor relations Within the atolnic 
energy program which the Commission would like to  see all participants strive tr, 
attain. These objectives a r e -  

( a )  Wholehearted acceptance by contractors and by. labor and its rep- 
sentatives of the moral responsibility inherent in participation in the atollljc 

Labor Relations Act and the Labor Management Relations Act in respect 0 the 

In  this connection, attention is invited to the Commission's January 16, 

energy program ; 
(a) Development of procedures to assure (1) that  a11 participants in the 

program are loyal to the United States, including those .whose participation 
involves the exercise of administrative, negotiating and dlsclplinary authority 
Over bargaining units, and (2) that  determination of unit, jurisdiction, and 
similar questions will not breach security; 

(c)  Continuity of production at vital AEC installations; 
(d)  Consistent with the Commission's responsibility under the law, the 

least possible governmentpal interference with the efficient management ex- 
pected from the AEC contractors: 

(e) Minimum governmental interference with the traditional rights and 
privileges of American labor. 

Sincerely yours, 
~ N I T E D  STATES ATOMIC ENERGY COMMISSIOK, 
DAVID E. LILIENTHAL, Chairman. 
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ITEM 3 

UNITED STATES ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

SEPTEMBER 27, 1948. 

t c 
s JiR. H ~ R R E L L :  Sou  have previously been advised of the polic? of the 

Engineer District as continued by the Atomic Energy Commission 
,!ylhfitt: the  of public hearings and elections under the Sational 
~- ~ U ~ l a t i o n s  Act. and the Labor Management Relations Act in respect to the 
$*r 
4,.,n11e * <is of a full examination of present conditions the Commission ha; 

Oa tbe !Est, proceedings under the Labor Management Relations Act mav be 
~~~~~ jaded this facility, provided safeguards in respect to security of information 

bslee beefl developed elsewhere are applied. A copy of a letter advising 
tied Labor Relations Board to this effect is enclosed. 
qtomjc Energy Commission  ill expect, of course, that  any labor organi- 
* map be recognized will have met Atomic Energy Commission 
shiciirements calculated to assure the loyalty to  the United States of 

~~~~~o~~~~ not employees of contractors exercise administrative, negotiating- :-T!iplbNy authority over such employees of contractors as are members of 
s bargaiIling units of fltomlc energy workers. The nature of these security 
:-*n ents is we11 established a result of the experience at Oak Ridge during 

to discuss them with you in detail and to  assist in working out any specific 
that may arise. &E ear npresentatlres have advised that a number of labor organizations have 

It is noted that the offices of zef the organizations involved, the United Public R’orkers of America, CIO, 
i l e d  to comply with the section of the Labor Management Relations Act 
provides for filing of affidavits that  they are not members of the Communist 

affiliated with such party. In  addition, information is available concern- 
4 communist affiliation or association of certain officers of t.his union. 

that some of these officers are in a position where they exercise adminis- 
or disciplinary authority over the local of this union that has 

ve among employees at Argonne. The failure to file noncommunist 
and the information concerning alleged communist affiliation of certain 
the United Public IITorkers when taken together present a very serious 

to whether representation of atomic energy workers at Argonne by a 
ahich such officers occupy important positions would be consistent with 
and unqualified adherence and loyalty to  the interests of the United 

&zs that the security of the Kation and the policy of the Atomic Energy Act of 
gg&rqlire. 

T k  Commission’s policy, as you know, is that questions relating to  a contrac- 
BE-* Isbor policy should be resolved and handled directly by the contractor. 
-%mer, in view of the above circumstances and of the obligation of the Commis- 

in matters pertaining to  national security, the Atomic Energy Commission 
2 the Cniversity of Chicago to continue to  refrain from recognition of the 

Public Korkers of America, CIO. at Argonne National Laboratory, Chicago, 

ps.hR 

yatiooal Laboratory at Chicago, Illinois. 

~ flutlutRm past tro years. The Commission’s Manager of Operations at Chicago will 

dctive in organrzatlonal activities at Argonne. 

s s  
3- 

~ 

{‘tention is invited to the Commission’s January 16, 1948 labor report to  the 
= :r: Committee on Atomic Energy, This report defined certain objectives in 
-*ct to management-labor relations within the atomic energy program which 

% -  tommission would like to see all participants strive to  attain. These objec- 

( a )  Kholehearted acceptance by contractors and by labor and its repre- 
WRatives of the moral responsibility inherent in participation in the 
atomic energy program ; 

(4; Development of procedures to assure (1) that  all participants in the 
PWam are loyal to the United States, including those whose participation 
Et+dves trhe exercise of administrative, negotiating and disciplinary authority 
?e: bargaining units, and (2) that det2ermination of unit, jurisdiction, and 
mhr questions will not breach security; 

f 
t -e* 



194 

~ 
~ 

FIFTH SEMIAISKUAL REPORT 

(c) Continuity of production at vital AEC installations; 
(a> Consistent with the Commission’s responsibility under the laK 

least possible governmental interference m-ith the efficient ma 

( e )  hfinimum governmental interference with the traditional 

Sincerely 3-ours, 

. :t 
expected from the -4EC contractors: naKe:i,t,. ’.._ 
privileges of American labor. ‘ight 

UNITED STATES ATOMIC EXERGY co~~flsi;lc,x 
DAVID E. LILIESTHAL, Chairnmz. 1 

c 

ITEX 4 

UNITED STATES ATOMIC ERERGY COMMISSION 
Kashington 25, D. C. 

SEPTEMBER 27, lgq8 
CHARLES E. WILSON, 

President, General Electric Company,  
570 Lexington Avenue at Fifty-3rd Street, 

N e w  York 22, A’. 1’. 
DEAR MR. WILSOK: Consistent -9th the national olic3- as stated in the A~~.~ 

Energy Act of 1946 and the Labor Management gelations Act, 1947, j t  th 
settled policl of the Atomic Energy Commission that- the atomic energy facilitia 

ie be operated in a manner best calculated to  assure that those who participate 
the program are loyal to  the Cnited States. This includes those who, thou& 
themselves not employees of contractors, do exercise administrative, negotiating 
and disciplinarj- authority over such employees of contractors as are members ui 
union bargaining units. General Electric employees working on atomic energF 
projects, with access to restricted data are, as YOU know, all fully investigated b; 
the Federal Bureau of Investigation with respect to character, association 
lovaltv, and such individuals have been subject to  the usual security clearance br 
CGmGission representatives. 

Over a period of time, consideration has been ghen  by representativ& of the 
Commission and representatives of the General Electric Company as to whether 
there is such assurance of loyalty within that portion of the atomic energy pro 
at Schenectady for which General Electric is the operating contractor. you 
representatives have advised that  some years ago the United Electrical, Radio 
and hlachine Workers of America, CIO (UE), was designated through a National 
Labor Relations Board proceeding as the bargaining agent for the production and 
maintenance workers in the Company’s private plants in Schenectady. your 
representatives have also advised that this recognition of UE as a bargaining 
agent extends to  certain employees performing work at Government-owed, 
General Electric-operated atomic energy facilities in Schenectady. 

It is noted that UE officers have failed to comply with the section of the Labt 
Management Relations Act, 1947, which provides for filing of affidavits that they 
are not members of the Communist Party or affiliated with such Party. In 
addition, information is available, much of i t  a matter of open public record, of 
alleged Communist affiliation or association of various officers of UE. It appem 
that  some of these UE officers are in a position within this union whereby the? 
exercise administrative, negotiating, or disciplinary authority over General Elec- 
tric Company employees engaged in atomic energy work at Schenectady. The 
failure to file non-Communist affidavits and the information concerning alleged 
Communist amiation of these officers of UE, when taken together, present a vev 
serious question as to whether representation of atomic energy workers at Sche- 
uectadv by a union in which such officers occupy important positions is consistent 
with that full and unqualified adherence and lovaltp to the interests of the United 
States that* the security of the Kation and the policy of the Atomic Energy Act 
of 1916 require. 

I n  the discussions with representatives of General Electric, the Commission 
been advised that the Company views its over-all contract with UE, coved3 
plants all over the country and which continues until 1950, as precluding the 
Company from refusing to  recognize the UE as bargaining representative for W 
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,ovees covered by such contract unless the Commission so directs pursuant 
,,tboritv under the Atomic Energy -4ct of 1946. This conclusion prevents 

to ‘ r~onlp&n~- from taking the necessary steps, on its om-n initiative, to  improve 
the qjfUBtion. IThile I am unable to  follow the reasoning behind such a conclu- 

@I. comm ision’s policy, as you know-, is that  questions relating to a con- 
TM ,9 lsl,or policy should be resolved and handled directly by the contractor. 

fncf@f; in \-!en- of the Company’s position respecting UE, as stated above, and 
pna-e? bf e obllgatlon 9 . of the Commission in matters pertaining to  national security, 
Qf t +c Energv Commission as a first step toward improving the situation 
~ ~ ~ ~ ~ o i ~ ~ ~ ~ :  ’The General Electric Company not recognize United Electrical, 
i r k  ~~a LInd &lachine Workers Of hmerica, CIO, at the new Knolls I1 Atomic The Commission will communi- 
PoB‘etitb tyith respect to  other steps that map need to  be taken. 
aff :his connection, the Commission wishes to reemphasize that this direction, 

l:Gs particular set of facts, does not mean that there is Commission objection 
an by General Electric of any organization of employees nrhich has 
117 meet AEC security requirements as to loyalty to  the United States 

of 6Ultl~rit?. Over bargaining units of at,omic energy workers. This is made clear 

,,! letter to SOU, of this date, concerning labor organization at the Hanford, 
\yBl,h’n,gt on facilities of the Commission operated bF you as the contractor. 

BlDcerelS yours, 

are compelled to accept it as the Company’s final position. 

Laboratory, Schenectady, S e w  Tork. 

SIIPt hose or can nonemployees who esercise administrative, negotiating and disciplinary 

UKITED STATES ATOMIC ENERGY COMMISS~ON, 
DAVID E. LILIENTHAL, Chairman. 

ITEM 5 

COXGRESS OF IXDUSTRIAL ORGANIZATIONS 
CIO 

718 Jackson Place, KW., Washington 6, D. C. 
OFFICE OF THE PRESIDENT, 

October 1, 1948. 
~IB. DAVID E. LILIENTHAL, 

Chairman, United States Atomic Energy Commission, 
Washinnton 25, D. C. 

DEAR MR. LILIENTHAL: I have just received this morning, through the kindness 
of Afr. Oscar S. Smith, Director of Labor Relations of the Commission, copies of 
be recent letters that went forward from the Commission under date of September 
?i to the National Labor Relations Board, the General Electric Company, and 
the University of Chicago. 

I regret very much that the Atomic Energy Commission saw fit to  send these 
ktters blacklisting two international unions af6liated with the CIO without prior 
mnsultation either with the interested parties or with responsible officials of the 
CIO. 

The CIO cannot accept the principle that i t  is either within the power of the 
Commission or the public interest for the Commission to deny unions bargaining 
~ h t s  on the basis of a unilateral determination by the Commission of the loyalty 
of miau officers. This unprecedented action on the part of the Commission is 
prticularly objectionable in view of the fact that  the Commission’s decision is 
apparently made n-ithout according to the interested parties an opportunity to be 
bard and n-ithout any of the procedural safeguards which are guaranteed by the 
Constitution. 

1 am certainly not unmindful of the security considerations which must of 
Emasity be ever present in the activities of the Commission. The letters released 
h the Commission, however, go far beyond the requirements of security for the 
operations of the Commission. 

Furthermore, the Commission bases its action in large measure upon the failure 
Of the unions involved to complj- with the section of the Labor Management 
g$ations. Act R-hich provides for filing of non-communist affidavits. The con- 
rtltutionality of this section of the Taft-Hartley Law is now being-litigated and 
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it will probably be passed on by the Supreme Court of the United States at 
October Term. It nTould seem to  me that the Commission is usurping its functior,; 
in pre-judging the merits of this case particular1)- since one of the Justices 
Supreme Court, in passing on a preliminary aspect of this problem stated:0f “nit 
case raises a serious question and one which probably 

JJ. this Court.” 
In  Yiew of these circumstances, I n-ish to  record my strong objection to tile 

action taken by the Commission and urge that the Commirsion reconsider the 
determination which i t  has made in connection with this matter. 

require a decision 

Tours very truly, 
PHILIP MURRAY, 

P r e s i d a .  

ITEM 6 

UNITED STATES ATOMIC ENERGY COMMISSIOX 
m’ashington 25, D. C. 

President, Congress of Industrial  Organizations, 

E 
t 
f OCTOBER 6, 1948, 

Mr. PHILIP MURRAY, 

718 Jackson Place NW.,  Washington 6 ,  D. C. 
DEAR hlr. MURRAY: Acknowledgment is made of your letter of October 1,194~ 

concerning recent letters that  have been forwarded from the commission to thd 
National Labor Relations Board, the General Electric Company, and the r n ~  
versity of Chicago as to  union recognition at atomic energy installations. 

As.appears in those letters the Commission has withdrawn its previous request 
to the Kational Labor Relations Board and has now expressed its aeeementh 
the Board’s processing union recognition and other cases at atomic energy facai- 
ties, subject to  the security requirements of the Atomic Energy Act of 1946. 

I would like to emphasize that  the Commission’s action with respect to 
Electrical, Radio and Machine Workers of America-and United Public workem 
was not based solely on the failure of UE and GPlV officers to  comply xrith the 
non-Communist affidavit filing provisions of the Labor Management Relatiom 
Act. The action was based upon the information available-much of it of own 
public record-of alleged Communist affiliation or association of various officeR 
of UE and UPW taken together with the failure of the officers of those unions to 
file non-Communist affidavits. The serious question concerning the adherence 
and loyalty of various officers of UE and UPPi t.0 the interests of the United Staks 
would remain whatever the outcome of litigation contesting the constitution&r 
of this provision of the Labor Management Relations Act. 

An exchange of correspondence between the Commission and Mr. Fitzgerald 
of United Electrical, Radio and Machine Workers of America, is enclosed for Four 
information. 1-ou will note that  in this correspondence the Commission hag 
offered the officers of United Electrical, Radio and Machine Workers of America 
every opportunity to participate in a fuller exploration of the serious question 
that  has been raised concerning the absence in various of the United Electrical, 
Radio and Machine Workers of -erica officers of the requisite adherence and 
loyalty to  the interests of the United States. Mr. ALBE 

The Commission appreciates your renewed expression of the paramount im- Gene. 
portance of security to operations in the atomic energy program. 

Sincerely yours, DEAR I 
UNITED STATES ATOMIC ENERGY COMMISSION, concernin 

General I DAVID E. LILIENTHAL, Chairman. 
laborator: 
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ITEM 7 

U N I ~ E D  ELECTRICAL, RADIO & hf ACHINE WORKERS OF AMERICA 

A ~ ~ ~ ~ ~ ~ T E D  WITH THE COXGRESS O F  IXDCSTRIAL ORCAKIZAkTIONS 

11 East Fifty-first Street, Sew Yorli 22, 5. T. 

SEPTEMBER 30, 1948. 
D A V I ~  E. LILIENTHAL, 
United States Atomic Energy Commission, 

Tf’ashington, D. C. 
DEAR AIR. LILIENTHAL: The newspapers of Yesterday, September 29th, carried 
cop,, ,,f a letter from you to Charles E. Wilson, President, General Electric 

dated September 27th, and a copy of a letter from Nr. Bouln-are, 
 ice pres&nt of the General Electric Company; dated September 28th in replv 

In your letter you direct the General Electric Company not to recog- 
t?F0:g United Electrical, Radio and Machine Workers of America, CIO, at 

ne= is absolutely no justifiable purpose in this flare of publicity on your part 
it was to asslst the Administration in the current presidential campaign. 

‘?!Ee Union denounces the utterly false and groundless insinuations concerning 
logaltY of this union and its members in connection with atomic energy 

The twelve-year record of the U E  officers and members in service to  the 
%,,]fare of our country and its working people repudiates these smears. Only a 
eombin&iOIl of cheap political maneuvering and outright government-company 
Batiunion collaboratlon could produce such unjustified action as you have taken. 

Signjfiwntlv, the Commission’s action was taken without any prior notice to 
he qnion. Even the elementary right to defend our Union and its 600,000 
aenwn workers from your slanderous imputations of disloyalty was denied. i-our Commission in its unwarranted and biased procedure conferred at length 
d t b  the General Electric Company without a word to the representatives of the 
aodiers. 

The Federal Constitution protects the American people from such arbitrary 
stions by Government officials. Even the Atomic Energy Commission is not 
&ove the law of the land. This Union will take every available step to protect 
&e constitutional and contractual rights of the members of the Union from the 

Jinolls I1 Atomic Power Laboratory, Schenectady, N. Y., 

and illegal action of the Commission. 
Yours truly, 

ALBERT J. FITZQERALD, 
General President. 

ITEM 8 

U N I T E D  STATES ATOMIC ENERGY COMMISSION 

Washington 25, D. C. 
OCTOBER 6, 1948. Jk. ALBERT J. FITZGERALD, 

General President, United Electrical, Radio & Machine Workers of America, 
11 East Fifty-first Street, New York 22, N.  Y .  

DEAB MR. FITZGERALD: This is in reply to your.letter of September 30, 1948, 
concerning the instructions issued by the Atomic Energy Commission to  the 
General Electric Company as to union recognition at the Knolls Atomic Power 
taboratory. 

It should be borne in mind that those instructions are in no way a reflection 
upon the individual members of UE. The many thousands of persons, including 
individual members of the United Electrical Workers Union, who are employed 
on restricted atomic energy work are required to  furnish detailed personal infor- 
plation including information concerning their affiliations. They are subject to  
Investigation by the Federal Bureau of Investigation and to a determination by 
the Commission that their participation in the atomic energy program will not 
adversely affect the common defense and security. 
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The Commission believes that those union officers esercising administrative 
negotiating, and disciplinary authority over workers employed on atomic enefn; 
projects are themselves participants in the atoniic energy prograln and 
be subject to a cornparable s c r u t i ~ ~ ~ ~  from the security standpoint. 

AS BTas stated in the instructious for General Electric, the Commission’S actiol, 
WTas based upon the irlforrriatiori available-much Of it of ope: public record__ 
alleged Communist affiliation or as3ociation of various officers of CE tak:A 
together \\-ith the failure of CE oficers to  file non-Communist affidavits under t h e  
Labor hianagerxient Relations =ict, 1947. AS was further stated these circuL,,. 
Stances preselit a very serious cluestion as  t o  n-hether representation of the 

rtallt energ\* Jvorkers at Schenectadj- h y  a union in n-hich such officers occupy impo 
positcon? is coItsistent with that full and unqualified adherence and loyalty to ttle 
interests of the Vnited States that  the security of the nation and the policy of the 
Atomic Energy Act of 19-1-6 require. 

Soon to  begin work at the newly constructed Knolls Atomic Power Laborator,, 
the Commission concluded that a proper discharge of Its gram responsibilities i; 
the nation required it to instruct the General Electric Company not to  recognize 
UE as the bargaining representative of employees at this new atomic eller 

As was stated to  the General Electric Company, the instructions alreadv 
issued b ~ -  the Commission are a first step in improving the situation at Schene& 
tady. Uiiless the serious question concerning various of the officers of UE should 
be cleared up satisfactorily, the Commission intends to  take such further steps r* 
may be necessary to  assure that  those officers of U E  shall not exercise administr8, 
tive, negotiating and disciplinary authority over General Electric Company 
employees engaged in atomic energy work at Schenectady. 

The assertions in your letter do not even begin t o  answer the serious question 
that has been raised concerning the absence in various of the UE officers of the 
requisite adherence and loyalty to  the interests of the United States. If the 
officers of UE desire, the Commission will afford them every opportunitv to 
participate in a fuller esploration of this issue. 
ever, that  the AEC would expect the UE officers to be prepared to give full alld 
candid statements concerning present or past affiliations of anv kind with the 
Communist Party or Communist-dominated organizations. rn addition, tite 
same personnel data will be requested of the 1-E officers as has been furnished }),. 
employees and by various officers of other unions who represent employees in t& 
atomic energy program. 

S h l i r !  

Because of this very serious question, and because of the fact that men 

installation. gY 

It should be understood, 

Sincerely yours, 
UNITED STATES ATOMIC ENERGY COMMISSION, 
DAVID E. LILIEKTHAL, ChUi?‘mUn. 

ITEM 9 

UNITED STATES ATOMIC ENERGY COMMISSION 

Washington 25, D. C. 
OCTOBER 22, 194s 

General President, United Electrical, Radio & Muchine Workers of America, 

D E A R  MR. FITZGERALD: This is in further reference t o  the Commission’s letterto 
you of October 6, 1948, to which no reply has thus far been received. To insure 
that  there is no misunderstanding of the issues involved in this case, we are re- 
viewing herein the facts underlying the Commission’s action. 

The wartime atomic enery program was carried forward under an agreement 
between the War Department and the labor unions which held in abeyance the 
organization by unions of the employees of atomic energy operating contractow. 
In March 1946, the Kar Department. relaxed the ban on union organization at 
Oak Ridge, Tennessee, but not at  the other atomic energy installations. The 
organization of unions in Oak Ridge was in the nature of an experiment which 
would later be extended t o  other areas if i t  was decided that the activities of unions 

ALBERT J. FITZGERALD, 

11 East Fifty-jirst Street, New York 22, hT. IT. 
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inconsistent with the needs of security and uninterrupted production 
these p la~~ts .  voluntary action on the part of various unions who agreed with and 
TY$pated in this policy was a moPt significant factor in protecting security at 

projects. 
$ei , ~ vear ago the Commission, in letters to the Congress of Industrial Organi- 

(he American Federation of Labor and atomic energy contractors, ex- 
zstions9 own conviction that there is “a need for organized labor in the atomic 
[,*sed crFP prOFram.” its We invited these organizations to  join with us in appraising 
r11 oak Ridge experience and in considering any problems relating to  the exten- 
ill? of National Labor Relations Board proceedings to  installations other than 
. Ridge. @$.Ilile, as expected, the Oak Ridge experience included difficult problems, at 

time Tyas there any lack of recognition and agreement in respect t o  security 
110 .rements and procedures. Out of this experience and out of discussions with 
r(’4 organizations the Commission concluded on September 27 that the time 
illc %, appropriate to  withdraw the former request for postponement of NLRB 

edings and to release from their pledges these unions who had agreed t o  such 
PflGoIlement and who had voluntarjly withheld any demands for recognition. 

making this decision the Commlssion decided i t  should no longer withhold 
fullest application of the labor policy of the Nation from the major portion zhe 60,000 workers employed in the atomic energy program. The NLRB was 

’certain procedures developed. at Oak Ridge are premised on the Commission’s 
b@lief thst union officials exercising administrative, negotiating and disciplinary 

over workers employed on atomic energy projects, are themselves 
fiicjpants in the atomic energy program. These procedures therefore contem- 

T t e  that such union officials be subjected to  a scrutiny from a security standpoint 
$mparsble to that given to  the individual union members and the employees. 
s;uch procedures were accepted by both the Atomic Trades and Labor Council 
~ F L )  and the United Gas, Coke and Chemical Workers (CIO), the recognized 

&olls at Oak Ridge., and participating officers complied with the same require- 

lI1 the review of the situation at AEC installations other than Oak Ridge 
hoonyver, a serious. question was found t o  exist in respect t o  alleged communist 
atfjjation or association of various officers of the United Electrical, Radio and 
g&ine Workers of America. This union, under its overall contract with General 
aectric, has acted as representative of certain atomic energy workers in Schenec- 

and its officers, therefore, have been in a position to  exercise adminiatrative, 
wgotiating and disciplinary authority over such workers. 

Because of the existence of this serious question, we directed the General 
Electric Company not to  extend recognition to  UE for any employees at the new 
Knolls Atcomic Power Laboratory which is about to be put into operation. 

The Commission took the position that if the officerd of UE are to  exercise 
administrative, negotiating and disciplinary authority over workers employed on 
:he atomic energy work at Schenectady, these officers should be subject to  the 
&me scrutiny as other union officers who are participating in the program. 

In my letter of October 6, the Commission proffered t o  the officers of UE an 
opportunity to participate in a resolution of this matter. Such participation, as 
indicated in that letter, would necessitate the furnishing by the officers of UE of 
the same personal data as has been furnished by all employees engaged in atomic 
rncrgy work and by various officers of other union, including full and complete 
statements as to their associations and affiliations. 

The Commission requests that it be informed by you whether in view of the 
hpse of time (about two weeks) since the Commission’s letter of October 6, i t  
should be assumed that  the officers of UE do not desire t o  avail themselves of 
fb offer proffered to  them in that letter. 

The Comnlission wishes to emphasize that  i t  intends t o  move promptly on this 
mttef. In  the event that the serious question that exists is not satisfactorily 
mvered in the manner indicated above, t,he Atomic Energy Commission intends 
Irr direct the General Electric Companyfo withdraw and withhold recognition from 

United Electrical, Radio and Machine Workers of America as the bargaining 
?Presentative of any employees engaged on work at AEC-owned or AEC-leased 
*&%htions in the Schenectady area or engaged on atomic .work which is defined 
ns classified by the AEC and being performed by the General Electric Company. 

dere not 

iion 

no 

t.ked accordingly. 

applied to their members. 

’ 

819392°49-14 



200 FIFTH SEslLIAXXUAL REPORT 7 This action would be in effect unless and until the union’s officers did SUbt~2i l  
personal data, as has been done by other union officers at other estabilshmc., 
and the questions concerning such officers had been resolved. 

The Commission’s aerion is in furtherance of its clear duty to the 
imposed by law, to safeguard the Sation’s atomic energy undertaking. 
ure have heretofore received the full cooperation of the officers of 0th 11;); 
under similar circumstances. JTe shall either receive cooperation from th er Uiot , ,  
officers of UE, in the manner indicated in this letter and Our Previous letter e Prr,! of’ hv- !,, 
tober 6, or we shall very prornptlv take action in the absence of that C O ~ ~ ~ ~ ~ ~ ~ ~ , ~ ,  

In order that  the employees who will be affected byethis action may be f ,  
sion, we are directing the General Electric Cpmpany.to place a copy of ti . *- 

in the hands of every employee engaged in classified atomic energy :o$l:; 
Schenectady . 

~ 1 1 .  

xn 

advised of the  facts and of the consideration given to  thls matter by the con,[,,,. Ill! 

Sincerely yours, 
UNITED STATES ATOMIC ENERGY C O M ~ ~ ~ ~ ~ ~ ~  
DAVID E. LILIESTHAL, Chairman. I 

ITEM 10 

UNITED ELECTRICAL, RADIO 8: MACHINE WORKERS OF A M E R I ~ ~  
11 East Fifty-first Street, New York 22, N. Y. 

O B E R  26, 1948, 
Mr. DAVID E. LILIENTHAL, 

Chairman,  United States Atomic Energy Commission, 
Washington 25, D .  C. 

DEAR ~ I R :  This is in reply t o  your communication of October 22. 
We wish t o  point out with respect to  your complaint that  approximat&, 

weeks have passed since your first letter t o  this Union, that  the questioi vou 
have raised is of such consequence that we have felt it proper to  give the Grn 
careful consideration t o  our reply. You must recall that  while you and the o ~ .  
ciak of the General Electric Company have been in consultation for month 
how t o  use the Atomic Energy Commission t o  violate a legally Constituted, long- 
established collective bargaining contract, you raised the question with us for 
the first time in your letter dated October 6, and then only after this Union had 
challenged the  basis of the publicity attack upon the UE made jointly by 
and the  General Electric Company under date of September 27 and reie&d 
for the use of the radio and newspapers on September 29. 

Stripped of their camouflage, the claims that  you and the General Electric 
Company make on behalf of the Atomic Energy Commission are as follows: 

1. That the AEC shall now extend its privilege of passing upon workers directly 
employed on atomic energy projects-a privilege on which this Union has r a i d  
no question-to the right t o  exercise political control over the Union of ~ h i c h  
such employees may be members. 

2. That  as a means of establishing such political control, the Atomic Energj- 
Commission map arbitrarily and unlawfully set aside established collectire 
bargaining contracts, without regard for  the actual record of operation of such unim 
and such contract o n  atomic energy and other classi$ed work over a period of sawd 
years. 

These two claims of GE and the  AEC, comprise the substance of your letter 
of October 22. The position of this Union on your claimed right to exerciq 
political control can be stated briefly &s follows: 

1. Our membership has built our Union since its beginning upon democratic. 
rank and file principles which are embodied in our Constitut.ion and which guar- 
antee to  all of our members without exception equal rights and privileges of me?- 
bership. By barring discrimination against any UE member regardless Of SkIJ- 
age, sex, nationality, color, religious or political bdief or affiliation, we haye b d i  
a Union which cannot be taken out of the hands of the membership and Thick 
has achieved an outstanding record of service to  its members and to its CountV; 
We do not intend t o  alter our principles upon your demand or the demand 
the General Electric Company. 
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APPEh’DIX 

qpect to your threat to  our contract n-e say: 
Kith reLtnion has always abided by its contractual obligations, and has aI- 
2. Th-’:te-j IIlhl. upon maintaining the contract rights that  our members have won. 

a ~ e P ~  .u rake all steps that appear necessary and adviqahle t.0 protect our members’ 
p ’ ~  tTr’uIlder the national contract with the General Electric Company. ~i&~‘heS~i~~ to justify Four claim to  exercise political control over the UE and 

General Electric Company escape its contract obligations you offer 
€8 ::LT $zer dqted October 22 what purports to  be a review of the’facts in the 
in ~ pour revlen- evades most of the facts pertinent to the issues betrn-een us 

Permit, us to  recall some of these facts to  your ,+e. 

@,d. filkbe At,onlic Energy Commission and the Tar  Department before it, have 
aafc‘ barred bona fide collective bargaining in new atomic plants, with the 

4 rt;sl escep tion which you have noted at  Oak Ridge and with the new, partial, 
fa . exception that you announced for the first time in your letter of Oc- 

tobpr::; Summer of 1946, when the Hanford, Washington, atomic plant WT’&- 
I’’‘d Over to  GE from du Pont, this Union upon its ORTI initiative consulted 

tlirl directly with Secr$tarv of n’ar Patterson to determine whethcr or not any union 
w-(dd be permitted to  give real grievance service and collactive bargaining pro- 
wction t,o workers in Ranford. TT-e learned directly from Secretary Patterson 
~~~~ real union service t o  membership would not be permitted and we therefore 

id& against attempting any organization of the Hanford plant, and so advised 
war Department. 

men atomic work was introduced in the General Electric plant at Schenectady, 
employees have been under the protection of a UE contract for more than 

FeBTs, menlbers of this Union were employed on atomic work. As you know, 
work has been carried on at G E  for a period of years under the terms of the 

<,;jonal UE-GE contract, both at the Schenectady GE laboratory and in the 
peek Street plant. 

have now raised with us the question of the “administrative, negotiating 
and disciplinary authority” which you conceive that  the officers of this Union 
escrcjse over its membership, and pretend to  see some vague menace to the 
lletional security in that pretended relationship. Leaving aside the fact that  in 
{hc CE authority lies in the hands of the membership and not in the hands of the 

what is there in the record of this Union, in its actual relationship to  
work, a record now covering a number of years, which could give the 

Giiahtest. shadow of justification for your pretended fears. You know that  there is 
&hing. You know that  the actual record of t h i s  Union on atomic work gives 
the lie to your insinuations. 

?,[ore than that, you know, or should know, that  for the major period of i ts  
e~ tence  this Union’s membership has been engaged in classified armaments work, 
including the most secret, before the mar, during the war and since the war, 
pontinuously, over a period of some 10 years. You know that  in contrast t o  the 
txo or three hundred UE members employed on atomic work, hundreds of thou- 
sands of members under UE contract have been engaged on classified work over a 
period of many years. You also know that  in this entire period not one instance 
can be cited from the actual record of the work of this Union and its membership 
that could provide the slighted basis for your pretended worries. This is a record, 
remember, which covers hundreds of thousands of workers in plants throughout 
the country over a 10-year period. 

You know that,  far from being a menace to  the security of this country, our 
Pnion has established a record of loyalty and service to  this country that  certainly 
cannot be matched by the General Electric Company, or by the majority of your 
wociates n-it hin the Atomic Energy Commission. 

It is because you know this that you seek to  obscure the actual record, and seek 
bo excuse the program you have evolved, in collaboration ~ t h  GE upon the basis 
of nelvspaper gossip, the lies of self-seekers and degenerate professional witnessess 
and the politically motivated antics of a pair of Taft-Hartley Congressmen. 
YOU have yielded to the solicitations of GE, ignored the clear record of facts 

and joined in an attack against this Union far more cowardly, false and malignant 
than the one that was made in similar terms against yourself in the U.. S. Senate 
when YOU were appointed t o  your present position. You should have no hope 
!hat You will he able t o  appease the ill will of your political enemies by demonstrat- 
’‘’F Your ability to use against others the same smear technique that  they have 
used against you. 

situation as it exists. d t.0 the 

qu1311 fied 
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These are the facts you would like to hide, but which we shall not alloff to tH. 

l’ou are also fully aware of the fact, which we quote from Your letter 
0 f 

restricted data are, as you know, all fully investigated by the Federal B ~ ~ ~ ~ ; ~  to 

viduals have been subject to  the usual security clearances by Commissi,J,, 
representatives.” 

y e t  you are now parrotting t o  us the “security” arguments of the G~~~~~~ 
Electric Company as an excuse for your obvious desire to  help the COmPan\. 
break its union contract. 

nd in  If security were your concern, you come t o  US under strange auspices a 
strange company. You have turned over the secrets of the atom developed at 
cost of billions of the people’s money to  a corporation whose record of Convic,ioI: 
civil and criminal, under the anti-trust laws of the U. S .  can hardly b 
in our country-a corporation which has no loyaky save to  its own private Profit 
a corporation whose latest criminal conviction under federal law has hen f; 
conspiracy with Krupp, the Nazi armaments firm, to  the detriFent of the defer,& 
snd  security of the United States. 

This corporation, the General Electric Company which is now engaged 
merciless, compan y-wide speedup campaign against .its employees, which is seeklhR 
on every hand to  violate contract seniority promsions, which discriminates 
respect, to pay and jobs against women and Negroes, which systematically seeka 
t o  evade its contract responsibility to  settle grievances-this company has 
one purpose in using you to help i t  violate its contract with this Union. 2::; 
purpose is t o  squeeze more profit out of the work of its employees, wherever they 
are employed. 

You are now presenting as your own the demand of this corporation to pass 
upon the qualifications of this Union’s leadership, with a threat to sponsor whole- 
sale contract violation if the demand is resisted. 

Your letter of October 22 bases itself in part upon the incredibly flimsy pretefi 
tha t  the employment of a few hundred union members on atomic work co,,- 
stitutes “participation” in the atomic energy program bp national union leader, 
ship. You are well aware that  no such participation exists or would be permitted, 
However, to bolster a specious argument, you have seen fit to cite to us the ex- 
ample of a few union leaders who have consented t o  place themselves under your 
sponsorship as to  their fitness for union office. If they have done so under the 
delusion that  they have thereby become fuller “participants” in the atomic enegv 
program, they and their members will soon learn that  they will be permitt4 
participation only in the role of policemen t o  enforce the greater exploitation of 
their membership by the private corporations which you have placed in charge 
of atomic work. 

We of the UE have never regarded this as a proper role of union leademhip 
and certainly do not intend to  enter it on behalf of the General Electric Company, 

You have seen fit to  raise with us the question of our associations as leaders of 
the UE. Our principal association, of course, is with our own members, with 
whom we deal and who deal with us, as we have informed you, without difference 
or distinction as to  skill, age, sex, nationality, color, religious or political belief or 
affiliation. In  our union, we follow the American principle of judging each other 
upon our work, our deeds, and our records and upon no other basis. R e  associate, 
where in our judgment the interests of the Union require it, with people in every 
walk in life, regardless of their various shades of political opinion, in the labor 
movement and out of it, in industry and outside it, in Government and outside 
of it. K e  deny to  you and to  the General Electric Company any right to meddle 
in this or in any other aspect of the Union’s work. 

You come to us in strange company t o  raise with us a question of politics or 
association. 
the many-times-convicted General Electric Company. Your associates within 
the apparatus of the Atomic Energy Commission are no more savory. 

To illustrate: The Personnel Security Review Board of the AEC, which SOU 
desire to establish as supreme judge over the qualifications of CE members for 
leadership, contains among its five members the former president of the Kationd 
Association of bIanufacturers, H. K. Prentiss, notorious for his connections m f h  
the fascist Franco dictatorship in Spain and noted for his hatred of the American 
labor movement. 

hidden. 

September 27, to C. E. Kilson, president of the General Electric Corn 

Investigation n-ith respect to  character, association and lovalty, and such i,,d,. (11 

“General Electric employees working on atomic. energy projects, with p w ,  aCCC‘b, tilar 

e matched 

in a 

Your chief associate in this attempt to  violate a union contract 
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the last Kar p u r  associate Prentiss told the Xational Industrial Con- 

prirl&,ard that emploj-era should work for "legislation to  remove the wage- 
&&I] ce the Kagner Act. the Sorris-LaGuardia Act. the Sherman -4ntitrust 
I lllr 15n.'other 1an.s affecting lahor-management relations." 

fld this same member of your Personnel Securit>- Review Board espressed '" 11' 93s rn otives In political terms, declaring. "Anwrican business might be 
e p e  
, ,reed , ~ . ~ ~  O oI1 the basis of this record that Lupreme Court Justice Robert L. Jackson, 
' I t  L\ttornev General, listed your associate Prentiss in an address before the 
.!it'11 - lset,ts La? Societ5- as one of the "leading enemies of democracy," "under- 

- ; t : t ~ ~ ~ o u p s  as General Van Horne Bloseley. Merwin I<. Hart, and Frank Gan- 
pj ,- Lertgue for Constitutional Gorernment. 

5 erfectlv clear to US, and should be to  you, why the General Electric Com- 
It i3 P hopes to force this Union to submit t o  the dictates of such men. If we were 

. ,e the approval of such men as proper leaders of the U E  we should rightly 
f, rpeelr 
€1 the trust of our membership. 
P& 'E has been built, and its rank and file control maintained, upon the 

T e E t h a t  no one but the membership has any right to determine what the 
f'"'!?hip of the Union shall be. 'Ilour demand, on behalf of GE, that  the leaders 
@"8dP~~uion submit themselves to  the approval of corporation officials disguised 

nts of Government is subversive of the American principle of free and ',: t hla 
b' sen-& ndellt trade unionism. To agree to such a course would mean that h e r -  ', e 'inions must submit to  the censorship and regulation of officials acting on G?&f of the corporations. It would take from the hands of the membership 
iheright to choose their own leadership, to  adopt their own Constitution, to decide 
boll- that Constitution should be applied and interpreted, and as a final conse- 
,ence would take away from them the right to  decide what activity their own gion should undertake. 
fi-e R d I  fight this attempt to  establish in the United States government- 

dominated company unionism modeled after the Kazi labor front. 
q-hile it is obvious that you and your associates have already formed a pre- 

,,dgment of our case, and are proceeding according to  a plan you have worked 
ntlr' in collaboration with the General Electric Company, we nevertheless call 
p you to rescind your previous order to the General Electric Company and 

&rain yourself from further unwarranted interference in our affairs at the 
@mpanfS behest. 

n-e regard this case as so flagrant an example of government-corporation con- 
spiracy for the unlawful violation of a contract, and so serious an attempt t o  
&tro>- the independence of our Union that we are taking the case to  the courts 
& the United States. There we shall attempt to  apply the standards of justice 
snd rules of evidence which you profess to  admire, but fail to practice, in an effort 

8uhstitut.e consideration of the actual and incontrovertible record of this 
cnion for the hearsay trash upon which you have based your present course of 
action. '&-e shall also attempt under the same rules and procedures to  expose 
roar conspiracy with the General Electric Company against this Union. We 
50pe also that out of this action the people of the United States may come to  
i e s n  hox- it has happened that the secrets of atomic power have been turned over 
to a corporation with the record of the General Electric Company. 

turn to some form of disguised fascistic dictatorship." 

q@Ch1 _I of morale, and "economic esploiters." classing him with such individuals 

Very truly yours, 
ALBERT J. FITZGERA4LD, 

General President. 

U N I T E D  STATES ATOMIC ENERGY COhliUISSION 

Washington 25, D. C. 
XOVEMBER 1, 1948. ?Jr. ALBERT J. FITZGERALD, 

General Preside?? t ,  
United Electrical, Radio Le- Machine Workers of America,  

11 East Fifty-Jirst Street, Kew York 22, hT. Y. 
DEAR MR. FITZGERALD: This is in further reference to  the Commission's letters 

to You dated October 6 and October 22, 1948, and your reply dated October 26, 
1948. 



Attached is a copy of a letter which the Commi!sion is today sending to ~,,, 
Charles E. Kilson, President of the General Electrlc Company. 

Sincerely yours, 

ITEM 12 

L~?;ITED STATES A 4 ~ o ~ ~ ~ ~  ESERGY COMIIISSIOS 

Kashington 35, D. C. 
SO\TE%IIRER 1, 1 9 ~ ~  

Mr. CHARLES E. TTILSOK, 
Pres iden t ,  General Electric CompaTiY, 

570 Lexington Avenue  at Fifty-$rsf Street, xew Tl'ork 22, N. Y. 
DEAR MR. ~VILSON:  Cnder date of September 27, 1918, the -4tomic E~~~~ 

Commission directed that the General Electric Company not recognize ,b;e 
t*nited Electrical, Radio and Machine n'orkers of Xmerica, CIO (VfQ, as 
bargaining representative of any persons to be emploped by it at, the new &,!; 
,itomic Power Laboratory, Schenectady. Xe-7 Torli. This direction was flax; 

upon information concerning alleged Copmunist affiliation or association rJt 

yarious officers of UE. The positions occupied within 1 E .by these oacers ~~ 

such that  they esercise administrative, negotiating, or disciplinary aUthoritf 
w-ithin the Gnion over General Electric Company employees engaged at 
atomic energy facilities at Schenectady where UE is the recognized bargain. 1% 

agent. 
This information when taken together with the failure of th!se officers to file 

non-Communist affidavits under the Labor hlanagenlent Relatlons Act, led thP 
Commission t o  conclude that  there is a I'ery serious questlon as to whethe: 
representation of atomic energy vorliers at Schenectady by a union in which Fuet 
officers occupied important positions is consistent with that full and unqualifid 
adherence and loyalty to  the interests of the Vnited States that  the security of 
the nation and the policy of the Atomic Energ>- Act of 1946 require. 

Under dates of October 6 and October 22,. 1948, the Atomic Energy Commission 
wrote Mr. +Albert J. Fitzgerald, General President of the VE, in connection aitt, 
the Commission's direct ion t o  the General Electric Company. The Commission 
concluded, however, that  unless this very serious question should be cleared up 
satisfactorily the Commission intended to take such further steps as may he 
necessary t o  assure that these officers do not exercise administrative, negotiating 
or disciplinary authority over General Electric Company employees engaged in 
atomic energy work, at Schenectady. The Commission offered the officers of 
UE every opportunity t o  participate in a fuller exploration of this issue. 

On October 26, 1948, Mr. Fitzgerald replied to  the Commission's letters of 
October 6 and October 22, 1948. From this reply i t  appears that  the officers of 
TTE do not, intend to  avail themselves of this proffered opportunity to Participate 
in a fuller esploration of this question. In  particular it appears that the officers 
do not intend to  answer questions or submit facts concerning their loyalty and 
their associations with Communist party organizations, as in our view they mu% 
do. in their capacity of officers of unions who have wide authority over atomit 
energy activitf personnel. 

Accordingly the Atomic Energy Commission now directs that  General Electric 
Company withdraw and withhold recognition from the Cnited Electrical, Radio 
and Machine 'Vi'orkers of America, CIO, in respect to  any employees of Genera: 
Electric Company engaged on work at AEC-owned or AEC-leased installations 
in the Schenectady area or engaged on atomic work which is defined as c1asCifir:if 
hv the Atomic Energy Conlnlission and being performed by the General Electrlr 
Company. 

reappraisal of the situation will be made within a reasonable period of time 
aft,er :-ou hare  taken the necessary action to  comply with this directive. I'OU 
will thereafter be advised as to  any further steps that  may be necessary. 

We wish to  emphasize that this action, while made necessary by this refus$ of 
these particular union officers to  accept obligations as to loyalty investigatlorfi 
(which their own memLers engaged in classified atomic energy work hare d' 
accepted), is in no wise a reflection on the membership of this union, ernploF5 
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who hare been investigated and cleared. Further, we take 

@ m p ~ ~ ’ ~ g a i n  to make it clear that the Commission does not object to  F i l ~  opp ElectrlC Conlpan? estending recognition as bargaining agent for atomic 
to an:- labor organization xhose officers have met the requisite 

n?,4 ,n respect to full and unqualified adherence and loyalty to the interests 
iBS I,tidiir ed states. 

U.1t.. . ~-oL1r 

f .. 
~ ;i!:@!.o~kers 

i~ Linccrel>* >-ours, 
C N I T E D  STATES ~!LTOMIC ESERGY COMNISSIOX, 
DAVID E. LILIEISTHAL, Chairman. 

ITEM 13 

GENERAL ELECTRIC COMPAX’P 
Electric Building, 570 Lexington Avenue at FiftF-first Street, Gene Kew Sork 22. N. Y. 

KOVEMBER 3, 1948. 
nhTrD E. LILIENTHAI,, 

?!E. chairman, Atomic Energy Commission, 
1901 Constitution Avenue, Uhshinqton 25, D. C. 1””- 

D E ~ R  fifilR. LILIENTHAL: This will acknowledge receipt of your letter dated 
so fc~ber  1, 1948, directing the General Electric Company to withdraw and 
* hold recognition from the VER & MV’A as the bargaining representative of 

levees engaged on work at AEC-owned or AEC-leased installations in reDP - $ gcben&ady area or engaged on atomic energy work which is defined as 
.fid by the AEC and being performed by the General Electric Company. 

<cQ+,ds, we are today issuing the following notice to  all our employees 
,(@ted bJ 7 I Tour directive, and we %-ill immediately take the action indicated 
-+gin: 
, ,911 Employees Engaged on Work at AEC-Owned or AEC-Leased Installations 

in t& Schenectady Area, or Engaged o n  Classified Atomic Energy Work: 
, . ~ h ~  General Electric Company has received the following directive from the 

sto,.& Energy Commission: 
[Text of letter dated Kovember 1, 1948, from AEC to  General Electric] 

-pursuant to this directive from the Atomic Energy Commission, you are hereby 
notified that effective. immediately the General Electric Company will withdraw 
,nd rithhold recognitlon from the UER & MWA.as the bargaining representative 
of 3nv employees engaged on work at AEC-owned or AEC-leased installations in 
the Schenectady area or engaged on atomic energy work which is defined as 
C;s*ified by the Atomic Energy Commission and being performed by the General 
gj,ytric Company. Accordin&, the Company nil1 discontinue check-off arrange- 
~n‘nts TIith respect to, and will refuse to meet with or otherwise recognize repre- 
weststires of the LER & MWA as representing, employees affected by this 
Bwctive of the Commission. 

**.hv employee affected by this directive will, of course, continue to have the 
mht Gdividually to present grievances to the Company, and further, the Com- 
p~ stands ready and willing (subject to such further directives as may be iven 
x the Atomic Energy Commission), in accordance with the Atomic Energy born- 
&ion’s letter of Xovember 1, 1948, to  extend recognition as bargaining agent 
hr atomic energy workers in our employ to any duly certified labor organization 
:Tieluding the UE) whose officers shall meet the Atomic Energy Commission’s 
andards ‘in respect to full and unqualified adherence and loyalty to the interests 
*? the United States.’ 

“There will be no changes in wages or working conditions with respect to emplogees 
‘ccause o,f this action.” 

Verx truly yours, 
C. E. WILSON. 
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AEC FEDERAL EMPLOYEE PERSOKNEL POLICY 

.. 
3 

FOREWORD 

The people of the United States, traordinary” in the Atomic E~~~~ 
through Con ress, have entrusted to Commission. 
the Atomic Snergy Commission the Rapid progress in scientific achieve 
vital and urgent task of developing and ment is the most vital factor in ‘cassur. 

p.” utilizing atomic energy for the purpose ing the common defense and secut  
of “improving the public welfare, In- Such progress and the forward move, 
creasing the standard of living, strength- ment of our own responsibility necessi, 
ening free competition in private enter- tates a work environment in which 

and promoting world peace.” of us has an opportunity to put forth 
~I~;tchievementievement, of these objectives re- his best effort at the work for Which he 
quires a high order of skill, ingenuity, is best fitted. An essential factor in 
patience, loyalty, and perseverance in maintaining an environment that 
meeting and resolving many new and courages each employee to work enthu- 
complex problems. siastically and willingly to the best of 

All of us selected to serve in this task his ability is an organization responsive 
should be proud to  be able to contribute to suggestions for improving the wag in 
so directly to the welfare of the Nation. which things are done. 
Every job is a vital part Of our over-all In  developing such an environment it 
Program- Our objectih’es cannot be met is essential that  selection of employees, 
unless each individual employee, what- work assignments, and promotions are 
ever his duties or res onsibilities, 1s on the basis of .merit and productiT+tr. 
pulling his full weight. Every employee Political tests or qualifications, famiir 
of the Atomic Energy Commission can relationships, or other extraneous cfiteri;t 
derive special satisfaction and inspira- cannot be given consideration. 
tion from the After a careful study of our nee& and 
his particular assignment, he is a mem- of our experience thus far, we have 
ber of a unique enterprise of the greatest adopted a set of basic personnel policies 

that whatever 

im ortance to the national welfare. which is set forth below. 

is “subject at all times to the paramount broad 
$he carrying forward of this mission These policies will 

framework within 
the 

which our objective of assuring the common de- 
their application due consideration Rill 
be given to the requirements of national secrecy stemming from the direction of 

but “secrecy” must not be the Congress means that there must be 
assurance that the character, associa- securit?~ allowed to  become a cover for bad tions, and loyalty of employees and 
workers in atomic energy shall be of the management practice’ 
highest order. It means that unusual %Ian? members Of the Washin@on 
standards of conduct and self-discipline, and field staffs have participated in for- 
both on and off the job, must, be applied. mulating the policies and have shared 
It means that the exchange of informa- their experiences. An even broader 
tion and the handling of equipment, participation is essential in the future. 
materials, and documents must be pre- A sound personnel job is essential to 
cise and within established procedures. the effective and economical accomplish- 
In short, i t  means that many phases of ment of the work goals of the agency. 
the manager’s job that are “ordinary” We believe that these policies 
in most organizations become “ex- the basis for such a personnel jo 

fense and The necessary management job be performed. In 
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manager and all other 
ho direct the Work Of others 

tllat those under their super- 
l;non- 

jobs, to whom each is 
the authority that goes 

ObS, the relationships of their 
jobs in the organization, 

annels of communication. 
geographical area n-ill so 

s as to  provide con- 
guidance and assist- 
s and employees in 
application of the 

the organization will 
result of careful planning de- 

\* ty to meet specific. program needs. 
r.crtain sound organlzatlon practices 

&\*jous to all good supervisors. Fer, the Commission feels strongly 
goaetactices such as the following are 
WtJten forgotten and therefore they 
w’ set, forth below as a part of this 
+r9 

*bsjgament of responsibility will 
E m .  ’\. with it commensurate delegation 
,,f stithorit?’. 

2. alny change in the responsibilities 
position or a group of positions will 

tr. preceded by a definite understanding 
oII part of all concerned. 

3. Ah employee will not be required 
r e p &  directly to  more than one 

,,,pervisor. 
4. Instructions and directions will be 

firen to employees only through, or 
K i t h  the agreement of, the immediate 
sirpervisor. 

:. Changes in an employee’s work 
wignment or employment status will 
be communicated to  him, after proper 
ttpprovals, only by his immediate 
supervisor. 

I EMPLOYEE PARTICIPATION 

The widest practicable opportunity 
ail1 be afforded to employees for consul- 
tation and explanation in the formula- 
tion and development of policies affect- 
KX their employment status, working 
conditions and productivity. This 
!TPortUDitY n-ill be effected through 
psirive encouragement of a free ex- 
change between supervisory and SuDer- 

h in this policy. 

@ll?V* 

, 
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Employees are urged to  avail them- 

selves of these opportunities for partici- 
pation. 

The rights of employees to join or 
refrain from joining employees’ organiza- 
tions of their own choosing mithout co- 
ercion or fear of discrimination is recog- 
nized. - 

It is also recognized that employee 
organizations can make a positive con- 
tribution in furthering the atomic en- 
ergy program. Accordingly. the partic- 
ipation of employee organization in the 
program is welcomed. The promotion 
of sound employee-management rela- 
tions is a mutual concern and benefits 
employees and the Commission alike. 

NONDISCRIRIIEATION 

There will be no discrimination in 
favor of or against an employee or rappli- 
cant because of race, color, sex, religion, 
physical handicap, or national origin. 

EMPLOYMENT 
The far-reaching significance and 

scope of the atomic energy program 
requires high standards of employment 
which will attract and maintain an 
adequate organization of capable and 
well-qualified people. Accordingly : 

1. Adequate sources from which em- 
ployees may be recruited will be de- 
veloped and maintained. 

2. Each job will be filled on a merit 
basis by selecting the available indi- 
vidual best qualified in terms of the 
carefully determined requirements of 
the particular position and in accordance 
with the Veterans Preference Act of 
1944. - 

3. Opportunity for transfer and pro- 
motion will be provided in order to  
make full use of demonstrated skills and 
abilities. Qualified employees will be 
selected to fill vacancies unless candi- 
dates who are not employees are better 
qualified. 

4. In the appointment or promotion 
of individuals or any other personnel 
action no political test or qualification 
shall be permitted or given consideration. 

- 
P 
G 

TERMINATIONS 

When it is necessary t o  reduce em- i- 

rwed employees of points -of view- and ployment, the selection-of employees for 
i d e a  in their daily work together and retention within an appropriate geo- 
111 regular departmental staff meetings. graphical area will be on the basis of 
supervisory conferences, conferences of relative qualifications for the work re- 
management of employee representa- maining to  be done, and in accordance 
lives and other effective means. with the requirements of the Veterans 
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Preference Act of 1944 including veteran 
status, demonstrated performance and 
length of federal service. Reasonable 
notice will be given to  employees whose 
services are to  be terminated. 

An employee will be discharged from 
his position or demoted for cause only 
after he has been given (1) a statement 
of the reasons for the proposed action, 
(2) an opportunity to reply and (31 an 
opportunity to appeal any determina- 
tion to  dismiss. An employee may be 
put in suspension status without pay 
pending final determination. 

EMPLOI'EE ET'ALUATION 

Systems will be established t o  evalu- 
ate and record performance and capa- 
bilities of employees, to  determine any 
need for their further development or 
change in job status. Each supervisor 
will use current information on the ex- 
perience, qualifications and performance 
of each individual under his direction as 
a basis of planning for the further de- 
velopment of such employees. Each 
supervisor will discuss any evaluation 
and the basis for it m-ith the employee 
affected t o  develop mutual understand- 
ing. 

TRAIKING 

Teaching skill is a requisite of effective 
supervision at all levels. 

Employees will be provided with 
opportunity to  fill any gaps in their 
knowledge, skill or attitude in order t o  
enable them to  perform the tasks as- 
signed to  them in the best known ways. 
This will include programs for orienta- 
tion and induction before assignment of 
work, daily training on the job and 
training in supervision. 

GRIEVANCES 

SALARY A N 3  WAGES 
Salaries and wages ~4 be determined 

9's falloffs: -~ 

1. Certain Scientific and technical 
positions which the Commission fir,& 
must be exempted from the salan. 
scales of the Classification Act of 1923 
as amended, will receive salaries whit< 
are arrived at after. consideration 
the rates paid for Similar work by 
Government and private Organizations 

2. Wages for laborer and mechanic 
positions will be established after con- 
sideration of rates paid for similar 
a-ork by other Government and private 
employers in the appropriate ge5 
graphical area. 
3. Salaries for positions other than 

those discussed above will be established 
in line with the pay scales of the Classi- 
fication Act of 1923, as amended, in 
accordance with the requirements of 
the appropriate act  for the current fiscal 
year. 

The method by which the rate of pay 
for his job is determined will be ex- 
plained to each employee. 

BENEFIT PLANS 
There will be a formal and specific Employees will be granted the same 

grievance Procedure. Supervisory and benefits with respect to  annual leave,, 
supervised employees have an obligation sick leave, leave of absence, workmen's 
to  make every effort to  resolve employ- compensation, military leave, court 
merit relations problems as they arise. leave, leave for voting purposes, hob- 
Failing prompt- and satisfactory adjust- days, and retirement as are granted to 
merit of any Wevance, aPProPrlate Pro- other Federal employees. Information 
vision will be made for appeal. Em- on the details of these plans will be given 
plopees may designate representatives of to emploirees. 
their own choosing to assist them in 

ing grievances employees will be free 
from any interference, restraint or The Atomic Energy Commission 
reprisal. looks forward to the further develop- 

presentation of grievances. In  present- C O ~ C L U S I O N  
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this policy: First,, through the 
of d and effective execution 

a$e-hc5f!ecip~es of sound employee 
; the prln the Commission members, 

L " ~ f i t ~ ~ ~ ~ ~ c ~ ~ ~  Ajanager, and all the em- z,15 6 . direct the work of others; 
p i (  , e e P  . the n-hole-hearted ac- 
;qO1~dr bx ti 11 employees of the obli- 
& ~ ~ A " r ~ h a t  attach to  their emplovment 

development of effective 
&F livee-rnanagement cooperation. 
cmfht:5c p olicies are an integral part of 

dsilv ,ctivities of supervisors at all 
& - d of all other employees. The 

p:'"Il:: Ihe ' energy program; third, 
the jP 

p-ek @ 
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General Manager, aided by the Director 
of Organization and Personnel, will take 
such action as is appropriate to  imple- 
ment, these policies, to evaluate tBhe 
adequacv m-ith which the policies meet 
current program needs, and t,o assure 
performance in accord nith established 
policies. 

A s  additional experience is gained 
with the broad principles stated above 
and as the task of implementing these 
principles with more detailed policies 
and procedures goes forward, the 
widest opportunity will be provided 
employees to  make knovi-n their views. 



E. 0. 9816-PI10VIDIXG FOR THE TRAKSFER OF PROPERTIES AND 
P E R S O ~ ~ ; E L  TO THE ATO311C ENERGT COh~MISSIOK 

APPENDIX 11 

BT- virtue of the authority vested in me by the Constitution and the statub 
inc1;ding the Atomic Energy Act of 1946, and as PresidFnt of the United stat& 
and Commander in Chief of the Army and the Javy, I t  1s hereby Ordered aQd 
directed as fOllo\~% : 

1. There are transferred to  the Atomic Energy Commission all interests owned 
by the United States or any Government agency in the followring property: 

(a) All fissionable material; all atomic weapons and parts thereof; all 
facilities, equipment, and materials for the processing, production, or utiliza, 
tion of fissionable material or atomic energy; all processfs and technical in- 

e1 
formation of any kind, and the source thereof (lncludlng data, drawin 
specifications, patents, patent applications, and other sources) relating to the 
processing, production, or utilization of fissionable matertal or atomic energy. 
and all contracts, agreements, leases, patents, applicatlons for patents, &,: 
ventions, and discoveries (whether patentred or unpatented) , and other righta 
of any kind concerning any such items. 

(b) All facilities, equipment, and materials, devoted primarily to atomic 
energy research and development. 

2. There also are transferred to  the Atomic Energy Commission all property 
real or personal, tangible or intangible, including records, owned by or in tt;; 
possession, custody, or control of the Manhattan Engineer District, War Depart 
ment, in addition to the property described in paragraph 1 above. Specific items 
of such property, including records, may be excepted from transfer to the C o m b  
sion in the following manner: 

(8) The Secretary of War shall notify the Commission in writing as to the 
specific items of property or records he wishes to  except; and 

(b) If after full examination of the facts by the Commission, it concurs in 
the exception, those specific items of property or records shall be excepted 
from transfer to  the Commission; or 

(c) If after full examination of the facts by the Commission, it does not 
concur in the exception, the matter shall be referred t o  the Presldent for 
decision. 

3. The Atomic Energy Commission shall exercise full jurisdiction over all inter- 
ests and property transferred to the Commission in paragraphs 1 and 2 above, in 
accordance n-ith the provisions of the Atomic Energy Act of 1946. 

4. Any Government agency is authorized to  transfer to  the Atomic Energy 
Commission, at the request of the Commission, any property, real or personal, 
tanaible or intangible, acquired or used by such Government agency in connection 
with any of the property or interests transferred to the Commission by paragraphs 
1 and 2 above. 

5 .  Each Government agency shall supply the Atomic Energy Commission with 
a report on, and an accounting and inventory of, all interests and property, d e  
scribed in paragraphs 1, 2, and 4 above, owned by or in the possession, custody, or 
control of such Government agency, the form and detail of such report, accounting, 
and inventory, to be determined by mutual agreement, or, in case of nonagree- 
ment, bj- the Director of the Bureau of the Budget. 
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the Atomic Energy Commission, all civilian 
tan Engineer District, War Department, 

etary of K a r  may by mutual agreement 
nsfer to  the Commission. 

sonnel heretofore assigned or detailed to  the 
Department, shall continue to be made avail- 
;v and naval duty, in similar manner, without, 
status of such personnel, for such periods of 
the Commission and the Secretary of Kar or 

e services, personal or other, including the use of prop- 
lahle by any Government agency to the Manhattan 
artment, shall be made available t o  the Atomic Energv 

s heretofore and under the arrangements now 
er 30 days’ notice given by the Commission or by the 
ed in each case. 
horized to exercise all of the powers and functions 

cutive Order KO. 9001, of December 27, 
te  to contracts heretofore made by or hereby 

dispositions as map be determined by the Atomic 
overnment agency concerned to  be necessary to 
d or directed by this order shall be carried out in 
e Bureau of the Budget may direct and by such 

as of midnight, December 31, 1946. 

o, 9908-RESERVATION OF SOURCE MATERIAL IN CERTAIN LANDS 
OTC’NED BT THE UNITED STATES E. 

of the authority vested in me as President of the United States, 
in further effectuation of the policies declared by section 1 of the Atomic 

pn d 
l,!m. so far 8s not in conflict with esisting law, (a) all disposals af lands, other 
.ha public lands, heretofore or hereafter acquired by the United States or any 
ztrurnentalit~r thereof, including lands in the Territories and possessions of the 
nired States, exceptjn conveyances where all minerals, including source material, 

reserved to the Lnited States, (b) all leases, permits, or other suthorizations 
Gf ahatever kind hereafter granted to remove minerals from such lands, and (c) 

]ernes, permits, or other authorizations which otherwise would preclude the 
l -n i td  States from exercising its right to  enter upon the lands and prospect for, 
rrtine, and remove minerals, shall contain the following reservation: 

,411 uranium, thorium, and all other materials determined pursuant to 
action 5 (b) (1) of the Atomic Energy Act of 1946 (60 Stat. 761) to  be pecu- 
liarly essential to the production of fissionable material, contained, in what- 
ever concentration, in deposits in the lands covered by this instrument are. 
hereby reserved for the use of the United States, together with the right of 
the IJnited States through its authorized agents or representatives at any 
time to enter upon the land and prospect for, mine, and remove the same, 
making just) compensation for any damage or injury occasioned thereby. 
However, such land may be used, and any rights otherwise acquired by this 
disposition may be exercised, as if no reservation of such materials had been 
made; except that, when such use results in the extraction of any such mate- 
rial from the land in quantities which may not be transferred or delivered 
rithout a license under the Atomic Energy Act of 1946, as i t  now exists 
or may hereafter be amended, such material shall be the property of the 
1-nited States At,omie Energy Commission, and the Commission may require 
delivery of such material to it by any possessor thereof after such material has 
heen separated as such from the ores in which it was contained. If the Com- 
mission requires the delivery of such material to  it, it shall pay to the person 
mining or extracting the same, or to such other person as the Commission 
determines to be entitled thereto, such sums, including profits, as the Com- 
mission deems fair and reasonable for the discovery, mining, development, 
production, estraction, arid other services performed with respect to  such 
material prior to  such delivery, but such payment shall hot include any 
amount on account of the value of such material before removal from its 

Act of 1946 (60 Stat. 755), it is hereby ordered as follows: 

I *  
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place of deposit in nature. 
of such material to  i t ,  the reseryation hereby made shall be of llo f,lrt;r\ 
force or effect. 11.- 

If the Commission does not require deiiv 

2. The reservation required by paragraph 1 above need not be iqcluderl 

primarilv to  a residential use. 
3. Eiecutive Order S o .  9701 of March 4, 1946, entitled “Providillg for ~, 

Reservation of Rights to Fissionable Materials in Lands Owned by the rni,(~‘;  
States,” is herebv revoked: but such revocation shall not be Construed t 
the revocation of‘ Executive Order S O .  9613 made by Executive Order xo 

the provisions contained therein with respect to the lands released from’Fi.i,h 0 ’%rbj 

draM-al by the revocation of Executive Order KO. 9613. (Effective, D ~ ~ ~ ~ ~ ~ , ~ ;  
5, 1947.) 

disposition of land n-hich is not in excess of one acre and n-hich drvuteil I ’  

E .  0. 9829-EXTEKSIOX OF THE PROT’ISIO?;S OF EXECUTIVE oBBEg 
KO. 9177 O F  &lAT 30, 1942, TO THE t.K;ITED STATES -4TOMIe ~x~~~~ 
c 0 bZM I s SI o s  
By virtue of the authority vested in me by the Constitution and of the 

United States, and particular1;v b:- title I of the First War Powem Act, 1541 
approved December 18, 1941 (55 Stat. 838), and in the interest of the il,tenlai 
management of the Government, I hereby extend the pro_v!sions of 
Order KO. 9177 of Map 30, 1942 (7 F. R. 4193,  t o  the Lnited States *4tonlic 
Energy Commission; and, subject to  the limitations contained in that order, 
I hereby authorize the United States Atomic Energy Commission to Perform and 
exercise all of the functions and powers vested in and granted to the Secretarv 
of n-ar, the Secretary of the Treasury, the Secretary of Agriculture, and 
Reconstruction Finance Corporation by that order. 

This order shall be applicable to  articles entered for consumption, or with. 
dran-11 from warehouse for consumption, on or after January 1, 19-47. (EffectiIre 
February 21, 1947.) 

E.  0. 9177-DEFIKING ADDITIOXAL FUNCTIONS, DUTIES AND POWERS OF 
THE SECRETARY O F  THE TREASURY, THE 

SECRETARY OF AGRICULTURE, AKD THE RECOSSTRUCTIOS FI?;A~cE 
CORPORATION 

Bv virtue of the authority vested in me by the Constitution and laws of the 
Unitled States, and particularly by title I of the First War Powers Act, 1941, ap 
proved December 18, 1941 (Public Law 354, 77th Cong.), as President of the 
United States and Commander in Chief of the Army and Navy of the Unit& 
States, it is hereby ordered as follows: 

1. The Secretary of War, the Secretary of the Kavy, the Secretary of the 
Treasury, the Secretary of Agriculture, and the Reconstruction Finance Cor- 
poration are each authorized t o  exercise the functions, powers and duties heretofore 
vested in the Secretary of the Kavy by that  provision of an act approved June 
30, 1914 (38 Stat. 399; 34 U. S. C. 568),  which reads as follows: 

Provided, That hereafter the Secretary of the Savy  is hereby authorized 
to make emergency purchases of war material abroad: And provided f i u f h w ,  
That when such purchases are made abroad, this material shall be admitted 
free of duty. 

2. The Commissioner of Customs, with the approval of the Secretary of the 
Treasury, shall issue regulations governing the entry and admission free of duty 
of articles as to  which an officer or the agency designated in section 1 of this 
order shall make a certificate to  him in the following form: 

The procurement of this material constituted an emergency purchase of 
war material abroad and i t  is accordingly requested that  such material he 
admitted free of duty pursuant to the Act of June 30, 1914 (34 U. S. C. 56% 
and Executive Order So.  9177. 

3. The authority herein conferred, including the authority to execute the 
certificate set forth in section 2 of this order, may be esercised by the Secretar? of 
\Tar, the Secretary of the Kavy, the Secretary of the Treasury, and the Seeretar!’ 
of Agriculture, and the Board of Directors of the Recon5truction Finance Cor- 
poration, respectively, or in their discretion and by their direction, reapecti~7eh, 

THE SECRETARY OF WAR, 
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rcised also by and through any officer or officers or civilian officials of 

epartments and agency designated by them for those purposes, 
the Secretary of Agriculture b:- and through such corporations 

nt of -4griculture a5 are under the direction and supervision of 
of Aariculture and in the case of the Reconstruction Finance Cor- 
nd through one or more of its subsidiary corporations. The Secre- 

Fecretarv of the Kal-c-y, the Secretary of the Treasury, and the 
+%griculture, and the Board of Directors of the Reconstruction 
ration mag authorize such officer or officers or civilian officials of 

depart,ments or agency or such corporation or corporations sub- 
econstruction Finance Corporation or under the direction and 
e Secretary of Agriculture to make further delegations of such 

authorit!: Tithin their respective departments and agency, and 
FllCh corporation or corporations. 
his order shall become effective as of the date hereof, shall continue in 

4. effect until the termination of title I of the First K a r  Powers Act, 1941, and i ~ @ ~ ~ ~ ~ l  allthorize or ratify an:- emergency purchase of war materials abroad 
and - or hereafter made by or for the account of any of the said departments, 

or such corporations, and any such war material so purchased 
thexp be entered. or withdrawn from warehouse, for consumption free of duty 
n:iil,g the effective period of this order. 

I inl. provision of an3- Esecutive order, and any provision, rule, or regulation 
3* iffiver, department, board, commission, bureau, agency or instrumentality 

td ’“Go~~ernrnent of the United States conflicting Kith this order are superseded 
(Effective, hfay 30, 1942.) 

t p t  

f i p e t  ofore 
said 

the be extent of such conflict. 

0. 9925-ESTABIJSHING AIRSPACE RESERVATIONS OVER CERTAIN E. 
F A ~ ~ ~ ~ T I E S  O F  THE CXITED STATES ATOMIC EK’ERGY COMMISSION 

R~ t+-t,ue of and pursuant to the authority vested in me by section 4 of the Air 
r,,merce Act of 1926 (44 Stat. 5701, the airspace above the three following- 
Jt 

portions of the Cnited States is hereby reserved and set apart for 
jonal defense and other governmental purposes as airspace reservations within 

no person shall navigate an aircraft except in the interest of national defense 
allthority of the United States Atomic Energy Commission: 

411 that area within the United States lying within each of the following- 

1. Clinion Engineering Works,  Oak Ridge, Tenn.-Beginning at latitude 
36’00‘25” longitude 84’07’05” - thence t o  latitude 35’51’35’’ longitude 
$4’16’25’’; thence t o  latitude h5’52’10’’ longitude 84’24’15’’; thence t o  
latitude 35’55’45” longitude 84O29’30”. thence to lai :ude 36’05’05” 
longitude 84’13’30’’; thence t o  latitude J$oO0’25’‘ longitudL 84’07’05”, the 
noint, of beginning. 

of 
d&&,ed boundaries : , 

r----- 
2. IlanfGd EGggineer Works, IZichland, Wash.-Beginning at latitude 

46O33’40’’ longitude 119’13’00”- thence to  latitude 46O20‘00” longitude 
119”13’13”; thence to  latitude 46’18’06’’ longitude 119°30‘00’’; thence to 
latitude 46’26’00” longitude 119’47’25” - thence t o  latitude 46’40’45)‘ 
longitude 119’47’28’‘ : thence t o  latitude 46’46’50” longitude 119O33‘35’’; 
thence to latitude 46’46’50” longitude 119’28’16”; thence to latitude 
46’33‘40” longitude 119’ 13’00” the point of beginning. 

3. Los Alamos Pr%ect. Santa Pe ,  X. Afex.-Beginning at latitude 36’00’00“ 
longitude 106’04’00 * thence along the Rio Grande River to latitude 
35O45‘00‘’ longitude iO6’15’00’’ * thence t o  latitude 35’45’00’’ mgitade 
106’30’00” : thence t o  latitude 36’00’00’’ longitude 106°30’00‘‘; t. ence to 
iatitude 36’00’00” longitude 106’04‘00”, the point of beginning. 

.4np person navigating an aircraft within any of these airspace reservh ions in 
ridation of the provisions of this order will be subject to  the penalties prescribed 
in the Civil Aeronautics Act of 1938 (52 Stat. 973), as amended. (Effective, 
Jauary 17, 1948.) 

~ 
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