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FOREWORD

Atomic energy development in the United States is now 10 vears
old. It was in the last week of Jangary 193v9 .that. the phenomenon

f nuclear fission was first confirmed in the United States. .

° In one decade, a whole new body of knowledge has been built up.
Frontiers of science have been pushed ahead. Atomlc energy has
peen used as a weapon of war, but it also _holds promise of great beneﬁts
to mankind. Men are diligently seeking the means of deve10p1.11g
the new knowledge and of controlling this force in order to realize
those benefits. o

Two years ago, the United States Atomic Energy Commission was
established under the Atomic Energy Act of 1946, which sets forth
the broad policies and objectives of the national atomic energy
prograim. : .

During these 2 years the trouble spots which threatened continuity
of production of fissionable materials have been largely eliminatec_l.
The weapons situation has been greatly improved. Important addi-
tions 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 expansion of effort in all phases of atomic energy develop-
ment, 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 first 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 expenditure of such sums, under re-
strictions which preclude normally free and open analysis, places the
Commission in a position not fully consistent with the traditional
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FOREWORD

methods of public accountability and management. I\Te\-*erthelesS
as the scope of this and earlier Commission reports indicates, a wj d"
area of reporting is entirely feasible. &

This report, and a subsequent special report on Reactor Develop
ment which the Commission will submit to the Congress in the nea;
future, are an attempt to provide information on plants and op OPer.
ations essential for an understanding of the purposes and resyjgg of
the Nation’s heavy expenditures for atomic energy development., ang
the problems and difficulties encountered in the program.

The report indicates expansion and improvement all along the
atomic energy development chain from the mines to the ultimate use
made of fissionable material. Activity has stepped up steadily j,
1948. The first year of the Commission’s stewardship of the atom,
energy project, 1947, was largely spent in analysis and planning, with
a start made on needed expansion. In 1948 the full program
long-range development got under way. Actual production operatiopg
were improved and output increased. The fact is, however, that thg
important research and development problems in atomic energy hay,
yet to be solved.

By the year’s end the United States atomic energy program haq
attained & momentum which, if sustained, the Commission believeg
will maintain and increase the Nation’s lead in atomic energy do.
velopment.

But there are a number of phases of the operations where the rate
oi progress has not been satisfactory. These include: Adequate
 budget and accounting reporting; cooperation and exchange of in.
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
existed 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
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FOREWORD

cam and better satisfy the requirements of accountability for
P ic funds. o | .
- the matters reflected in this report which are of special con- -
Amonfhe Congress are the results achieved with the assistance of,
cern 10 cooperation with, other agencies of the Government. The
and gllission desires to report to the Congress its satisfaction with

1l i "
¢ e relamonshlps. | thon >
thes Department of Justice has worked with the Commission in a

Tlﬁ.ﬁdve spirit. - In particular, the Federal Bureau of Invest’igatio.n
0(: carried out the large investigative responsibilities assigned to it
ﬂéer the Atomic Energy Act with great thoroughness. o
UBThe General Accounting Office has shown broad understanding and
sided in the working out of the special accounting problems of the
ztomic energy program. . .

The United States Geological Survey and tt.le United States Bureau
of Mines, both of the Department .of the Interior, havg assurged heavy
msponsibilities in the raw—materlals'progra.m. Their services ha.ve
relieved the Commission of the necessity of directly carrying out major
raw-materials projects, at savings to the Government. ,

Jmproved staff coordination, better understanding of common prob-
lems, and the work of the Military Liaison Committee have strength-
ened mutually helpful relationships between the Commission and the
National 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 worked 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 7
cooperation with these two nations in certain specified areas.

Relationships with the United Kingdom and Canada in the field of
stomic energy have continued under the guidance of the Combined
Policy Committee of the three nations, of which the Secretary of
State of the United States is Chairman. This Committee was first
established in 1943. The members for the United States, in addition
to 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
Atomic Energy of the Congress fully and currently informed, the
Commission furnishes the Committes with a top-secret quarterly
progress report; a number of recurring reports on specific activities ;
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FOREWORD

and many letters, memoranda, and special reports. The staffg

the Commission and the Joint Committee are in almost daily conta(of
Representatives of the Committee and its staff have visited the mamt
installations of the Commission and attended the tests of atOmI
bombs at Eniwetok last spring. )

The Gencral Advisory Committee, appointed by the President 4
provided by the Atomic Energy Act, has counscled the COIHI‘nisSj: :
on the major scientific and technical developments in the provr&nil
The guidance they have given has substantially contributed tt(; the
progress of the past 2 years. N

The Commission has continued to make extensive use of advisory
committees, a practice which has been highly effective in obtainjy,
for the Government the part-time services of outstanding men lg
many fields of activity related to atomic energy development M&nny
of these men, whose names are listed in the appendixes of this report,
have devoted considerable time and effort to this work, at sacrlﬁce
and inconvenience to themselves. They have made substantial copy-
tributions to the national atomic energy program.

As the Members of the Congress know, Mr. W. W. Waymack Tre-
signed from the Commission for personal reasons, effective December
2‘1, 1948. During the first 2 vears of the existence of this Commis-
sion—two arduous yvears chmamng a far longer period of public sery-
ice which Mr. Waymack has rendered to his countrymen—he en-
deared himself to us by his personal qualities and earned our admira-

tiqn for his mature judgment and our respect for his impartiality and
objectivity. )
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PRODUCTION

INTRODUCTION

Urapium 235 and plutonium are the fuels of atomic energy. The
ount of these fissionable materials available is a significant meas-
are of the national wealth. It determines how many atomic weapons
the American people can build for defense and the number and the
ower of the atomic machines—nuclear reactors—they can operate
for the application of the new energy to all departments of the national
hﬁ;n consequence, the production of these fissionable materials is of
key importance in the United States atomic energy program. It is a
puge 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
and the newest. Eight years ago many of the mines from which
uranium 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
or pattern, without proof that the product would have any value.
Considerations of economy or maximum yield or durability did not
govern 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
serviceable. 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 Manhattan project continued to operate the existing
equipment, making only the necessary replacements, additions,
and improvements. Major projects were necessarily deferred. As a
consequence, by January 1, 1947, the time when the Atomic Energy
Commission became responsible for the enterprise, some of this orig-

1




2 FIFTH SEMIANNUAL REPORT

inal equipment and even entire plants had already been made Obsolet
by the advance of nuclear science and technology. ¢

THE AEC PROGRAM

During its first 2 years of operation, therefore, the Commissjgp ha
carried on two full-scale operations simultaneously——maintaining &ni
increasing output of fissionable materials and modernizing facilitjeg
and increasing production capacity for the future. The COmHliSsion
began by renovating and improving those facilities that were Most
essential. These improvements enabled the Commission to close ¢q.
tain inefficient plants and thus reduce personnel and other costs,

At the same time, the Commission enlisted the help of scientig,
institutions and industrial concerns in study and improvemenpt, of
every stage of the production process from mineral exploration tg the
final purification of uranium 235 and plutonium. Dividends fropy,
this work have come rapidly. Improved operating techniques apg
~equipment already have gone into operation. At many stages of pro.

duction, however, knowledge gained could be put to work only by
building major additions to existing plants or entirely new units thyt
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 cop.
struction program extending over a period of 5 years. By the eng
of 1947, the Commission had drawn the broad outlines of this program:
some designing had been completed, many engineering problems
solved, quantities of materials and equipment procured, several con-
tracts let; and preliminary construction was under way.

THE SECOND YEAR

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

With 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

i of product frorp each ton of raw material. continuefi fo grow
gse of 8 reduction of the amount of uranium lost in factory
s. During 1947, the fissionable materials industry had faced the

' st%i‘my that the break-down of worn, corroded, and outmoded

gsl . . .

P nent might interrupt production. But by the end of 1948,
eqt dditions and repairs made to plants had reduced this danger.
thinathe production speed-up of 1948, the Commission put equal
__hasis on construction and repair of plants and on research and
em,elopment work aimed at greater efficiency in the operation of the
de}anding plant. During the year, the scientists and technicians
working on. process studies pointed the way toward new economies
and better yield; they redesigned equipment and worked out altera-
tjons to plants and new designs that would further increase production
and reduce cost. _ g

Today, at the close of 1948, fissionable-materials production
extends into at least 15 states of the Nation from coast to coast. It is
carried on in 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
population of more than 50,000. At 285 million dollars, the cost of
this operation is about 45 percent of the Nation’s atomic energy
pudget 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
compounds containing radioisotopes, it is now possible for private
industry to take the lead—to develop independently materials or
wquipment required in the atomic energy business.

giel

THE PRODUCTION CHAIN

The diagram on page 4 shows the successive steps in the production
and use of uranium 235 and plutonium: The procurement of raw
materials, their refinement into feed material for the main plant units
at Hanford and Oak Ridge, Tenn., the creation or extraction from them
of fissionable materials, and the utilization of the fissionable materials
I weapons and nuclear reactors. Engineers, industrialists, workers,
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PRODUCTION 5

scientists, by their combined efforts in the pas.t 2 years, h'ave
acht about substantial gains in efficiency an.d yields at various
:; of these processes. Considerations of national security mak.e
T ossible detailed public reporting of much of this progress. It is
imiible in this report, however, to recount only in outline the advance
-Oihe manufacture of fissionable materials; detailed reports could
ql,pp}y to a potential enemy the key to important processes evolved

by this Nation’s effort.

bro
stag

Raw MATERIALS

Uranium, the raw material of atomic energy, is not a rare metal; it is
dist,ributed widely throughout the earth’s crust, in the propo.rtio.n,
roughly, of a parts to every million. But few ore deposits rich in
granium have been found. Before the war, it was used principally as
a pigment in the ceramics industry and was essentially a byproduct
of radium. or vanadium ore.

Uranium first acquired a commercial interest about the beginning

~ of the century when radium was discovered and put to use. Radium

is always 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 containing 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
as we have had has come from the low-grade carnotite ore of the
Colorado Plateau, which has been mined primarily for vanadium,
with uranium recovered as a byproduct. In the past, much of the
uranium was allowed to go to waste. During the war, the Manhattan
project operated two 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.
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THE RAW MATERIALS PROGRAM

The raw materials situation faced by the Nation in early 1945
therefore, when the Commission became responsible for the progr&n;
was as follows:

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

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

~ The program since initiated by the Commission includes extensjy,
exploration throughout the continental United States  and Alaskg
incentives to prospectors and mining companies, and research t(;
develop and improve methods for processing uranium ores. T},
United States program is still dependent upon foreign sources of
uranium, and the Commission is doing everything possible to increage
supplies procured from abroad. :

The purpose of the domestic program is to develop productign
to the fullest extent consistent with a sound economic policy. Plang
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 gt
Washington headquarters, assisted by an Advisory Committee on
Mining and Exploration, both staffed by experienced mining engineers
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 latter half of 1948, progress was made in all phases of
the program: Exploration, research, process development, and pro-
curement of ores. Private industry was taking active part.
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Erplor ation - R . ‘ .
G overnment exploration in the United States for uranium and
! ores needed In atomic energy development is carried on by the
othe" ission’s own geological staff and by the United States Geo-
CO{?;?Survey of the Department of the Interior, an agency well
ﬁi‘ed by experience, equipment, and personnel for the task. The

vernment exploration consists of regional mapping, extensive
Go logical investigations, investigation of mine and mill residues, and
£eo ond drilling for new deposits. It is exploration of a ‘long-shot”’
dlﬁlre which would not be economic for private industry, and is
nan-duc’ted mainly on public lands.
CORecent general reconnaissance has resulted in the finding of two
jormations of uranium-bearing shale. Se\r.eral areas were found in
ylaska that warrant further investigation. Major exploration,
iww'ever’ was carried on in the Colorado Plateau region. The United
States Geological Survey stepped up its diamond drilling to a rate

' of 200,000 feet per year. AEC’s own Exploration Branch prepared

1o enter this work on a smaller scale.

Meanwhile, the announcements of guaranteed prices and bonuses
stimulated & large public interest in the search for uranium. During
the third quarter of 1948 alone, prospectors sent to the AEC for
cxamination close to 800 samples, some of which contained enough
grapium to warrant field investigation. (Appendix 4 explains the
procedures to be followed in submitting samples.)

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
Monticello, Utah, in June 1948 and engaged the Galigher Company
of Salt Lake City to redesign the plant to improve uranium extraction.
The Monticello plant is expected to be in operation by July 1949,

819392°—49 2
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8 FIFTH SEMIANNUAL REPORT

Procurement of Ore and Uranium Concentrates

First shipments of ore were received July 12, 1948, at the Monticeﬂo
plant, where the American Smelting and Refining Company is doiy,
the purchasing for the Commission under a cost-type contrge
Before the Government prices were announced in April, miners Werg;
able to get only 35 cents a pound for uranium; now the price is aboy
$3.50 a pound including haulage and certain allowances.

It is expected that the new price schedule will bring out sufficien;
ore to enable the five plants in the area to operate at capacity. Prg
ent ore reserves do not justify additional plants, and the exploratiq,
program must be vigorously pursued in order to assure a reasongh)
long operating period for existing plants. If sufficient quantities
-additional ore are discovered, expansion of milling operations can }y,
considered.

During the year, the Commission extended its contracts with th,
U. S. Vanadium Corporation and the Vanadium Corporation of
America for Government procurement of the uranium precipitateg
which these two companies produce in their vanadium mills. T,
new contracts provide that the companies pay the miners for ore g
rates no less favorable than those obtaining in the Commission’s owy
ore procurement program.

FeEEp MATERIALS

The huge and complex plants that produce fissionable materials—
the isotope-separation plants at Oak Ridge, and the nuclear reactors
at Hanford—work on very different 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 the
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 at 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 Han-
ford and Oak Ridge.

When the Commission took over in January 1947, therefore, it
took on a twofold task of improving the then available plants and
processes for making these feed materials, and of getting under way
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longTANEe program for continuing improvement. Immediate
ong-

b " iijes were: :
(vesslt'les L. . . .
ne 1. Repairing most of the wartime plants then in operation,

gnd putting others .back in operation—.to increase production
capacity, assure uninterrupted production, and reduce health
and safety hazards to workers;

9 Installing in the existing plants improved processes that
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

rocess and an accounting system for keeping track of minute
quantities of this important substance;
4. Speeding up the search for better methods and machinery.

At the same time, for the longer term, it was essential to plan and
Jesign DEW and greatly improved plants to make uranium feed
materials and to develop better production methods for all of the
materials, strange to normal industrial operation, that are important

to the atomic energy program.
FEED MATERIALS CONTRACTORS

These tasks are being accomplished with the aid of the most
ralented industrial concerns and research institutions of this Nation.
More 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
Memorial Institute, Electro Metallurgical Company, Harshaw Chemi-
cal Company, Linde Air Products Company, Mallinckrodt Chemical
Works, Massachusetts Institute of Technology, and Vitro Manu-
facturing Company.

TWO YEARS 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 development. In 1948, they have enlarged production
capacity, 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 raw uranium ore and
ore concentrates. These come from either foreign or domestic sources.
The process starts when the raw material is delivered to the Com-

5000308 .




10 FIFTH SEMIANNUAL REPORT

mission or its contractors at various points in the United Stateg t
storage and preliminary handling. This consists, in general, of dryiy, r
crushing, grinding, weighing, sampling, packaging the ore, and‘chemi’
cal analysis of it. The analysis (or assay) establishes the ur&lliun;
content of each batch of ore. Assay must be very exact. It deg,,
mines payment to the ore-producer and is the basis for the rec, q
used in accounting for the uranium through the subsequent chajy, of
. processes.

In 1948, the Commission was engaged in building additional facilitieg
for the storage and processing of the ore and began renovating ang
improving older plants. Contractors have developed various proceg
improvements which raised output per man-hour, cut costs, gy
improved safety and health conditions for workers.

Production of Brown Oxide (UO)

For the second step in producing uranium gas or slugs, the rgy
feed material, which contains many unwanted chemical elementg
goes to chemical refineries. There, a series of complex reactim];

- separate the uranium from the impurities, and convert it into 5
highly purified uranium oxide—a powder called ‘“brown oxide” (UQ,),

An entirely new plant for extracting and purifying brown oxide wyg
“built and put into operation in 1948. With this addition, the browy
oxide plants operated for the Commission by contractors at varioys
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 level
of cost per unit, for 1947, it was 83, and for 1948, 79.

Production of Green Salt (UF,)

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

The green-salt plants, contructed under the extreme pressure of
war, were not intended to be permanent. One plant was taken out
of operation after the war but was reopened late in 1947 to provide
additional capacity. 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 Gov-
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PRODUCTION ' 11

ent—OWned? the remainder, either contractor-owned or under
term lease t0 the Government.
Jong” (hin the past 2 years, research and operating contractors have
“i ed improvements, both in processes and in the operation of
deve 10 I;ts that have lowered costs. Taking 100 as the cost level for
the P izhat,’for 1947 was 91, and for 1948, 84.
1946’velopment work is proceeding on plans for permanent facilities.
De&rch, now in the pilot-plant stage, will undoubtedly result in
Res® efficient, safer, and more reliable manufacturing methods.
mcg"ﬁrough a considerable part of the feed material processing the
roduction chain is the same regardless of the ultimate use of the
aterial. Some of the uranium goes through one series of operations
;‘;d emerges as feed material for the process producing uranium 235
ot the gaseous diffusion plant at Oak Ridge, or it goes through a
different series and comes out as the pure metal used in the reactors
which produce plutonium at Hanford. The metal may, of course,

also be used in other reactors for other purposes.

Production of Uranium Hezafluoride for Oak Ridge 7

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

The hexafluoride plants were constructed under wartime stress and
were not intended for permanent operation. The Commission has
under way studies on design of more efficient, and less costly hexa-
fluoride plants capable of long-term operation. These studies should
be substantially complete by the spring of 1949. In the meantime,
the 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 contractor-owned,
and the equipment is Government-owned.

During 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.

Production of Uranium 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 Imetal.
To provide additional capacity for metal production, the Commis-

sion, in 1948, reopened one of the wartime plants which had been shut

down in 1946.
Because some of these metal-production facilities are unsuitable

for long-term operation, construction of a new metal plant was

5000510




12 FIFTH SEMIANNUAL REPORT

started in 1948. The new plant will incorporate all the technologieal
improvements resulting from 5 years’ operating experience; it wil
greatly enlarge production capacity, and will provide for safer, cheapg,
and more efficient operation. The total capital investment for t‘hig’
plant is estimated at $2,500,000, of which $350,000 had been eXDende(i
by the end of 1948.

Some of the buildings of the metal-production facilities and al] o
the equipment are Government-owned, and the remaining buildipg,
are on long-term lease to the Government. : s

Since 1946, process improvements incorporated in the metal-pp,_
duction program have decreased operating costs. With the cgg
level of 1946 taken as 100, the corresponding level for 1947 wag 7q
and for 1948, 75. ’

Conversion to Rods

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

Recovery of Scrap

Because of the great importance of uranium, production methods
are, of course, designed to reduce to a minimum any process losses of
the metal. But some loss is inevitable. 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 equipment
are entirely contractor-owned and operated.

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

NEW ANALYTICAL LABORATORY

The value of uranium materials and the requirement for high purity
obviously call for precise analytical controls at each 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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y of the material, analysis and assay are necessary to protect

and purit ‘

" fnancial interest of the Government.
the @ ne the war years, various universities provided analytical
o

D under contract. Since the war, however, universities have

:el'"'ice . . .
i ly felt unable to accept semicommercial assignments on the

ral = : )
f-'enli required. Commercial laboratories normally have neither the
S(ﬁiliAties nor the background for determining the minute degrees of
ficfit-y which are required in atomic energy work.

Therefore, in 1948, the Commission authorized the construction
of o laboratory for analytical control of uranium and other special
Laterials. A 27,000-square-foot building has been purchased at
i‘]\*ew Brunswick, N. J. Alterations to this building and construction
of additional ones commenced in the fall of 1948. Laboratory opera-
tions by the Commission should get under way in early 1949.
FissioNaABLE MATERIALS—U 235

Although much higher standards of purity are required for uranium
feed materials, the atomic industry is 20t 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
resembles no other manufacturing process.

To get fissionable material from pure uranium, the wartime makers
of the bomb proceeded simultaneously upon two very different courses:
The extraction 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 OF 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
U238. 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—a
little tems 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 costing almost $800,000,000, together
with the supporting city of Oak Ridge which, at the peak of construc-
tion activity, had a population of 75,000—third largest in Tennessee.

5000312




14 FIFTH SEMIANNUAL REPORT

There were three large plants. Each made use in a different way of
the slight variance in weight. The thermal diffusion process Useq
tremendous quantities of heat to bring about a separation of U 235
and U 238. This process proved less efficient than the other two, angd
the plant has now been dismantled. The electromagnetic separaty,
process whirled uranium atoms in large semicircular arcs in a magnet;,
field. The atoms of U 235 followed a slightly different course frop,
that followed by the heavier U 238 atoms. Thus it was possible ¢,
collect U 235 and U 238 at different points at the end of the arc. Tp;q
plant is now in stand-by while improvements of the process are being
studied. For the present, the third process, gaséous diffusion, i
proving efficient enough to satisfy requirements for the extraction ¢f
U 235.

The Gaseous Diffusion Process

According to accepted physical law, the molecules of a gas are iy
continual motion and the kinetic energy* is constant for all gases gt
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=} MV? In a gas which is a mixture of
two isotopes such as U 238 and U 235, the lighter isotope will trave]
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 small.
To get a diffusate highly enriched in U 235, it is necessary to pass
the gas through a very large number of successive barriers. At each
stage, the residual gas, depleted in the U 235, is also withdrawn
and recycled through successively lower stages of barrier. (See
diagram p. 16.)

*Kinetic energy is the energy that a body has by virtue of its motion.
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K—25, THE GASEOUS DIFFUSION PLANT

K-~25, the gaseous diffusion plant at Oak Ridge, consists essen-
vally of thousands of such barriers, through which uranium hexa-
guoride gas is continuously cycled, recycled, and finally drawn off
when it reaches a certain state of enrichment in the U 235 isotope.
This process requires thousands of miles of pipe, thousands of pumps
and motors, and myriads of intricate electrical and electronic mech-
gnisms for control of the whole complex process. Because uranium
nexafluoride is intensely corrosive, the entire system must be leak-
roof and corrosion-proof. K-25 is the largest continuous process
Jant in the world under a single roof—a 60-acre roof. The plant is
approxima‘oely 1 mile long, a twelfth of a mile wide, four stories high,
and U-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,
gquxiliary structures number more than 70 and the plant occupies an

area 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
inch in diameter. They must be very thin and therefore fragile,
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 first 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 at 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
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18 FIFTH SEMIANNUAL REPORT

quality material and a substantial increase in production yielq is
expected from this step. »

Development of Fluorothene

Uranium hexafluoride, the unique feed material of the gaseqy
diffusion process, is a most difficult substance to handle, being g,
reactive that it eats through glass. Yet in K~25 it must pass through
tens of thousands of pumps, valves, and couplings without le&kage
No ordinary pump packing or valve seat can contain it. An entire]‘;
new substance was needed. During the war, a corrosion-resist&n"t
plastic compound, fluorothene, was developed. Because of ¢y,
potentialities this plastic offered during 1947 and 1948, the Comm;g.
sion and the contractor have developed new and improved methggg
of using it at various points in the K-25 process.

Fluorothene production by private industry for commercial py,.
poses is now permitted and the chemical industry is already making
use of its special properties. This new plastic is one of a numbep
of new products growing out of atomic energy development that gr,
benefiting other industries.

Natural Gas for Power

The K25 steam power house is essential to the maintenance of fy]|
production of uranium 235 by the gaseous diffusion process. At
present it 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 reasons,
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 Tequirements have been steadily reduced. Plant data are
continuously and automatically reported by a vast complex of instru-
ments 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 made it possible to cut operating personnel, and
improved equipment has permitted reduction of the maintenance
force as well.

On January 1, 1947, there were some 7,000 workers at K-25.
Today, although output has been increased, the number of workers
1s 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-
us diffusion plant during the past 2 years, has increased the produc-
« n yield by a substantial factor. Improvements immediately in
tl:Os,pect will bring further increase. At the same time, a reduction
of 15 percent in operating expenses has been accomplished during a
wriod when costs of both labor and materials were steadily increasing.
'There is continuous investigation into possible improvement of the
ase0US diffusion process. Two major design studies were completed
in 1948—one for an addition to K-25, the other for an entirely new

plant of greatly increased efficiency.
Addition to K-25 |
Now definitely projected is a large addition to the K~25 plant, which

- will facilitate the stripping of U 235 from the gaseous feed. Prelimi-

pary design studies were completed in 1948 by Carbide & Carbon
Chemicals Corp., and an architect-engineer contract was awarded in
December 1948, to Giffels & Valet, Inc. Construction is expected to
gtart in the summer of 1949, and the plant should be in operation by
late 1951. When this addition is complete, U 235 production will be

increased considerably.

New Gaseous Diffusion Plant

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

Oak Ripge ComMmuNITY

When the decision was made to locate U 235 production facilities
in the Tennessee Valley, it 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
country. Such a community was desirable, also, to concentrate the
key operating personnel under Government protection and permit
easy access to the plants. The President, in initiating the Manhattan
project in June 1942, 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
without any integrated long-term plan. As presently constituted,
itoccupies some 9 square miles in the northeast corner of the 93-square-
mile Government reservation known as the Oak Ridge area. The
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town itself lies within the borders of Anderson County, Tenn.
the end of 1948, its residential population was nearly 36,000, apq
employment of all kinds within the Oak Ridge area approximateq
21,000. The communities of the region are already crowded, apg
absorption of the entire operating staff of the Oak Ridge projec
by off-site towns is impossible. Furthermore, the Oak Ridge con,.
mumty already has facilities that can be effectively and economically
used in providing permanent living accommodations for a large papy
of the operating staff. Present plans, therefore, are to continy,
operating the town of Oak Ridge indefinitely.

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

PRESENT FACILITIES

Oak Ridge is a mixture of permanent, semipermanent, and syubh.
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, engineers
administrators, and craftsmen upon whom the atomic energy pl‘Ogram’
at Oak Ridge depends. In order to plan intelligently the large-scale
improvements necessary to convert Oak Ridge to a permanent com-
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 provides 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 town 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-
Anderson performs procurement, property maintenance, and pay-roll
services for the police, fire, hospital, and public health departments,
with technical direction of these functions remaining with the Com-
mission. The schools, while technically a part of the Anderson County
school system, are financially supported entirely by the Commissiol,
by special agreement with the county government.
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addition to supplying municipal services and maintaining
ential housing, the Oak Ridge community management cares
irtually all services for research and production operations,
L pcluding provision of freight and passenger transportation services,
. e |y of water to production areas, maintenance of roads, general
- supP gf the Government reservation grounds (except the technical
01:2‘13':8) operation of the motor pool serving all Oak Ridge plant areas,

fl s

and gimilar functions.
Community Admanistration by Government

Since shortly after the Commission became responsible for Oak
Ridge in 1947, administration of the town operation has been exercised
py & city manager and his staff, responsible for carrying out three
principal Programs: :

- @. The provision of housing; .

. The maintenance and operation of buildings and utilities;
~-¢. The carrying out of the functions normally handled by a
. municipal or county government.

. Under a reorganization effected in the last 6 months, these functions
have been split into three distinct units—Construction-Engineering,
Community Service, and City Management—which are coordinated
by an Office of Community Affairs.

In

feSid
for V

Reorganization of Budget and Accounts

In order to provide a more precise accounting of costs and revenues
related to the town’s operation and to provide insofar as possible for
reducing or eliminating unwarranted subsidies, a completely revised
system 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
in comparable normal communities.

Private Investment in Commercial 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.

Citizen 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
I managing the affairs of the city. They do, however, participate
I state and county elections and some of them have held public
office in Anderson County.
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In general, the community program is being directed toward Provig.
ing residents with more of the responsibilities and privileges of Politicg)
and personal democracy. The feasibility of municipal incorpomﬁoIl
and of private ownership of property is being examined.

CONSTRUCTION ACTIVITIES

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

F1sstoNABLE 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, mep
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 HANFORD 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 at Oak Ridge to try out the whole idea, both the

*At first, all nuclear reactors were called “‘piles” because they were actual piles of uranium and graphite.

The term is still correctly applied to this type of reactor, but “nuclear reactor’” is now generally used to
mean all types of self-sustuining nuclear chain-reacting assemmblies.
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farm and ranch land, the Hanford area now contains widely separated plants,
as well as a town of 20,000 persons.

§ 819392° 49 3




FIFTH SEMIANNUAL REPORT

transmutation and the chemical separation. Even before the Procesg
had proved workable, the E. I. duPont de Nemours and Co., Ip.
began to build Hanford. ’
The Hanford Engineer Works, as constructed during the war, ¢,
sisted of three reactors and the necessary chemical separation plapyg
together with a multitude of supporting facilities, including the plants’
for canning uranium slugs in aluminum before they are fed into ¢,
reactor, and the community of Richland to house the plant operatoy
The reactors were isolated and widely separated from one another in th(;
Hanford reservation, which comprises some 400,000 acres—more thyy,
half the area of Rhode Island. The water of the adjacent Columbj,
River diverted to cool the reactors would equal the water consump.
tion of a city of over a million inhabitants. The temporary cop.
struction camp housed 60,000 people, and the reservation town ¢f
Richland 15,000. Cost of the project was nearly $350,000,000.

The Building of Hanford

The staff of the Metallurgical Laboratory at the University of
Chicago (now Argonne National Laboratory), builders.of the firs;
pile, performed the basic research and assisted in the design.of thg
Hanford reactors. The duPont company was the Government’s ¢op.-
tractor for the design, construction, and operation of the plants ang
continued to operate them until September 1946, when the Generg)
Electric Co., the 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 builders
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 was
no time for full evaluation of design features. MNany assumptions
had to be made, and it is a tribute to the skill of those responsible for
design that the reactors, though somewhat deteriorated, are still in
operation today. In the original design of the separation plants,
there was no plan to provide for recovering the unused uranium.
Laboratories, offices, shops, stores, and living quarters were designed
to satisfly minimum needs and no more.
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THE HANFORD PROGRAM TODAY

The serious deterioration of the reactors resulting from more thay,
3 years of intensive operation required a major overhaul and Tecon.
ditioning program at Hanford. At the same time the nations] in.
terest required an increasing supply of fissionable material.
The Commission’s program at 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 outpy,
2. Building plants to replace existing facilities plus additionai
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 gogls

Late in 1948, the production rate of the original reactors wyg
greater than any achieved in wartime. New chemical processes thgt
should bring great savings in uranium are now in the pilot-plant stage,

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

OPERATION AND CONSTRUCTION OF 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 difficulties. '

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.

A nuclear reactor cannot be taken apart for repairs. The residual
radioactivity that infects all its components makes this normal
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. ..nance operation impossible. The Commission’s contractors,
inte? have learned a number of maintenance devices which have
gy prolonged the usefulness of the reactors. Others will be
already There can be no certainty about the ultimate useful life

velo Bd' . .
d;viepreacwrs ; sooner or later their failure may cause permanent
of t

ghut-do‘m'
Reacto? COonstruction )
Jg\;ew reactors, therefore, would be required even to assure t.he
;‘ntenance of present output. Schedules, however, call for in-
m# ed production. To provide the additional capacity needed, a
C'reaior construction program was authorized late in 1947 and was
reiight to peak of activity in 1948. More than 15,000 construction
:-i)rkers are employed on the new reactors .and on supporting facilities
for research, transportation, storage, h0u51‘ng, an(% community needs,
Important units are scheduled for completion during 1949.

mi
powevers

CHEMICAL SEPARATION

After irradiated slugs have been discharged from the reactors,
they are chemically treated to extract and purify the plutonium.
The 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
bhandled. After the plutonium has been extracted, the remaining
uranium, contaminated with highly radioactive fission products, is

held in storage.

Better Chemical Separation .

The Commission and its contractors are devoting much research,
development, and construction effort to the improvement of these
processes. More 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 this research program.
By early 1948, a large aggregation of scientific and engineering talent
was at work on the problem. The Commission’s Argonne and Oak
Ridge National Laboratories and Knolls (Schenectady, N. Y.) Labo-
ratory conducted major investigations, together with the General
Electric Co., Standard Oil Development Co., Carbide & Carbon
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icals Corp., Kellex Corp., Blaw-Knox Co., Monsanto Chemical
mic

Che d DO‘V Chemic&l OO.* 7

Co. an
CONSTRUCTION FOR EXPANDING NEEDS

The continuation and expansion of operations at Hanford has
. od a large amount of construction of supporting services, both
reqUitt ease capacity and to replace war-built facilities. Laboratories,
to mi‘(') ﬁseS shops, roads, railroads, bridges, utilities, fencing and
ware secul'i’ty installations, additional storage facilities for radioactive
Odletzszall have been under construction in 1948, together with the
‘vﬁiﬁional housing and other facilities required to serve the residents
ﬁf g permanent community of over 20,000.
° Laboratories provided in the original project were limited strictly
to those needed to perform only routine control a,nalyses: . In the
gubsequent years of operation, the neefi for research facilities .for
investigation of major plant problems increased. Some expansion
of the original laboratories was authorized from time to time to get
the mecessary development work started for the new plant. A de-
tailed survey of need for adequate permanent laboratories was made
in 1948, and plans are now being completed for the building of addi-

tional laboratories. ;

Hanrorp-RicHLAND COMMUNITY

The town of Richland, located near the junction of the Yakima
and 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-
land—Pasco and Kennewick—are also overcrowded. Additional
housing and community services are being built to serve the larger

working population needed for the expanding plant.

*In December 1048, the E. 1. duPont de Nemours and Co., Inc., of Wilmington, Del., agreed to survey
the total problem of research and engineering involved in improving the chemical processes used fn produc-

tion of plutonium.
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OPERATION OF THE COMMUNITY

. 1948, the Commission and the contractor have taken steps
Durm% the community and to make it a pleasant place to live and,
to esP ailv as feasible, a normal one. In contrast with Qak Ridge,
#s near d has been and is now being operated by the same contractor
Rmhlaﬂemtes the plant facilities which the community supports.
who OIZ the original operator, was succeeded in September 1946 by
Dupg;l;n;ral Electric Co., and Government supervision of this con-
the eration passed from the Manhattan project to the Commission
tract Oﬁary 1,1947. Here, too, the Government must conduct a wide
on ,.]atn of activities that are performed in normal communities by
vﬂr:ﬁo}rrds and local governments. Such activities include the pro-
lan n, operation, and maintenance of housing accommodations;
‘FO Izovision and maintenance of police protection, fire protection,
t ;bzg ¢ disposal, utility operation, and transportation service.
Commercial establishments operating ‘v&fitbin the reservation are
jicensed and operated under the supervision of the General Electric

" Co., which acts for the Government in these matters. By agreement

with local authorities, the school system in Richland is operat.ed as a

ular district in the Washington school system, with financial sup-
-port from the State. The Commission, however, also supports this
operation by payments to the school district and by providing the

physical plant.
Community Administration by Government

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

Richland differs from Oak Ridge in one respect: The town was
never confined within guarded barriers. Commercial interests are
now building stores and are currently discussing with the contractor
the building of rental housing in Richland. The Commission is
encouraging this interest.

Citizen Participation

A committee of Richland residents recently developed a charter for
a town advisory council for presentation to the citizens for a referen-
dum vote. While this council would of necessity be advisory at this
time, its existence would enable residents to take a more significant
part n the management of the community and should lead to more
responsibility for municipal government.
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MASTER PLAN

The housing deficiency in the vicinity of the Hanford plants con
tinues acute. Whereas at Oak Ridge the principal problem is , )
replacement of marginal and submarginal housing, at Hanforq the
Commission faces the task of supplementing existing housing in Ordei
to accommodate the personnel required to staff the expanding ODerg.
tions.

In late 1948, a preliminary draft of a master plan for Richland Was
ready. This plan will describe, in text and maps, the basis folr
planning the community; the probable directions of its gréwth: Pro.
posals for land use; location of regional and local thoroughfares; 35
development of the school system, community facilities, COMMeroejy|
and industrial areas, public utilities, and public transportatian.

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

OreER Funcrions ReLaTED TO PRrODUCTION
RADIATION DETECTION INSTRUMENTS

Radiation detection instruments are essential nearly everywhere
in the atomic energy project; the Commission and its contractors
are using about 60,000 today. For several years, project workers
had to invent these instruments for themselves and then manufac-
ture them. Today, however, 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.

Uses of 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
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oisotopes &s an indicator of their purity; for health physics moni-
. —to measurend analyze the radiations to which workers may
tOI'm:: osed; for fundamental research—to reveal nuclear activities,
be e“;If)o]low the movements of tracer isotopes; and for a great many
or .t'(é purposes, wherever nuclear radiation is released.
ﬁurll?here are dozens of types of these instruments adapted to different
woses. Most of them collect the electrically charged particles
' mguced in the air or gases by nuclear radiations, as contrasted with
:1:.) principle of detection of electrical currents induced in conducting
colids (wires) of a radio detector or a light meter. To get ’?he sensi-
(ivity and flexibility required for the many .dlfferent atomic energy
8 p]icat-ions, electronics engineers have devised a great variety of
povel devices—special lpw-grid—current electrqme?er tubes, propor-
iional counter tubes, Geiger counter tubes, ionization chambers, and

insulating materials.

Growth of an Industry

Up to 1945, only six commercial firms had manufactured complete
instruments for sale. During the war years, their sales to the atomic
energy project averaged about a third of a million dollars a year. By
the beginning of 1947, their output for this purpose had mounted to
about & million dollars a year, and it has just about doubled each year
since, so that today it stands at some four million dollars a year.
Today there are 24 companies that manufacture complete instruments
and others that produce various components.

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

The Future : :

Up to July 1948, the Commission had purchased all instruments for
the atomic energy 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
mstrument procurement for the Government atomic energy program
may not increase greatly from this time on, it is certain that the
requirements of atomic science and technology and of national defense
will provide an expanding market for the firms that are today acquir-
ing skill and experience in the new industry.

rad!

ACCOUNTING FOR ATOMIC ENERGY MATERIALS

The two main safeguards against loss or misappropriation of
uranium and plutonium are physical 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, Zuardg
etc.) is designed to prevent misappropriation #nd similar phySiCaf
losses. Accounting is needed to tell how much material is on hand
and to check on the efficiency of the production process. Account,
controls also determine the effectiveness of the physical safeguarg
against diversion of material and hold to a minimum materia] lost,
in the manufacturing wastes.

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

Procedures

In 1947, the Commission established preliminary procedures for
obtaining and summarizing the needed inventory and loss informa-
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 at all stages of production, a fairly
comprehensive system was in operation by the end of 1948. Addi-
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 at three month intervals
in 1949.
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LICENSING AND EXPORT CONTROL

of Transfers of Source Material

Licensind . . . .
dance with the requirements of section 5 (b) of the Atomic

accor ) .
Ill.gy Act of 1946, the Commission on March 17, 1947 issued regu-
Ene flectuating the act’s requirement that ‘“Unless authorized

tions €HETY .
la license issued by the Commission, no person may transfer or

g‘zhjer, receive possession of or title to, or export from the United
q{ates any source material after removal from its place of deposit
; nature.”  (Sec Appendix 4 for complete regulation.)

specifically prohibited is the use of uranium for decorative or non-

roductive purposes such as photography and the coloring of ceram_ics
and glassware. About, 3,500 pounds of uranium, as.uranium oxide
(Us0), are licensed and consumed annually in the United States as a
chemical reagent, in the manufacture of certain special glasses, in
certain electrical equipment parts, and in research. Thorium com-

unds totaling 30,000 pounds, as thorium oxide (ThQO,), are licensed
each year for use in the manufacture of incandescent gas mantles
within the United States. Other uses of thorium totaling 6,000
pounds, as ThO, are for alloys, reagent chemicals, and research.

Limited quantities of uranium are authorized for export from time
to time, largely for use as a reagent in chemical determinations of
sodium. These uranium exports are permitted only in instances
where 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
with uranium and thorium compounds which are transferred between
the two countries for nonatomic-energy purposes.

Exports of thorium nitrate, Th(INQs),, solely for use in the manu-
facture of incandescent gas mantles, have been authorized by the
Commission since September 1947, under certain safeguards estab-
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
will be used, the inventories of the mantle manufacturers, their
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aring 1948, in addition to handling a large volume of export;
plications, the Commission sought to extend the effective-
control over equipment under the regulation. To check
B ossibility of clandestine export shipments, monthly reports of
stic sales of such equipment are obtained from the various
domefacturers. In appropriate cases, inquiries are addressed to con-
,{lanues to determine the final use of the equipment, and information
jq'grflsrnished regarding regulations governing export of such items.
g At the time of issuance of the regulation, it was realized that some
atrols should continue to be exercised over exports of materials and
cDui ment which are required for an atomic energy program but which
gre not covered by the licensing procedures of the Commission. The
us atomic energy projects were reviewed and a list prepared of
{he more important items required for their construction or opera-
tion. Through the cooperation of the Departmex}t of Commerce,
action has been taken to control the export of such items.

During the year, the Commission named representatives to several
interagency committees established by the Secretary of Commerce,
which 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 will 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 with the suddenly expanded
and urgent demands of the military and other agencies. With this
eventuality in view, the Commission has undertaken a planning pro-
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gram which would anticipate and provide for its material, industl‘ia]
and manpower requirements under such circumstances. This p,.’
gram requires continuing liaison with other Government agencieg
engaged in similar planning, such as the National Security Resourge,
Board, and the Munitions Board of the National Military Establish_
ment.
Mobilization planning by this agency involves analyzing Present
and proposed plans for AEC operations and determining:
1. Material, industrial, and manpower requirements;
2. The existence of weak links in supply lines;
3. Measures required to correct such weaknesses;
4. The stock-pile levels which should be maintained for pry.
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.

Réquirements Studies

During 1948, the Commission completed initial studies of estimateq
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 instry.
ments, and construction materials. Other studies are under way.

A study also was made to secure and record detailed individug]
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 Materials

On March 29, 1948, Commission representatives met with the Di-
rector of the Office of Industry Cooperation of the Department of
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 submitted its steel requirements for
the 6-month period March 1 to August 31, 1949, to OIC with the
request that the existing plan be extended to cover this amount. On
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ber 6, the Steel Products Advisory Committee met in the Depart-
t.ot of Commerce and unanimously approved an extension to August
nt
049. . ' .
3 1dividual arrangements are being made with producers designed

Ii?lsure the delivery of other critical materials in short supply,
to

Oc
me

% 3k %k % kK

REACTOR DEVELOPMENT

One of the two major methods of producing fissionable materials is
:p puclear reactors, as at Hanford. The program of. development .of
puclear reactors—not only for the production of fissionable mate-rml
put for the generation of power and for nuclear rese&{'ch-—c'ompnses
a substantial part of the Commission’s activity. The mtepswe effort
peing put into the development of reactors is of such great importance
and scope that the Commission is preparing a special report to the
Congress on this subject.

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
in the forthcoming special report.

819392°— 49— 4
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MILITARY APPLICATION
INTRODUCTION

The activity of the Atomic Energy Commission receiving majoy
attention has continued to be the production and improvement of
atomic weapons. This has three principal aspects: Production o
fissionable material, manufacture of weapon components, and d,.
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. New designs of weapons have hegy
tested and found to be successful, and further developments are noy
in progress.

WHAT IS AN ATOMIC WEAPON?

The fundamental ingredients of atomic weapons are the fissionabe
materials uranium 235 and plutonium. These are heavy meta]s,
which are similar in appearance to ordinary metals. They are nop.
explosive in small quantities. But an explosion can be produced by
bringing sufficiently large masses of fissionable material together
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, at Hiroshima and Nagasaki in August 1945,
in the two tests at Bikini in July 1946, and in the three tests at Eniwe-
tok in April and May 1948.

Los Avramos ScieNTIFIC 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 Santa Fe, N. Mex. It is in rugged country on an isolated
mesa, 7,500 feet above sea level. The operations of the laboratory
were initiated in April 1943 by the Manhattan project, and all the
facilities constructed there were of a temporary nature. The site
was selected because its isolation made possible the necessary security
precautions and because it provided space for the extensive testing

40

QI

o Ay A

- sy WMI\MMIMWWV”f‘.\""““ -

engine
and g
18 & ¢
devist

In ¢

the p
The f:
of the
of ten
area ¢
efficie
built
now |
where
tion o
atomi
const
the fi
plan
Ax
ment
ant w



VINg majo,

YVement of
duction of
S, and de.
;mces ha\’e
fissionab],
have been
1ts are now

 fissionab),
VY metals,
3y are non-
roduced by
al together

There are
f it iS to be
be capable
3I'f01'n’1ance_
the test at
ugust 1945,
s at Eniwe-

1e Commis-
a contract
1t 35 muiles
an isolated
laboratory
and all the
The site
\TY security
sive testing

‘unmmm e v——————

R T

P anwww"‘mbw 5 1

MILITARY APPLICATION 41

i0iog required.  The site continues to be a good one'for these
facilib® In addition, the Los Alamos laboratory has an important
ﬁiﬂsons.called the Sandia Laboratory near Albuquerque, N. Mex.,
brﬂ,n('h 'bl‘kS closely with the armed forces.
which ie and eminent group of scientific and technical personnel came
A lmimmos to work during the war. 'The wartime activities of the
e Lost;ry culminated in the atomic weapons which were used against
1“?)0{’; lma and Nagasaki. After the war, many of the key personnel
leo.b ud to their previous peacetime activities at considerable cost
r“mlIwmorale and efficiency of the laboratory. However, during the
0 ”f,evears, the strength and stability of the laboratory have greatly
?i]St;‘ sed; the high capabilities of the staff are indicated by the recent
ne? if;ses ,in weapon development and basic research. There are now
boui& 2,700 people employed by the laboratory, including those at
gandia, and over half of these are scientists, engineers, and tech-
;icians, In addition, there are a number of specially qualified con-
.ultants who spend part of their time at the 1a,l_)oratory, especially
;iuring the summer when they are free from teaching duty, and work
closely with the regular staff. :
Research and development by the Los Alamos laboratory over the
past few years resulted in new designs of atomic weapons which were
successfully proof tested in 1948. Work has also been done on the
engineering development of weapons for greater ease of production
and 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 Alamos laboratory may effectively carry out
the program assigned to it, new technical facilities are necessary.
The facilities now in use are largely those built during the early days

st cO

- of the Manhattan project, when emphasis was on speed of construction

of temporary buildings. These structures are 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
now been reached and further construction must be carried out else-
where. The construction of new technical buildings at another loca-
tion at Los Alamos is needed for future progress and flexibility in the
atomic weapons program and for eventual dollar economy. Initial
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 ways to various portions of the work on atomic weapons.

5000340
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RESEARCH AT LOS ALAMOS

The work at Los Alamos includes research on the physical, chep,
cal, metallurgical, and nuclear properties of fissionable materials ang
other materials of interest. Such research leads to the discovery ang
the understanding of the fundamental facts and principles involy, 4
and thus provides the basis both for immediate development of
atomic weapons and for broad advances in the future on both the
military and the peaceful applications of atomic energy. Often, Very
specialized equipment is required for these purposes. The laboratg,,
has a cyclotron, a betatron, a Cockeroft-Walton accelerator, ang
2%-million-volt electrostatic accelerator. A 12-million-volt electy,.
static accelerator, authorized in March 1948 and now under constry,,.
tion, will furnish precise data on high-energy interactions betwegy
atomic nuclei. There are two small research reactors in operatigp
one employing enriched uranium 235 and the other plutonium, Which’
provide neutrons of low and high energies for experimental investigs.
tions. By such means, numerical data of importance to weapoy

development may be obtained. Research at Los Alamos includeg

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.

DEVELOPMENT AND TESTING OF ATOMIC WEAPONS

By 1948 the atomic {Vea,pons 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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PRODUCTION OF ATOMIC WEAPONS

he developments at Los Alamos and the tests at Eniwetok pointed

T gy to the production of improved weapons. In order to take
the & aianmoe of these achievements, a considerable expansion of the
fll ﬂd‘tion ;rogra.m was required. Many parts go into a completed
pmduﬂ These are manufactured by various industrial contractors
weap®: 1 Government facilities throughout the country. The

y spect :
or facture of the various parts must be carefully scheduled and

1 : .
nlﬂnla.]‘ts prought together, inspected, and assembled. During 1948,
ti]:‘"g activities were systematized, and the construction of several
thes

Jditional facilities for the manufacture of weapon components was
ad(

CUSTODY OF STOCK PILE OF ATOMIC WEAPONS

According to section 6 of the Atomic Energy Act of 1946:

The President from time to time may direct the Commission (1) to deliver such

uantities of fissionable materials or weapons to the armed forces for such use as
:(, deems necessary in the interest of national defense. . . .
on July 24, 1948, the President affirmed the present custody of atomic
weapons by the Atomic Energy Commission. He stated:

As President of the United States, I regard the continued control of all aspects
of the atomic energy program, including research, development and the custody
;j;f atomic weapons, as the proper functions of the civil authorities. Congress
has recognized that the existence of this new weapon places a grave responsibility
on the President as to its use in the event of a national emergency. There must,
of course, be very close cooperation between the civilian Commission and the
Military Establishment. .

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 Aramos CoMMUuNITY

Because of the isolated location of Los Alamos and because of the
special security precautions required, it was necessary during the war
o construct living quarters on the site. The community grew rapidly
mto & small town requiring a hospital, a church building, schools,
stores, and recreational facilities. Many of the wartime buildings
Vere temporary and inadequate, especially the housing. Moreover,
since the war, the number of residents has increased from about 7,000
to about 9,000. In order to attract and retain the personnel required
‘o this key installation, they and their families had to be provided
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Thg new community center at Los Alamos, N, Mex., the town created by the
Wwartime atomic weapon project on a mesa top 7.500 feet above sea level.

Barracks in foreground typify the housing provided for scientists and other
workers until recently.
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d ) ; The new western housing area
28 acvel 32 being provided for laboratory workers and their families.

«d other 3 houses were completed in 1948, some 330 more were under way.
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with as nearly normal living conditions as possible. .To accompljg;
this, it has been necessary to carry out a constructhn program (.
provide more permanent housing and a new community center A
similar problem exists at the Sandia community but is less Sever,
because of its proximity to Albuquerque.

1

CONSTRUCTION IXN 1948

At Los Alamos during 1948, work was completed on the constructjq,
of 826 houses, 92 2-bedroom apartments, 84 1-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 houseg

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

The Los Alamos high school was started in October 1948 and is t,
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 stryc-
tures in the same area, new warehouses, the construction and improve.-
ment of roads and streets, landscaping, and alterations or additiong
to the present housing, the transient quarters, the hospital, the medica

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 activities 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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RESEARCH IN THE PHYSICAL SCIENCES

INTRODUCTION

_ . tific research can be described in terms of quality and quantity,
gleﬁ'ie it is possible to give a numerical measure of quantity, for
- ‘by listing the numbers of technical reports written during a
?{cg time, quality is not so readily described. Outstanding events
as the discovery of nuclear fission or the invention of the cyclo-
such o easily recognized. What is perhaps not so clear is the fact
@n ?iese discoveries, while they are outstanding, are not isolated
ot t;he vast body of scientific knowledge which is being continually
de veloped in laboratories around the world. '

The United States until about 1930 was never an outstanding
ource of fundamental knowledge. After that, American science
;ieveloped rapidly until World War I}, and yet by far the greater
Jure of effort was aimed at solving immediate practical prol_)lems.
industry paid for about two-thirds of all United States research in the
jate 1930’s, Government for a sixth, and universities and institutions
—where 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 & trickle. Scientists voluntarily narrowed their horizons and
concentrated on getting specific jobs done.

The national development of atomic energy will always demand
this kind of work; the programs of all of the plants and major labora-
tories of the Atomic Energy Commission could not advance at all
without teams of scientists and technicians concentrating on the
solution of particular problems. But, as the Congress recognized,
atomic energy development would be stunted and shriveled without
8 long-term program of basic research—without the continuing per-
formance of thousands of exploratory and confirming experiments to
add to our store of fundamental knowledge in the sciences related to
stomic energy. '

put
insté
heTio

GROWTH OF ATOMIC ENERGY RESEARCH IN 1948

During 1948, the Commission has strengthened the organization
_through which it coordinates a Nation-wide research effort, both in
lisown and in contractors’ laboratories. The AEC statutory General
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Advisory Committee of distinguished American scientists, indusg,;
ists, and authorities in other fields has been a mainstay to the Co

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

The physical research program—the work in nuclear science e
its many related fields, such as chemistry, metallurgy, phy d

. : Sles
and mathematics—is carried on for the most part at the large AE%
laboratories: Argonne National Laboratory, Brookhaven Natign&i

Laboratory, Oak Ridge National Laboratory, Los Alamos Scient;ﬁ,
Laboratory, the Ames Laboratory, the Radiation Laboratory of thg
University of California, and the laboratories connected with Majo;
production plants, such as the Hanford Plutonium Works, the K-9s
gaseous diffusion plant, and the Y-12 Laboratory at Oak Rigg,
Other centers of research—institutional and industrial-—which duﬁn'
1948 worked on one or more aspects of the national atomic enepe,
physical research program include the National Bureau of Standaygg
Columbia University, the University of Wisconsin, the Batelle Mey,
orial Institute, the Massachusetts Institute of Technology, t},
Carnegie Institute of Technology, the Illinois Institute of Technolo
the Sylvania Electric Company, and the Institute for Advanced Study,,
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 there 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.
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oratories, and the tremendously expensive equipment of
e—nuclear reactors, particle accelerators, radiation labo-

nas, ]ab
like—were either being built already or well advanced

(1dingr,
}““l ar gclenc

nu('l" a and the

L jans: ’
in P, “s0l0pe Training Courses '
Rad10 cadioisotope training program conducted by the Oak Ridge

The f Nuclear Studies was one of the outstanding programs of

(1 4 0 . . - .
Inﬁﬂwte During the first 6 months of its operation 128 scientists

] r. - 3 -
the 3 Sg institutions in 32 States attended its 4-week, intensive courses
fro™ f tracer isotopes for research in such widely diversified

. the use O . .

i éhe as blood circulation and oil cracking. The fourth of these
fiel Ses open to industrial scientists, was attended by 32 research
cour® . from industry and Government. Three courses are scheduled

.orkers
;:)?-rthe first quarter of 1949.

Reducing Restrictions on Info.rmation o .

The free publication and mterchf.mge of sczfentlﬁc information has
peen well called the lifeblood of science. "I‘hls the Congress recog-
nized in the Atomic Em_arg:y Act, in providing as one of the guiding
principles for the Commission’s action—

That the dissemination of scientific and technical information relating to atomie
energy should be permitted and encouraged so as to provide that free.interchange
of ideas and criticism which is essential to scientific progress.

Late in 1948, the Commission issued & general list of unclassified
areas 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 & 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, except their specific applications in Commission

installations.

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

research reports (including 210 concerning biology and medicine)
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were produced in the laboratories of the Commission and itg e
tractors. Of these, about 1,500 are “ classified”; that is, they coyy,.
information that the United States must keep from public disch)SuP
for the time being and are therefore available today only to Selemee
workers on the AEC projects. Appendix 6 lists the nUmbe;Q
of these reports—classified and unclassified—and the Iaboratoriey
that produced them. The reader will see that the degree of SeCI‘ecS
of research work varies widely from laboratory to laboratory. Iy
“the laboratory of the Hanford works, for example, only 2 out of 15‘;
reports were of the publishable kind, and at Argonne laboratopy,
only 11 out of 132; whereas, at Brookhaven laboratory, which the’
Commission now plans to keep as free as possible of security restyi,.
tions so that wide academic participation will be possible, 40 oy, of
46 reports were publishable. All in all, however, more than thre
quarters of the reports produced were of the nonpublishable king,
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 CODJIECtE(i
with nuclear energy. Nevertheless, the interested layman can gy
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.

tain

ProGrEess 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 endeavor in the field of physical research that the
Atomic Energy Commission is helping to support, in accordance with
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

S |

003

n

C

A “

B—

first fou?
the prog
Jaborate!
The Te
of the 42
of today
very exp
Thoug
play a st
draw uP
To get 1
{ orCes th
in $10,0¢
multibi_ll
Radiabl(
and ab
such 88
000)-
These
universi
a wide
using P!
of the f«
in whole
The
pasicall;
all too 1
qua,ntit;
do not
togethe
can off
propert
ties as
atomic
New
atomic
observe
and thc
to the
directic
present
work |



h is
ents
ohr,
shed
ous
ped
t a -
ime

ede
eep

o
]

led
his
the
ith
Ids
nt.
irt
he

| WWWWWWWW““9“‘”“‘”“””“‘“""{‘%%%' A N nmunMwmuuwmw.mn.vmm

WWWWW i

RESEARCH IN THE PHYSICAL SCIENCES 53

Jecades of the twentieth century whose genius made possible

frst fou? ess of the 1940’s did not do their work in Government

the Pr 08" s. with Government-provided equipment.

IshorﬁtOT ¥eo’11 for such large-scale Government aid is that the gathering
The I‘G?S on the problems before the nuclear physicists and chemists
{ the dﬁiquires the work of men in teams of large size and the use of

of today ensive instruments.

?i‘g‘ﬁ'hi;z h the main supports of research in the past continue to

strong part, it 1s necessary for progress, at the speed ?equired, to
play @ on the resources of the Nation through the public treasury.
dra® further into the mysteries of nuclear structure and nuclear
To gf? tthe physicist requires not, as in the 1930’s, laboratory equipment,
.{()F,FRS’ 000 loﬁs, but single machines of great cost, machines such as the
mréi’l;i}lion volt particle accelerators the AEC is building at the
m“jﬁ‘; tion Laboratory of the University of California ($9,000,QOO)
Sd at Brookhaven National Laboratory ($3,475,000); machines

' quch as the nuclear reactors nearly finished at Brookhaven ($21,600,-

'12{1959 facilities and their operating groups are at the disposal of
qniversity and industrial scientists. The Commission also ﬁnan(;es
4 wide range of studies on campuses and in industrial laborato_rles
using privately-owned facilities. Research work done on ‘two-thirds
of the forty-odd particle accelerators in the United States is financed
:n whole or in part by the Commission.

The reason for this widespread and costly scientific fact-hunt
basically 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 know the origin of the forces which hold the atomic nucleus
together and hence govern the release of energy. Scientists today
can 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. '

New and better instruments are an indispensable key to progress in
atomic 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
work late in the 19th century with the optical spectroscope, an

0000352
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instrument which arranges the component parts of a beam of |
a rainbow-like pattern according to their energies.

Present nuclear theory is probably at about the same stage g4 o
the theory of atomic properties and structure 70 years ago whep as
experimenters of the day had begun to gather facts about g,
energies by tabulating spectral lines. In another 20 to 35 year
genius of Rutherford, Max Planck, and Bohr set up theories al')
the structure of the atom and fixed energy levels which were f,
to give meaning to the observed facts.

It is the hope that the data now being gathered will in the sam
way relate in the not too distant future to a fruitful theory of thz
atomic nucleus by the new interpreters who will come along.

The path to knowledge is not a superhighway. It is full of turn
and switch-backs. Promising leads become dead ends. In the face
of road blocks scientists search for byways, never knowing whicl,
valley—which new fact—will lead to the truth ahead. Alwayg
there is pressure for greater precision of measurement, more sensitjy,
instruments, improved techniques. Most important of all is tp,
scientist himself. From his vision and curiosity will spring the greg;
technological advances of the future.
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In 1948, the major part of the Commission’s physical research fungs
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—synchrotrons, cyclotrons, betatrons, Van de Graafl
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nd linear accelerators—and with nuclear reactors, or
a

I*J
_ é}'ﬂto

;s much immediate purpose to these studies. Through
» scientists are bu?ding thg: comopolet-e trecord‘ fof }fhe 1nuclestmr
shell ections® of more than 700 isotopes of the elements
reactiO8 lfli(s)ssstrick by nuclear particles of varying energies: a descrip-
chen €8€ t importance to the physicist and the engineer. For these
poft O gr ea the facts about nuclear reaction cross sections tell how
szh“‘cmns’aterials to choose for the structural frame, the control rods,

dwhat 7 ga.ses or liquids, and the shields of the nuclear reactors
the coollnlglope one day will light our homes, power our industry, and
u’hif,hlwiirive ships and airplanes.

poss ib yurse back of this and other immediate practical applications

of cfjear ;‘eaction cross sections lies the use of data of this funda-

I;;lrsort for the development of new theory of the structure and

: gﬂgehavior of atomic nuclei and their particles.

EBnt for whatever purpose the scientists and engineers v.vish these
uta, the scientists must first collect them. The collection starts
rough the process of bombarding the nuclei of a target material
:n‘th s beam of particles coming from one of the small or great machines
of present-day nuclear research. .

it present, the entities most useful for bombarding nuclei are
r;)lOHS; deuterons (hydrogen 2), tritium (hydrogen 3), helium 3,
alpha particles (helium 4), gamma rays, mesons of several varieties,
eutrons, and electrons. Since the type of nuclear reaction that
occurs and the probability of its occurrence vary considerably with
the energy of the bombarding particle, it is necessary to work over a
great Tange of energies, say from one thousandth of an electron volt
1o several billion electron volts. Moreover, it is desirable for the
energies of the bombarding particles in a given beam to be precisely
known 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
msy be raised to any desired level by one of the various types of

*The term ‘‘cross section” is a very common one in nuclear science and engineering. 1t indicates to the
sysicist, chemist, metallurgist, or engineer working with nuclear reactors, the probability that a given
=dear reaction will take place. The eross section measures the size of the ‘‘bull’s-eye” or nuclear target,
vhich is an important factor in whether a ‘“hit”’ or reaction occurs. But this is not the only factor; under
exilar conditions any one of several types of nuclear reactions may oceur, each s definite pereentage of the
e, Scientists take care of this situation by assigning a cross-section value to each reaction. These
wiues, Which are determined experimentally, enable him to calculate the probable number of hits.

There are many types of nuclear reactions, such as an alpha-neutron regction, a proton-neutron reaction,
=4 deuteron-neutron reaction. The symbol for an alpha particle is a; for a neutron n; for & proton p; and
trdenteron d.  Thus, the three reactions mentioned would be written (a, n), (p, ), and (d, n)., The first
rmbol represents the bombarding particle, the second, the emitted particle after the reaction has occurred.

81939249 _5
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particle accelerators.f The neutron is chargeless so that it cany,
be accelerated by a particle accelerator. o4

However, high energy neutrons are most readily obtained by usiy
a particle accelerator to bombard a suitable target material Wit.hl
charged particle such as the proton, deuteron, or alpha particle,
neutrons are emitted from the reaction between the bomb&rdine
particles and the target. 8

The nuclear reactor provides an abundant source of low epg,
neutrons for neutron bombardment. This very important tgg] for
modern physical research is available only at the research estabjg,
ments of the national atomic energy program. No ubiversitieg or
industries possess such machines. ’

The Commission has reactors now available for general research 4
the Oak Ridge National Laboratory and the Argonne National Lag},.
ratory. These facilities are open to men and women of industries gpg
colleges and universities from any part of the country. Of courg,
much classified research of use in the development of the phases of
the atomic energy program having to do with weapons and powe
production is carried on at these and at other reactors owned by th,
Commission as trustee for the American people.

Measurement of Neutron Cross Sections

Scientists need to measure various cross sections of neutrop.
bombarded nuclei, since neutrons are released in nuclear reactors

tCyclotrons, synchrotrons, and betatrons are particle accelerators employing large electromagnets to
hold the paths of the charged particles being accelerated in closed or spiral orbits. These machines contrast
with linear accelerators and Van de Graaff generators which do not employ electromagnets. In the latter
the paths of the particles are straight lines, ’

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

Maximum
energy Precision of
Type of machine (million energy N‘;r“t’bf" of
electron | determination | PBrHcies
volts)
ELECTRON ACCELERATORS
Betatron e e 300 | Fair __________ Plentiful.
Synchrotron . .o e 300 | Fairo~o________ Plentiful,
PROTOX, DEUTERON, TRITIUM, HELIUM-3,
ALPHA ACCELERATOR
Van de Graafl . . e iimeeen- 12 | Excellent. _._. Plentiful,
CyelotrON e 20 Fair _._..____. Plentiful.
Linear accelerator . . oo 32| Fair____.._.. Few.
Synchroceyelotron_ i ieiaaaa- 350 | Fair_____.____. Few.
PROTON ACCELERATOR '
Proton synchrotron. ... oooooooo oo aee.- 10,000 | Fair______.... Few.
|

e S e L

|
|

al
tr
ef
al

P
t1
T€

Ap
trons
By
new It
lated.
use re
physic

Ins
QOak 1
tions
at Be
missic

Res
energ
descri
and o
of thi
is clas



low eNergy
h establigy,
LVersitjeg or

.research at
10ns] L&bo.
lustrieg anq
Of COUrse
‘¢ phaseg 0;
and Powep
’ned by the

f neu tron.
‘ar r eactors
Ylectromagnety to
nachines Contrast
*ts. In the latter
ws:

_

of | Number of
tion i particles

—

Plentirul,
Plentiful.

i‘
__J Plentiful.

,,,,, Plentiful.
ew.

AN

Lo T

M L LT —

RESEARCH IN THE PHYSICAL SCIENCES 57

atomic bombs and are necessary agents in bringing abf)ub
and ** ¢ output of energy in these machines. To make possible
the € damental measurements, a variety of instruments have been
thes¢ fu;‘d or improved by the men of the atomic energy project during
éi‘ﬂ‘l?pce the wartime days:
dSmA mechanical velocity selector or “neutron chopper” in use
begore the war was improved and used. at the Argonne National
Laboratory for making these cross-section measurements.

A second instrument in use at Cornell University before the
war was used and developed further by scientists at Los Alamos
ond Columbia University. In this instmment, 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
and studied. ‘

A third instrument, called a crystal spectrometer, based on the
property of certain crystals to reflect neutrons of specific veloci-
ties at specific 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 all 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
physics. : .

In addition to the measurement of neutron cross sections at Argonne,
Oszk Ridge, and Columbia University, investigations of neutron reac-
tions are being carried on at 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

; 8nd other fissionable isotopes as a function of neutron energy. Most
of this work, having to do with the production of fissionable materials,
is classified.

5000350
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Nuclei Under Bombardment

During the past year data on behavior of nuclel under bomb&rd
ment continued to pile up at the Radiation Laboratory of the Univp;
sity of California. There the 184-inch cyclotron, the most POWerf}T
in the world, used in bombardment of a variety of target Materjg)
produced reactions not before observed by nuclear physicists, The
meaning of many of these newly found phenomena is not yet, clegy t:
the physicists, but they mark further progress in accumulating detaﬂﬁi
knowledge of the forces which hold the nucleus together and Whiéh
may in time be released and controlled for man’s purposes. I gy,
fields, important new phenomena were recorded:

1. New examples of an unusual reaction in which targe
material bombarded by protons gave off deuterons.

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

At the Los Alamos Scientific Laboratory, fission and various othe,
nuclear reactions have been studied. For example, a search wgg
made for cases of triple fission, where the atomic nucleus splits ing,
three comparable masses instead of two as in the usual binary fissiop
Triple fission of uranium 238 by fast neutrons was found to tgke
place less frequently than once in every 4,000 binary fissions. Triple
_fission of uranium 235 by slow neutrons was found only about once
in every 300,000 binary fissions.

Investigation of Nuclear Forces and the Meson

It is widely believed that particles known as mesons have ap
intimate connection with nuclear forces, but no satisfactory theory
of the meson has yet been established. Physicists first observed
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 100,000 feet. In addition to data on mesons,
photographs taken at such heights reveal many types of particles
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the earth from outer space, including atomic nuclei of

hing
appro&c t elements such as copper.

middleweigh .
ificidl Production of Mesons
Artt J¢ in 1948 scientists reported the first artificial production
Eer yns in the giant 184-inch cyclotron at the Radiation Laboratory
of IIIe'soUniversity of California, Berkeley. Hitherto, physicists had
of the tered these particles only in cosmic ray processes. Thus they
e‘ﬂcoﬁbserve mesons only in haphazard and more or less accidental
@Dul-on The California physicists produced these mysterious par-
fashion tificially by bombarding various targets with 400-million

ticles & ‘
uilct.ron—volt alpha particles.

el Now with hundreds of millions of times more mesons available

occur in cosmic ray observations—and available under con-
&oﬁed laboratory conditions-—scientists are on the f;rack of under-
standing the formerly mysterious processes by which mesons are

formed and disappear and the make-up and behavior of the particles

themselves. . .
For example, scientists of the Radiation Laboratory in 1948 meas-

ured at 1.22-hundred-millionths of a second, the mean lifetime of the
heavy meson against its decay into the lighter meson. They also
measured the masses of these two particles with far greater precision
than ever before. They found the heavy meson to have a mass 284
times that of the electron while the light meson is 215 times heavier

than the electron.

Seintillation Counters

Simpler instruments of measurement, easier to handle and cheaper
to build, are continually sought by the scientists working in the
nuclear physics field. Their work is done entirely by indirect means,
and measurement is at 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
coal-tar chemicals will 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. \

1
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Although much research remains to be done to perfect thig ¢
of instrument, it is expected that it can be developed into a r&di&tioe
counter of extreme lightness and compactness as compared to eXiStinn
radiation detection instruments for similar purposes. Scientistg oy
have under investigation such problems as methods of producin, u;‘
crystals, comparison of one crystalline material with another, &hs
study of the effect of temperature on the size of pulses.

Work on the solid scintillation counter is going on at the Univﬁrsitv
of California at Berkeley, at the Argonne National Laboratopy, at
the Los Alamos Scientific Laboratory, at Brookhaven Nationa] g},

ratory, and at the Oak Ridge National Laboratory. >

Magnetic Properties of Particles

In many respects protons and neutrons behave like small Mmagnets.
they possess a property known as the magnetic moment, which ha,g
been determined with great accuracy for many particles and nucle
Under normal conditions, the total magnetic moment of g Systen;
should be equal to the sum of the moments of the individual parts of
the system. However, Argonne National Laboratory scientists i,
1947-48 found by very precise measurements that tritium (hydrogep
3) which has one proton and two neutrons, and helium 3 which hgg
one neutron and two protons, have magnetic moments about 10 pey.
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 iron
has 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.
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y, Neutron Eflects, and Stable Isotopes
: ast year, the Commission has expanded the program of

n the 'If)ied and unclassified research in optical spectroscopy, X-ray
dﬂsilpv and mass spectroscopy. There are many active pro-
ndg}’way to develop new information about the structure of
gra® ! uclei. One large project using the X-ray spectrograph has
atomi¢ led to the point where the spectrum lines of heavy atoms
4t ching the atomic weight of fissionable elements can be studied
appro? oree far greater than was formerly possible.
iéf dc‘i’demble work has been done at Argonne and Oak Ridge to
Con® he changes in physical properties of materials that follow
se neutron radiation. The men there have found that neutron
, !};ardment causes disordering of the arrangements of atoms in
m{?mls of various alloys. Further experiments will be made to
SZ}:Zrmiﬂe what effect such changes have on the strength, resistance to
he&i, and other physical properties of metals.

The electromagnetic separation plant (Y-12), at Oak Ridge, has
pot been I operation for the production of uranium 235 since shortly
gx,er the end of the war; however, a vigorous development and
rsearch program has been carried on at this plant utilizing the great
macnetic machines which separated the first production quantities of

* 235,

L The equipment at Y-12 can separate isotopes of almost any element.
By the close of 1948, the naturally occurring isotopes of 35 nonfission-
gble elements had been concentrated electromagnetically at Y-121.
Work is proceeding on the remaining elements of the periodic table.
Many of these pose problems of great magnitude and complexity.
One group of researchers at Y—12 is surveying the physical and chemi-
cal properties of stable isotopes. The aim is to determine the differ-
ences in properties of the various isotopes of each element. The con-
wibution to fundamental knowledge already is great and it is growing
steadily. -

New 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
form in small quantities by neutron bombardment of gold in. the
stomic pile at Oak Ridge. Now the Y-12 research group is attempt-~
g to separate this isotope in larger quantities. The National

,,0([.{,-03007’
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‘ $table isotopes of the elements separated at Y~12 are now in use in laboratories throughout the country
¥t many types of tracer and other work.
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Bureau of Standards has measured the wave length of the greep y;

from this isotope with an accuracy of 1 part in 100,000,000, hig{li};t
than any other measurement known. Because of this great pre CiSionr

and because it appears that the isotope may be produced in quant;t,,
the Bureau of Standards has suggested to the International Conferenc’
of Weights and Measures that the wave length of mercury 193 b:
used as the world’s primary standard of length.

Physical Properties of Helium 3

A considerable advance in study of the behavior of atoms ang
molecules at very low temperatures was achieved by the-Physical
chemists at Los Alamos laboratory. This was the liquefying for tp,
first time of helium 3. This substance occurs in very small amoypy,
in natural helium, the great bulk of which is helium 4. Tt is also
obtained by the radioactive decay of hydrogen 3, which can be p,.
duced by the bombardment of lithium in a nuclear reactor. Boy
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 poin,
When liquid helium 4 is cooled, instead of freezing to a solid, it cop-
verts to a unique liquid, called Helium II, which has a viscosity of
zero. In this Helium II stage the liquid becomes ‘‘superfluid
creeping up the sides of its vessel, literally flowing uphill. As 4
“superfluid,” Helium II is very difficult 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° Fahrenheit above absolute zero compared to
7.7° 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.

CHEMISTRY

Much research in chemistry financed with funds of the Atomic
Energy Commission has to do with the chemistry of the heavy ele-
ments—Ilead and above. More knowledge of the chemistry of these
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is needed in order to solve the problems of production and

1e .
O,Ogg‘(‘;’fl}ll ihil;t glfr‘::ﬁ;tgs of fissionable materials—the basis for the atomic energy
eat Precigj, ‘x;dustl'}’- e K inued duri
lin quantjy,’ i b At the Radiation Laboratory, Berke;ley, work continued during
al onfera Y, 6 q:is with the large cyclotron on extending knowledge of the 1den.t1ﬁ-
reury 1gg B .on and properties of the new man-made elements above plutonium
be ,Cﬂtll o atomic scale. Similar work on isotopes of the heavy elements
n tdluce d by neutron bombardment in reactors was carried on at the
pro nne National Laboratory and the Oak Ridge National Labora-
f atoms ang Argo
,.tlfe ph.Ysica1 mgi;sic chemical properties of certain other elements are also under
ymg for thy . astization because of their potential usefulness in power reactors
2all amouyn g mxﬁlocferator materials, coolants, or structural materials.
It is, also asPrﬁCtiCﬂ«Hy all Commission laboratories have participated in radio-
ean be pro. chemical studies, which includes the study and use of radioisotopes.

\ctor, BOth
b because of
hborhooq of

Considerable success has been reported in the preparation of complex
organic compounds containing carbon 14 as & tracer isotope.

“HOt Atom” C’hemwtry
Chemists in many Commission-supported laboratories are inves-

*6ZIg pojnt, i )
solid, it cop. tigating & new field, the so-called ‘“hot atom’” chemistry, of great
viscosity of | interest and importance. Many nuclear reactions change one element
‘SuPerﬂuid,n into another having entirely different chemical properties, and scien-
phill. As 4 tists have observec some remarkable results. For example, by means
will “legk? of the neutron-proton reaction they are able to change chlorine 35 into
tainer which sulfur 35. Strangely enough, scientists find that when the chlorine in
ductivity ig potassium chloride is converted to sulfur, the product actually isolated
1tists expect , is potassium sulfate. The sulfur has been oxidized to sulfate under
s, and they i conditions which would normally be impossible. Chemists believe
avior of the that such behavior is possible only because of the large amount of
1 of nuclegr energy evolved in the nuclear reaction, but they will continue such
investigations until they know what happens.
bserved its Men are working on various ‘“hot atom” chemistry problems in
ompared to laboratories at Argonne, Brookhaven, and Oak Ridge, at Massa-~
peratures is chusetts Institute of Technology, at the Los Alamos Scientific Lab-
’* F. above oratory, and at Knolls Atomic Power Laboratory, Schenectady, N. Y.
1s 35 times ‘ 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
the Atomic ‘ extending the usefulness of the radioactive isotope carbon 14 in -
heavy ele- studies of chemistry, animal biochemistry, and plant biochemistry.
ry of these The men doing this work have made over 30 new compounds contain- -

ing this isotope in specified positions in the molecule. By the use of

glC&';; BENTINS
JUUL 20
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molecules containing the ‘labeled” carbon atom, researcherg .
follow the course of many chemical reactions in man, animals, &ri
plants.** a

Men in many laboratories have made exciting progress with stud.
of photosynthesis and phytosynthesis.- These are the processeg f:s
which green leaves convert carbon dioxide and water into sugar faf
and carbohydrate by means of energy provided by the sun, h’iup{
has already been learned about a number of the intermediate Stelf
in the conversion of carbon dioxide into sugar. Furthermore, jt h&:
been demonstrated that it is possible to influence to some exteny the
products which are formed by one-celled green organisms; that, is, 1

control the proportions of sugar, fat, and carbohydrate, produceq by
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 Pursyeqd
during the past year. Metallurgists are particularly interested
such characteristics as the way in which metallic structure develops
under various casting and forging processes and patterns of flow gpq
fracture.

For a long time engineers have known that the properties of zj.
conium make its use as a reactor construction material a possibility
but they have not considered the metal seriously because of soxflé
fundamental drawbacks. In 1948, however, scientists at Argonne,
Ames, Oak Ridge, the Radiation Laboratory, the National Bureau of
Standards, and others have developed new methods of purification
and analysis in order to determine whether or not zirconium cagn
be made into useful material for reactor construction. If this cap
be accomplished, we will have added one more to the growing list
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
have 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.

** See Fourth Semiannual Report.
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Chemistry Division of the Argonne National Laboratqry .also
The ° » on the development of separation techniques for pile-irra-
is g’f)rklnlzjocesses and the development of satisfactory pile materials.

np field of nuclear chemistry and radiochemistry, scientists
n d}iiained during 1948 more accurate values of neutron capture
have © c£i0n5 for plutonium 238, protoactinium 231, and thorium 230.
cros §e, s of numerous radioactive elements have been measured or
alf-live ed. Radioactivity decay schemes have been intensively

pedeterm® imi f th f the b
d, and preliminary measurements of the energy of the beta

die L
st from tritium have been made.

MATHEMATICS AND COMPUTATIONS

puring the year, scientists using the Eniac, the high-speed electronic
alculator; at the Aberdeen Proving Ground, solved several nuclear
cm,sics problems of enormous complexity, including neutron-diffusion
P They used the so-called Monte Carlo method developed

P]‘Oblems. ’ - X ] )
Los Alamos, in which the fate of the neutron is determined statis-

t . .
:icallv, by means mathematically related to roulette as played in the
fng;IS gambling casino. Mathematicians at the Institute for Ad-
vanced Study, Princeton, have reported progress in design of special

tvpes of high-speed computing machines for the Commission.

TraINING PrROGRAM

The war produced a sharp cut in the number of students normally
graduated 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 will
not complete their studies for their doctor’s degree. The Nation has
lost & reservoir of scientific manpower that will have to be slowl

replenished by determined effort.

ATOMIC ENERGY FELLOWSHIPS

To select qualified students in the physical sciences, the Commission
turned to the National Research Council of the National Academy of
Science, and with its help established a fellowship program for both
predoctoral and postdoctoral students. The National Research
Council, which has had 25 years of experience in administering a
Nation-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 1948, the Commission through the Council had awarded
44 fellowships to applicants from 20 States and 24 different institu-
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tions. By mid-December, it had granted 162 fellowships in the Phys;
cal sciences assigned to 40 different educational and research insti\
tutions in 21 States. (See Appendix 7.) The stipends of thesf;
fellowships vary between $1,600 to $2,400 per year for Predoctorg)
and between $3,000 and $4,000 per year for postdoctoral students

TRAINING AT THE AEC LABORATORIES

The Commission’s three national laboratories—Argonne, Brgql
haven, and Oak Ridge—with their 58 cooperating universities ang
research institutions, offer exceptional opportunities for specia] re.
search and advanced study by university staff members, by student
who have completed their doctorate training, and by industrig)
research workers. Training programs at these laboratories, describeg
below, including that of the Oak Ridge Institute of Nuclear Stugieg
instruct the student in new research techniques, familiarize him Wit};
problems of research of interest to the Commission, and provide
centers for dissemination of recent findings.

AEC LaBoraToRIES AND CONTRACTORS FOR RESEARCH

The Commission maintains independent research establishmentg
and uses the established university, industrial, and Government
laboratories of the Nation. In its 2 years of operation, the Com-
mission has provided by contract for a great deal of research outside
its own facilities. At the same time, it 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’),
the 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 Nation 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’s
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 COMMISSION’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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arch—the Los Alamos Scientific Laboratory; the Radiation
o

lpihy S‘:- i f res at the University of California, Berkeley; the Knolls
- St § boratory Schenectady, N. Y.; the Ames Laboratory at Jowa
thegq ] + ahoratory at oche ¥y Ne Lo . d
Ctorg) i %ﬁte College; and, to some .extent also, _the laboratories connecte
ntg ' S .+s Hanford and Oak Ridge production plants—are the answer
Vo owith! roblem of how to get the men and the machines together in
. to the 57 here atomic energy work can be done in security.
BI‘Ook Plf:lfzz three AEC National Laboratories are being eguipped with the
es &n(; achines of nuclear research. Located as they are in the N (')r.thegst,
fal po. m ytheast, and Midwest, they l.mve? enpsted ithe active participation
udentg £ 58 universities'and resea,x.'ch mstltutlons.. In them thc.a gmverS{ty
ustrig] Hy zcgentists——physimsts, chemists, meta?llurglsts, ma,.thematlcmns, Dbio-
cribeq | 5 Jogists, medical men—can work full time or part time, or as a.dwsers
tudieg or consultants, and can attend meetings and keep in to.u_ch with de-
n With, velopments. A}so, selected 'st.udepts frorr.l the universities can get
rovide first-hand experience and training in atomic energy.
onne National Laboratory .
ArIgn the earliest stages of the atomic bomb project, a group of scien-
ists were brought together at the University of Chicago to form the
ments «Metallurgical Laboratory”. The low-power, chain-reacting pile
ment which they first set up at Stagg Field was later moved to an isolated
Co_m‘ site in the Argonne Forest section of the Cook County Forest pre--
utside serve, from which the Argonne National Laboratory takes its name.
3th of { A heavy-water reactor was also built there, and the Argonne site
i became the center of much of the Chicago research.
‘earch Soon after the war, a group of representatives from 29 midwestern
1 the universities and research institutions met at Chicago under sponsor-
'kt’he ship of the Manhattan Engineer District and arranged to participate
ers”), k in the research made possible by the Argonne facilities. The Uni-
‘nsive versity of Chicago operated the project, under contract first with the
bories Manhattan Engineer District and after January 1947 with the Com-
D the mission. A list of the participating institutions, now 30 in number,
1 the p may be found in Appendix 3.
work During 2 years, the Commission has continued to build up the
n ﬂfe organization and staff of the laboratory. Today it has fully rounded
fow's research programs in biology and medicine, and all the physical
the ¥ sciences. It has 418 scientists on its staff. During 1948, its workers
mder : produced more than 130 reports on research and development in the
i 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.
*ago, During 1948, several universities have made it possible for workers
aters 3 at the laboratory to gain academic credit toward advanced degrees
; JU003350
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and even to submit theses based upon work done while conduetj,
investigations under the supervision of Argonne staff members, Th
Tllinois Institute of Technology, Michigan College of Mining &n§
Technology, Northwestern University, the University of Chicago
the University of Michigan, and the University of Missouri hav.
already completed such arrangements; and several other 'mstitutionz
are planning to give credit for Argonne training courses.

Along with its two reactors, Argonne has fully eéquipped labommries
for all kinds of atomic energy research. It will also have a 4,000,0¢.
electron-volt Van de Graaff generator, now being constructed.

The laboratory’s quarters are scattered in and around Chicy
wherever space is available, some in Quonset huts. During 1947, .
Commission acquired land in Du Page County, Ill., for a new perm,_
nent home for Argonne. Temporary construction at the new g,
began in the spring of 1948, and by the end of the year some laborg,
tory personnel had already moved to Du Page County. Permaney
construction on the chemistry buildings was started in Septembey

1948.
Brookhaven National Laboratory

The Brookhaven National Laboratory was established after the
war to provide a center of atomic research for the educational and
scientific institutions of the northeastern United States. Nine of
the leading universities of the region organized Associated Univer.

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. This program will be greatly enlarged in the future.

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 & tool of research,
to produce radioactive materials and beams of neutrons for nuclear
studies. It will be a graphite-and-uranium pile cooled by air. Its
300-foot exhaust stack was finished in September. The first of its
graphite blocks was laid November 8. It will be operating in 1949.

Juyu agge

e

e 1R w~\yVm‘-'MWM"WWWWW WWWWIWI\IMH

S————

- MnN‘mw“ummm‘MW”WWWWWWWWWMHm\WWIWWI\WMI\WMWMWh

T Py B Ak

,,,,,




yed

7

THE PHYSICAL SCIENCES

IN

RESEARCH

Jo uorjeziuedio qyoaduou B *
948y s}oBIIBG AUy X N

"Ou] ‘SeljISIOAIU() PajBIoossy Aq )V 103 payeado st

andoyn)eJ 1vau *

‘puers] duory

¢

v

uoydpy dwe)y £q perdn

org.

lent,
1bep

th

in
rer-
fo
re
hg

£10yB10q8] 2y,
000 AIaWIOJ )18

'S9U}ISIIATUNR UII)SBI auu

"osn_A109v10qB] 03 pajdups useq

uo

‘£109810GB'] [BUOI}B

N

UIABYYOOI([

ny
ro
nts
8
he

819392°—49-—¢




72 FIFTH SEMIANNUAL REPORT

Photograph on page 73, shows a scale model of the proton SYnchr,.
tron and the excavation for the great oval track, 75 feet across, aroung
which protons will race at close to the speed of light and with energieg
of 3-billion electron volts. So penetrating are the particles moving &‘t
these energies, that the track will be set about 10 feet below groypg

In November 1948, the foundation was completed for the magyq;
This magnet, 70 feet in diameter, will contain 1,600 tons of irgy,
Three scaled-down models of it have already been built and testeq
The magnet power supply is a major item in itself, involving a 40 0gg.
kilovolt-ampere generator coupled to a 40-ton flywheel. The contraep
for this equipment has been let, and it will be delivered late in 1949

The Brookhaven designers believe that they have solved all th,
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 Graaff
~ generator of 3%-million electron volts. The building that will house 3
them will be completed in March 1949. The cyclotron magnet iron was H
erected in October, and the wire coils are now in place; most of the i
power equipment has been received and is now in storage awaiting H
completion of the building. The Van de Graaff generator has already t

3
i

A

o
i

"

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 at Oak Ridge the world’s second nuclear reactor as
a small-scale test plant and training center for the plutonium-producing
reactors at Hanford. From the beginning, this reactor, with its
chemical plants and many auxiliary laboeratories 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 Monsanto Chemical Company, contract
operator for nearly 3 years, was succeeded by the Carbide & Carbon
Chemicals Corporation in March 1948.

9060311
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d of 1948, there were five research divisions at Oak Ridge:
By the " healt, i all and physics. The
chemistry, health physics, metallurgy, phy 1
bioloi{i’ and technical staff numbered approximately 700, in addition
geient Cutside consultant staff of 75 prominent scientists. These
to 88 © roduced more than 275 scientific reports in 1948. _
OrkerSrI; at Oak Ridge centers around the air-cooled, graphite-
Resefzed reactor. Its use in the manufacture of radioactive isotopes
mod;ﬁm described in the Commission’s Fourth Report to Congress.
has hel breparation of materials for irradiation, the chemical changes
th;l; take place in substances exposed to the intense radiations"_in*-th‘g
tor, the extraction and purification of radioelements from irradi-
reag mz;terials, the combining of radioelements into useful compounds,
o use of these compounds in the tracer analysis of chemical reac--
%ZS"&H this work occupies the time of a large and talented group of
éfenﬁsts- Biologists are able to study the effects of radiation and
I.:adioactive substances on living matter. Physicists can use pile
radiations as a key to unlock the further secrets of the atom. A whole
host of engineering problems arise. L
‘The Oak Ridge Institute of Nuclear Studies, attached to the labo-
ratory, is being developed as the center of atomic energy training of
the South. It is operated by 19 member universities under contract
with the Commission. 1t offers a variety of training opportunities.
Two of its programs have proved particularly valuable in 1948. One,
the resident graduate-training program, operated by the University
of Tennessee, has made it 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.

Los Alamos Scientific 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 Laboratory, Unaversity of California, Berkeley.

The Radiation Laboratory of the University of California at
Berkeley was from the start a pioneering workshop in the develop-
Iment 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-inch synchro-
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cyclotron at the laboratory is the largest and most powerfy] j
world today. In addition, the laboratory has a 60-inch cyclotr,
a Van de Graaff generator, a linear accelerator, and a synchrotron’

For the past 2 years and more, the Berkeley specialists have been'
at work designing a new super-accelerator, & proton synchrotrgy, of
110-foot diameter and 6-billion-electron-volt output, by far the Mmogt
powerful atom smasher ever planned. By early 1948, their plang ha, d
become firm enough, and promising enough, so that the Commigsi(m
could take the step of authorizing the development of this mach;
It will cost some $9,000,000 and be 4 or 5 years in the building
is so entirely unprecedented that its builders will first be obligeq 1,
make and operate a quarter-scale model to help solve the problep,
and locate the “bugs” in the design. The Berkeley proton Synchr.
tron will be something like 18 times as powerful as the 184.jp
synchrocyclotron, the present greatest machine; it will attack ty,
atomic nucleus with energies so far beyond today’s range that, eveq
its designers are unable to predict the nature of the facts it wiy
uncover.

In addition to the specialists in physics who design and operate the
machines and those who interpret the results, Berkeley has specia]ists
in chemistry, biology, and medicine, whose work is directly connecteq
to the effects the machines can bring about. There are three maiy
research groups in biology and medicine, as well as groups in nuclear
and bio-organic chemistry, engineering, health physics, health chemis-
try, and medicine, together with technicians—nearly 600 workers in
all.

Construction, expansion, and improvement of facilities have been
vigorously pressed in 1948. The new central research laboratory was
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.

D the

Ames V Laboratory

The scientists of lowa State College played a leading role in the
development of atomic energy, particularly in investigating 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 Ames 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
Government-leased ground on the college campus. Construction 0B
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etallurgy building, begun in 1947, is now 75 percent along,. and
trop .. «cheduled for completion in February 1949. The plans and specifica-~

’ 15 5¢ for the general research building are virtually complete.
nonsseamh in metallurgy at Ames is aimed at finding better and

Re or ways of producing in extremely pure form such now-important
Chea};ials as uranium, thorium, beryllium, and the group of elements
matin as the rare earths. Along with this work, the staff must tackle
kno eat assortment of problems in chemistry, chemical engineering,
znalvtical chemistry, physics, ceramics, and crystallography.
pther AEC Laboratories

gomething is said in other sections of this report about the other
labomtories of the Commission where the scientific work is less funda-
mental and long-range in its character, more closely tied up with
day-to-day problems of production and developr'nent.. The Hanford
plutonium Works and the Oak Ridge gaseous diffusion plant, K-25,
poth maintain programmatic research concerned not only with the

1 the E the M
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' roduction processes as such but also with the health of workers and
s th the protection of adjacent areas. In addition to its Argonne center
;Iist,: of activity, the reactor development program has an extensive project, -

the Knolls Atomic Power Laboratory at Schenectady, N. Y., operated
for the Commission by the General Electric Company. The Monsanto . h
Chemical Company operates the Mound Laboratory at Miamisburg, -
Ohio, where highly classified process, research, and development work

is carried out. A new laboratory is being fitted out at New Bruns-

wick, N. J., for analyzing the feed materials used in the production -
of fissionable materials. Also, the Y-12 electromagnetic separation

plant at Oak Ridge constructed during the war to 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
which are distributed to institutions throughout the Nation for

g 7
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Ie:i,zli: research in all the biological and physical sciences.
| ~ AEC CONTRACT RESEARCH

_ the ! The Battelle Memorial Institute

sture Important contributions have been made and continue to be
new made to the Commission program by the Battelle Memorial Institute
ssion at Columbus, Ohio, an endowed nonprofit research foundation, with
and & permanent staff, equipped to conduct research for industry and
used Government agencies. Battelle is especially noted for its work in
1 on metallurgy and related fields. In an average month about 100 of
n on its technical men spend some portion of their time on atomic energy
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“Y-12" at Oak Ridge, the plant built during the war to produce uranium 235 by the electromagnetic method.

The plant is now in

y, but important research and development on the process and also production of stable isotopes for Nation-wide scientifie

use are being carried on.

stand-hb

o

i

e et

of cor
which
4. "'
involx
R

‘ 11(
: 1"
o S
o )f
= g
wo Ut
C



lant is now in
wide selentifie

od. The
for Nation

Raaa SN T ——— MMMWWMWWWWMMMW . mmmm
o B R sl g g oA

m 235 by the electromagnetic m
. th
and also production of stable isotopgs

niy

-

and development on the process

the plant built during the war to pr;)duce ura

rtant research

ge,

ut impo
ng carried on.

stand-by, b
use are bej

~12" at Oak Rid

»

RESEARCH IN THE PHYSICAL SCIENCES 79

b under Commission contract, several groups continuously
h a variety of problems.

rf\g(’ﬂ re

xeahﬂgbﬁk of the research at the institute is in the broad fields of

it

The »v and ceramics, with the basic sciences of physics and
metﬁl,lurt’" laving supporting roles. The work in general is directed
vhemlstl‘.;'l epde"VeIZPment of materials for reactors, and includes basic,
mwﬂrd t esearch as well as immediate developmental research on

Jong-T ange * t
=peciﬁ0 reactor components.

Columbia University ‘
The Commission contract with Columbia University provides for

Jear research which is largely unclassified, and concerns neutron
nue e',as crystal structure, fundamental particle interactions, beta ray
phiys ::O;copy, and instrument development. Thus at the university
Spez pumbers of graduate students are being trained in the par-
?ﬁ]ﬁr field of interest to the Commission simultaneously with the

resga.l‘(}h PrOgr am.

ce of Naval Research Contracts o

Late in 1947, the Commission and the Office of Naval Research =
arranged & program of joint support of basic scientific research. The -
purpose was to initiate new research and extend or intensify research
glready undertaken in the ONR’s program, sometimes to a greater
extent than that office had previously contemplated. The main
points 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
ONR with AEC 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 joint program does not cover projects judged likely to
involve or produce classified or restricted data. The AEC and
ONR decide with the contractor what security or other measures
should be taken with respect to any project 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

agreement the AEC now participates in support of nine contracts
for research in cosmic radiation, six contracts for work with elementary

00C318
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&
particles and their interactions, five contracts in the field of nucley g Amon
7 reactions, three in the field of nuclear structure, five in P&I‘ticlr ‘ Juring t

accelerators, and four in projects which include more than one of thesz
T types of work. fluc
, Q
Propuction oF IsoToPEs AND RARE EARTHS ’ the
ISOTOPES d.n'f
tio1
The production and distribution of radioactive and stable isotope, (
has continued to expand during the last 6 months of 1948. For the tiol
most recent statistical report on the progress of this program g, dis¢
Appendix 5. 1
The Commission’s Fourth Report to the Congress was devoteq thy
primarily to the program for production, distribution, and utilizatiqy ] !
of isotopes. This discussion, therefore, concerns only those items of : 1
special significance occurring during the past six months. k tur
On October 27, the AEC Isotopes Division at Oak Ridge made avaj]. Both
able two more isotopes, hydrogen 3 (tritium) and helium 3, to labora. initiatec
tories outside AEC projects. Tritium is radioactive whereas helium 3 biologic
is stable. Both isotopes are extremely useful in physical and nuclegy isotopes
research. Tritium is also a valuable adjunct to carbon 14 for labeling ' be givel
organic tracer compounds. Other A
Recently another radioisotope, cobalt 60, has received much atten- The (
tion. Several applicants have proposed the use of large quantities of nd soc
cobalt 60 as external gamma ray sources in experimental radiology and iy stitut
radiography. The Isotopes Division has begun the production of high n}annin
specific activity cobalt and is working on the problems connected with II)Jnited
utilization.
. Bureau
Isotope-Labeled Compounds Commi:
The Commission’s policy has encouraged participation of private active I
industry in the field of isotope-labeled compounds. To an increasing hamper
extent private industries are extending their services to isotope users medica.
especially in the manufacture of instruments and in the production of Over
isotope-labeled compounds. More than 40 firms manufacturing expand
radiation detection and measuring equipment provide a wide variety of orier
of instruments in both cost and type of performance. Three commer- E of the
cial firms—Tracerlab, Inc., Cambridge, Mass., Abbott Laboratories, eXhibitf
Chicago, Ill., and Texas Research Foundation, Renner, Tex.—produce The A
and distribute various types of chemical compounds containing radio- variqus
isotopes. In addition, Ayerst, McKenna & Harrison, Litd., Montreal, j meetin
Canada, is sponsoring the preparation by Tracerlab of radioisotope- mand ¢
labeled hormones to be distributed - without charge to qualified who h
investigators, researc
5000318
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\mong the tagged compounds and preparations made available
g the past 6 months are—

Diiodofluorescein labeled with iodine 131, an iodine salt of a
fluorane 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. ;

Gold sodium thiosulfate labeled with gold 198. 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 disorders.
Phosphorus 32 in solution, most useful as a tracer in this form.
Pentothal labeled with sulfur 35, a sulfur-containing barbi-

turate, of interest in medical research.

durill

Both the Argonne and Oak Ridge National Laboratories have
iitiated “‘isotope farm’ programs, one function of which will be the -
biological synthesis of complicated organic compounds labeled with -

isotopes. Compounds which cannot be synthesized chemically will
be given special attention.

Other Activities :

The Commission continued to distribute phosphorus 32, 1odine 131,
and sodium 24 free of production costs to laboratories and medical
institutions 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 uniform treatment procedures in several
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 at
various levels of technical complexity for exhibition at technical
meetings throughout the country. This information is in great de-
mand and is particularly helpful to members of the medical profession
who hope to use these materials for therapeutic, diagnostic, and
research purposes. |
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RARE EARTHS

From their research into chemical separations methods, CommiSsio very
laboratories have developed production methods for limited amouﬂf :
of rare earths of a purity and quantity previously unattained. S a (
The rare earths comprise a group of 14 metals, ranging from Ceriy '
(atomic number 58) through lutecium (atomic number 71). Becaus; 1

of their unique atomic structure these metals have been extremely
difficult to separate and very little is known of their chemical, Physicg)
or metallurgical properties. A present commercial utilization of the’
rare earths is the use of mischmetal, a cerium master alloy from Which
sparking ‘flints” of cigarette lighters, miners’ lamps and welding

~

torches are made. Pure cerium is also utilized for certain types of In
radio tubes and nonferrous alloys. gcien
The wider availability of these little known materials is of interest is 8 ]
to scientists in many fields. Moreover, it now appears that they work
may have a bright commercial future as alloy metals in the mapy. Exch
facture of high-temperature structural materials and other specializeq ] tate
products. At present, the demand for separated rare earths from the (
Commission laboratories is greater than the supply but it is hopeg i
that separated materials can eventually be made available to inter. ]
ested investigators. In
The following rare earth salts were prepared in Commission laborg. relat
tories in purely experimental quantities: cons:
Material Purity this -
Lanthanum oxalate 9H,O_______ ______ Other rare earths not determineqd pern
spectrographically; probably less than mves
0.05 percent. Q1
Lanthanum oxide____________________ Do. d
. : ana .
Lanthanum chloride anhydrous________ Do. ! 0t
Cerium ammonium nitrate.___________ Do. } n
Cerium oxalate 9H,O_______________. Do. ! reset
Cerium chloride anhydrous___________ Do. the
Praseodymium oxide (PrsOy) ... _._ Nd;0; less than 0.2 percent; CeO; less trad
than 0.2 percent; LasO; less than 0.2 nate
percent. A
Neodymium oxide (NdgOs).___________ Sm;0; less than 0.05 percent; PryOy; less :
than 0.1 percent; other rare earths _mat.
not detected. inch
Samarium oxide (Sm20s) _ . _ .. _____ Eu;0; less than 0.03 percent; other rare elerr
‘ earths not detected. stru
Samarium oxide (SmgQO;) __ _ __________ Less than 0.15 percent europium; other fluo:
rare earths not detected.
Gadolinium oxide (white) _____________ A few hundredths of one percent ss-
marium present.
Ytterbium oxide____ _________________ Other rare earths not detected. U
Yttrium oxide_.___________________.__ Better than 90 percent; other rare son
earths present. forn
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ddition to the above, the following metals were prepared in
In &

all uantities: ‘
very 512 P?u'e lanthanum and cerium metal, free from other rare

arths, in rod form of fixed sizes. .
° p. Neodymium metal, spectrographically pure; neodymium
met-a.l containing up to 2 percent s:&marium ; other rare earths
absent to spectrographic determinations. ‘

¢. Didymium metal, approximately 80 percent neodymium,
g percent samarium, 8 percent praseodymium.

INrForMATION EXCHANGE

In research, progress depends upon broad &I'ld effective exchange of

. ntific information and ideas. In the atomic energy program there
:3@13 pressing necessity for this kind of exchange among the research
::-ofkers scattered in groups in laboratories throughout the countx.'j'r.
Exchange of data is complicated by problems of security.. To fafnh-
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
considered necessary or desirable. (See Chapter V, page 108.) Under
this authorization, each of the five AEC Managers of Operations may
permit the contractors and others under his jurisdiction to conduct
investigations in these fields without security restriction. ,

Qualified scientists may now visit the locations of unclassified work
and freely obtain information about its purposes, methods, and results
in the traditional scientific way. Scientists performing unclassified
research may discuss it 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
mathematics, 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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restriction may work against progress since often one person or grouy,
will be in possession of information of great value to others.

With the end of the war and the publication of the Smyth Repory
the official report on the atomic energy project, the magnitude, SCODG'
and over-all direction of the project was revealed. However, resty;,’
tions on the dissemination of detailed technical information must stil]
be maintained. In 1948, a total of more than 1,600 new classiﬁed
research and development reports were produced within the Comp;,.
sion. Distribution of so great a volume of material cannot be ¢qp
trolled in detail from a central information office without tiy,
consuming effort.  In order to facilitate the exchange of classifigq

information among Commission installations, a system Qf standarq
distribution lists has been introduced. A total of 24 categories of

technical information have been established, with an approved list, of
authorized recipients for each.

After a technical report is written, the laboratory director detey.
mines the category in which the report belongs and it is distributeq
automatically to other Commission installations authorized to re.
ceive the information. The Division of Research also maintains g

small staff of technically trained personnel at Oak Ridge to review

all new reports and authorize additional distribution where necessary,

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 classified reports published during the preceding
period and (2) Abstracts of Classified Documents, in which abstracts
or content notes on all new reports published during the 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 it has received all the classified reports
pertaining to its work. (See Chapter V,, page 112.)

INFORMATION MEETINGS

Two large information meetings were held during 1948, and sym-
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 Laboratory,
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.
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THE PROGRAM OF TECHNICAL COOPERATION

During 1948 the program of technical cooperation among the United

Siates Canada, and the United Kingdom has continued in such

eperal areas as health and safety, research with low power reactors, _

extraction chemistry,. stable isotopes, and radioisotopes. - .

The wartime experience shared by the three Governments_ provided
q convincing demonstration' qf the .mutual benefits to be derived from
coopemtive effort. Bgcogplzmg this, the three Governments cgncerngd
are continuing to ut.1hze, n an .expan'ded way, the cooperative prin-
ciple in certain limited areas in which work has been proceed}ng
separa.tely along the same lines in two or more of the three countries.
In some of these fields, all three nations are working; at other times,
only two of the three are involved. ‘

This program of technical cooperation is carried out under the
general direction of the Combined Policy Committee, which also
:eviews 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 August 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 project—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
light 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 & 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 United King-
dom and the United States.
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The exchange of research experience and the mutual availabil;,
of stable and radioactive isotopes is another field in which beneg;
derive to each of the three nations. y

In connection with the development of research reactors an
fundamental knowledge about reactor materials the United St&ted
as well as Canada and the United Kingdom, can share some degres,
of experience to achieve mutual benefit to all three Government:
Experience and knowledge in the important field of extraction Chem'
istry acquired by the United States and the United Kingdom cay b.
of mutual benefit to the activity of each nation. ¢
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BIOLOGY AND MEDICINE

InTRODUCTION

the Many decades during which physicians have used X-rays
Ovel;l,'lm for the treatment of disease, they have become familiar
and rahll harmful effects of overdoses of radiation. Biologists have
witl ¢ deby studying how radiations affect plants and animals, bio-
ﬁﬁt'ﬁuts by studying how they could be measured and controlled.
hfsiﬁb time that atomic energy was developed, therefore, science
by * Jready familiar with the biological effects of most types of
:il:iations' C C

What was new to the biologist ar'xd the physmmn in the. develop-

ot of atomic energy was the massive quantity of radioactive mate-
n‘lels created and the greater potentialities of these materials for both
ni 4 and ill. The Atomic Energy Commission has the obligation to
iog(-stigate these potentialities and to encourage and assist others to
Joso. It must explore the many benefits in prospect for better health
and production of food, and it must learn how to forestall the dangers
(0 human, plant, and animal life.

In 1947, the Commission, as a first step in meeting its responsibili-
ies, designated an Advisory Committee for Biology and Medicine,
composed of & group of outstanding scientists. (See Appendix 2 for
membership.) This committee Subsequently assisted in the estab-
Jishment of a Division of Biology and Medicine in the Washington
staff 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-
nating the biological, medical, and biophysical activities at the vari-
ous facilities. The Advisory Committee met for information and
guidance as to the scope and extent of these programs. In addition,
the leading representatives of the laboratories held bimonthly meet-
mgs at various laboratories or in the Washington offices for mutual
exchange of information and guidance.

(ommission Laboratories
Durmg the war, the Manhattan project established a research
Project at the University of Chicago as a part of the Metallurgical

87

819392° 497




88 FIFTH SEMIANNUAL REPORT

Laboratory especially to determine the effects of plutonium and radiy
tion on the body. The Commission has expanded this progray, a~
its Argonne National Laboratory to embrace a wide variety of
cancer studies and the application of tracer radioisotopes to reseg;rch

All of the AEC laboratories have enlarged their research Prograp.
during 1948—at Brookhaven chiefly for the study of the ygeg Osf
atomic energy products in the understanding, diagnosis, and tregt.
ment of disease; at Oak Ridge, for the investigation of the effectg of
radiations on plants and lower animals; at Hanford, for determip,_
tion of the effects of radiation and radioisotopes on aquatic organisyy.
and at Los Alamos, for the solution of the biological and medic&i
problems connected with the development and assembly of atom;,
weapons. Biophysics (health physics) staffs which protect workine
personnel at all AEC installations have been strengthened during
the year.

AEC Contract Research

During 1948, also, the Commission renewed, enlarged, or initiateq
contracts and arrangements for projects in biology and medicine g¢
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 rang,
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 Kettering Institute in New York,
Washington University in St. Louis, Harvard University, Uni-
versity of Oregon, University of California, and, a number of
other institutions 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 Office 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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at Argonne laboratory, at which radiation exposure problems Wer,
discussed. ¢ The
The “Nuclear Science Abstracts’’ series published twice a mont}, ..
the Commission also contains abstracts of articles on biophySicf ; [ rac
biology, and medicine both from Commission laboratories and f,, m , 0

rials s

ault
current publications. At the end of 1948, the series was being ;. ;-)(P_(iln
tributed without charge to some 900 institutional libraries interest(;i for th
in these three subjects and by paid subscription to individuals ag WeH <tatio
Heightened Activity tion O

During the year independent activity of institutions in the fi) s used
of medicine and biology related to atomic energy increased Noticeghl, and I
in nearly all parts of the Nation. Some universities estabhshe"d £ Du
departments of biophysics; others incorporated such subjects ipg, g on 19
their existing structure. Hundreds of research institutions and hes.
pitals regularly used radioactive and stable isotopes from the Cop.
mission’s Oak Ridge nuclear reactor. An increasing number of papery  §
were delivered on radiation subjects in scientific meetings. %

THREE MAJOR FIBELDS OF RESEARCH 4

The Commission’s program of investigation in the life sciences fallg §
naturally into three distinet but closely overlapping fields of effort. i
biology, medicine, and biophysics. i

i
77 Biovogy ;

In the field of biology, the Commission is supporting and lending | The 1
direction to a comprehensive investigationa.l program in its various % Statio
laboratories and in many private, State, and Federal research organi- § others
zations. The research deals with the broad subject of the effects of | The
radiation on plant and animal life and ranges from the long-time 4 that t
effects of low-level radiation to the effects of high-intensity levels § radios
that produce marked injury or death. Scientists in the program are will b
conducting large-scale studies on the mechanics of absorption by The
plants from the soil of the wide variety of radioactive elements pro- | invest
duced in nuclear fission—their localization in portions of plants and ' fertili:
their accumulation by, and effects on, animals fed with materials that : gain {
contain them. Many of the research workers are using radioactive volumr
tracer atoms to observe for the first time the intimate and detailed absor)
aspects of life processes, which range from the manufacture of food Such
in the cells of green plants to the functions of the liver in animals. applic

In most of this research, the workers utilize radioactive materials fertili

in new and unique ways to aid in the solution of basic problems of
plant or animal physiology. The results of their work have wide
application.
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DOES RADIATION STIMULATE PLANT GROWTH?

gestion of whether nuclear radiations from radioactive mate-

Thi‘?nulﬂte the growth of plants is nearly as old as man’s knowledge
- ria® iﬁloﬁctivitv - and with the new plentifulness of such materials
of 18 .

:ne from the development of atomic energy, the question has
ﬁ’sultiez very practical one. Early in 1948, the Commission arranged
heco™ Department of Agriculture and a number of State experiment

he . . . : )
fﬂr,t. ns to run a comprehensive series of experiments in the applica-

io : . : : )
s'mf of Jow-level radioactive materials to growing crops. The materials
tion

4 to supply radioactivity were a commercial radioactive product
use

and ra,dium- . ‘ . .
During the past growing season, tests were carried out in 14 states

on 19 different crops:

ATKANSAS -~ oo Sweetpotatoes.

GeOTZiA - - <o - —mmmmmem Cotton.

TIHDOIS - - -« < m o oo Corn, soybeans, oats, alfalfa.
Kentueky. - - - Tomatoes, -

Maryland. __ . _________ Tomatoes, turnips.
Michigan____________.________ Navy beans, table beans, spinach.
Mississippi-- - . _________. Corn.

Montana_ _ ___________________ Potatoes.

North Carolina_______________. Tobaceo, peanuts.

OhiO- oo oo Ladino clover.

New York___________.______ Carrots, potatoes.

North Dakota_________________ Wheat, barley.
Washington___________________ Sugar beets, field beans, wheat.
West Virginia_ ________________ Corn. :

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 available at present. A second series of tests
will be run in 1949. ’

These studies are quite separate and distinct from the numerous
investigations which have been made and are being continued in
fertilizer tracer research, where radioactive isotopes are being used to
gain 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 which are of direct dollars-and-cents interest to farmers,
fertilizer producers, and farm machinery manufacturers.
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GENETIC STUDIES

A major portion of the biology research program is devoteq ;
studies of the effects of the various radiations on living cellg, Wit}?,
special emphasis on their effects on chromosomes and the geNeticy)
make-up or inheritance. It has long been established that nllde&
radiations have the power to cause ‘“mutations” in the OffSpr'mg of
plants and animals, that is, to interfere with the normal WOI‘k'mgS of
heredity. This fact has tremendous implications, both good ang
evil, in an atomic age.

The Commission has undertaken studies which range from éﬁects
of radiation on individual cells to genetic results expressed in popy],.
tion numbers and mutation types. Test organisms now being Studieg
include higher plants, animals, molds, and bacteria. Bacteriophage
viruses and enzyme systems are also being studied. The experimer,.
ters use various intensities and various types of radiation. All
Commission laboratories and a number of universities under contrgy
are conducting research on these subjects, the specific studies at eggl,
location depending upon the facilities and the trained scientific per.
sonnel available.

* The Oak Ridge National Laboratory has embarked on an extensive
study of the genetical effects on mice of exposure to nuclear radiations,
Little is known about the effects of radiation on the mutation rateg
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 morning of July 16, 1945, in New Mexico, a herd of cattle
was accidentally exposed to the radiation of the first atomic bomb.
Today, biologists of the University of Tennessee, in cooperation with
the Commission, are studying the breeding records 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 observe,
among other things, how that part of the radioactive food not ex-
creted is distributed among the body tissues and how long it remains.
Their major object is to learn whether the milk and meat of such ani-
mals is fit for human consumption. They will feed the meat to rats
through several generations and compare them with other rats that
have been fed with varying doses of radiomaterials. They will then
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pow the test rats have been affected, if at all, by their diet.
Kknow .ill observe and record such typical symptoms of low-lev.el
e i;ﬂ jnjury as altered reproduction and progressive changes in

aadiat blood composition, and tissue and bone structure.

sff?ight’

BIKINI AND NEW MEXICO SURVEYS

test atomic bomb explosions, scientific events leading up to the
In n and the blast itself are largely of interest to physicists and

1]osio : b to
le?ist-s; the events following the test are largely of interest to the
ghilgﬁiStS The medical and biological scientists are concerned with
10iVp

~ ;mmediate victims in the plant and animal kingdoms—what

the jes aTe highly vulnerable and what species are more resistant.

Z?]ii,ifing specimens may provide useful 'mforrqation regar(.iing

; covery phenomena, and, should any produce offspring, observations

" | be made on any genetic changes that appear.

cﬂlmst as interesting as these immediate and striking effects, how-

ev:zl', are the data on the lingering radioactivity _after. water or land

esplosions and the effects of such continuous radioactivity on plants
and animals. The uptake of radioactivity by the land and water
organisms and the accumulation of such activity in parts of the body
or portions of the plant comprise an important and very extensive
feld of investigation. ' '

The Commission’s New Mexico survey was undertaken under a
contract with the University of California at Los Angeles. The pur-

ose of the survey was to measure the radioactivity in-and near the
site of the bomb explosion and to determine if external radiation
hazards 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 explosion. 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 at
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
Navy provided forward area support, including surface craft, trans-
portation, and housing. The results of the previous survey of Bikini

L in the summer of 1947 will be correlated and combined with the results
* of this summer’s survey to provide a continuing picture of the effects
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of the 1946 Bikini atomic bomb tests on plant and animal life iy 1l

lagoon. In various areas of the lagoon, aquatic fauna an( ﬂo;e One ¢
samples were gathered for preservation by drying, ashing, quicf 5 10 fin
freezing, and by chemical means for laboratory analyses. It jg ton ! i;lj aries
early to present any conclusive data on the aftereffects of such a‘tOmi(: ’ how the

explosions on plant and animal life. Further studies are beiy, ’ functio’

planned for the future. possible
All A
BIOLOGICAL SYNTHESIS OF RADIOACTIVE SUBSTANCES At the 1
Before artificial radioactive elements are used to trace life procegg, ingt;flzr ;
in biological experiments on animals or human beings, they musg of t altel
generally be built into one or another of the chemical compoundg ' for s be
which the body typically uses. Therefore, an important step j, ?la;e( of
preparing isotopes for laboratory use in biology is this preparation of in (;enti
biochemical compounds. For many months, AEC scientists C”Opeﬁng
Argonne and Oak Ridge laboratories and elsewhere have been develop. § fl‘:od
ing the interesting method of administering radioisotopes to plangg % tions "m
and animals and allowing the living organisms to synthesize they, & ! Jiatio
into natural body compounds which then may be extracted apnq | It:ists ms
prepared for tracer laboratory use. : " At th
Several Commission laboratories have under way studies designeg drugs &
to test this method thoroughly. Compounds produced include radip.- the cha:
active sugars, starches, amino acids, drugs, and cellulose, all potentially
important materials for understanding of the action of foods, drugé, *
and other substances in biology. § _
Jerusalem artichokes or sugar beets, for example, growing in an | Radit
atmosphere containing radioactive carbon dioxide gas develop radio-  § work.
active sugar in the tubers or roots. In a similar manner, the foxglove i importa
plant is made to produce radioactive digitalis; and through biological pounds
synthesis, radioactive casein has been produced by cows. clement
neutron
s MEDICINE NOW Wi
A s — lung dis
Within the broad field of radiobiology, the medical program of the  ; of privs
atomic energy enterprise concentrates its attention upon the effects g 1948. ac
of radiation, and also of new elements and various unfamiliar sub- pern;iss
stances, upon human health. Seeking to understand and prevent and tre
the harmful effects of radiation is only part of the Commission’s predict
task in medicine; equally important are the potentialities for good— - The
for better understanding of diseases, for more accurate diagnosis, and the AF
even, in a few cases, for cure. By the end of 1948, an extensive AEC Institus
medical program was under way. tories a
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RADIATION INJURY

¢ the Commission’s most pressing responsibilities, of course,

One Od out as much as possible, as rapidly as possible, about the
is to.ﬁflthqt radiation inflicts upon the human body—about precisely
injure ‘m‘juries take place, what parts of the body are affected, what
how t.hES are disturbed, how to diagnose the injuries as early as
f“nf-tf;l)e and how to treat them. *
poil“l A,EC laboratories are conducting studies of these phenomena.

“ihe Los Alamos laboratory, biologists and medical men are search-
,"\t tflr the subtle changes in cell multiplication that are characteristic
e h?i effects of low-level radiation. Among other things, they look
of tJ‘sﬂterations in the composition of the blood of workers who may
;(;rve been slightly exposed, with the object of building up a useful
:ndex of degrees of radiation effect. Argonne la,.boratory is preseptly
oncentrating upon the chemical effects, observing the characteristic
;::wering of blood pressure and changes in the nitrogen content of the
plood. Osk Ridge laboratory and Argonne are both studying altera-
tions in the bodily enzyme systems now believed to .be affected by
radiation injury. It is hoped that through these studies one or more |
tests 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.

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 at Argonne laboratory,
the AEC laboratory at the University of Rochester, the Kettering
Institute at the University of Cincinnati, and the Saranac Labora-
tories at Saranac Lake, N. Y.

5000593
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The University of Rochester laboratory has developed g Strop
program in industrial toxicology where important informatiop ha
been collected regarding a number of elements encountered ip t.hsx
atomic energy project. Studies are in progress on the effects of in(
haled dusts with particular attention to particle size. i

The element plutonium, the product of the Hanford works, gy
cause serious damage to the liver, kidney, and bone marrow if engy,}
of it gets into the blood stream. Scientists at the Los Alamos labory.
tory have developed an accurate test to detect and measure plutonjyy,
excreted from the body and thus to keep a clinical watch over pg,.
sonnel whose work puts them in danger of overexposure. Argony,
laboratory has developed another attack upon this problem by dep,.
onstrating that the relatively harmless element zircomium will gis.
place large amounts of plutonium in the body and thus eliminate ¢

CANCER PROGRAM

The Commission’s cancer program deals with all of the relatiop-
ships between nuclear radiations and the disease. There are three
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 experimenta]
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 phosphorus,
iodine, and sodium for cancer research.—QOne of the deterrents
to cancer research has been the cost of these materials. To date,
under this phase of the program, radioisotopes have been dis-

tributed to over a hundred hospitals, medical schools, and clinics
in the United States.
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@) Financial and scientific support for selected research projects
. the cancer field —By supporting the cancer research of many
“ icians and scientists through institutional contracts, the
phﬁmission directs the talents of skilled investigators toward
g; applications of atomic energy to the .problem.. For example,
AEc-sponsored research at Fhe. Memorial Hospital, N ew York
City, has made an advance in the t.reatment o.f thyroid cancers
Witil radioiodine. Metastatic thyroid cancers, i. e., cancers that
Spread through the body, may pick.up radioiodine in amounts
gufficient to destroy the tumor part.la,lly or perhaps completely.
Administration of thyroid-stimulating hormone or removal of
the thyroid gland may increase by one-third the number of tumors
gbsorbing 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
AEC—In the chain-reacting uranium pile & number of radio-
isotopes may be prepared which are so short-lived that it is im-
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. In Novem-
ber 1948, a clinical director of the program was designated.
This clinic will receive full financial support from the AEC 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
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the clinical cancer research facilities of the AEC will carry oyt Suc
studies along with a number of medical schools affiliated wit}, the
regional laboratories.

(4) The work of the Atomic Casualty Commission, which nclygeg
extensive studies on the incidence and types of cancer iy the
survivors at Hiroshima and Nagasaki.

THE ATOMIC CASUALTY COMMISSION

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

1. Registry of exposed persons.
2. Establishment of a permanent American Control Commjs.
sion to pursue further studies which would include—
a. Hematologic studies.
b. Studies in the sexual sphere, including sperm countg
and genetic aberrations, and sterility.
¢. Studies of possible carcinogenic (cancer-producing)
effects.

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, National 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 was
cataloged regarding the exposure and condition of those individuals
exposed and the harmiful 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 National Academy of Sciences signed a 2-year con-
tract in May 1948 covering—

studies and conduct of research and experimental investigations, primarily in
Japan, in accordance with general programs approved from time to time by
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,

5095390
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ss of the Survey mn Japan ‘ o
Pprogre May 1948 there has been considerable activity in this field:

Since f- hglg facilities and in accumulating scientific data. Com-
i ested lS}tory facilities in these studies were planned for Hiroshima
Je'e %&bOZQki and Kure. At present laboratories at Hiroshima and
ad l\ags;ct;iv,e and the Nagasaki unit is developing rapidly. Person-
Rure ar ei,hese l’aboratories are drawn from the United States and

nel for There are 41 Americans working in Japan, including 16

J&p;_l ,I;ional personnel, 15 technical, and 10 clerical. There are
I{I;;bxinlately 140 Japanese personnel engaged in the units, including
ap

icians, technical assistants, and laborers.
P h;};e Jaboratory at Hiroshima has examined a large number of

vivors and has accumulated & considerable amount of data which
:11{1 serve as a base line in follow-up studies through the years. These
Jata include physical examinatiogs, blood st:,udies, X~rfx,y examina-
tions, and & variety of other .Studles. Pract}caﬂy all births and all
deaths which occur are studied for any evidence of 'changes that
might be induced by overexposure to radiation. A fairly complete
list of exposed personnel has been accurulated, 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

pones of exposed children. ]

Preliminary Results |
These studies reveal in many instances lines of so-called “growth

arrest” which could be due to nutritional deficiences or could be

related to the atomic explosions. These cases will be followed closely.

- Thus far there has been no evidence of any alteration in the offspring

of exposed 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 signs of
cancer. '
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Agencies Work Together

The development of this project has benefited measurably frop, ¢ ]
wholehearted cooperation of several agencies. The United Stateg
Army has three medical officers on loan to the Atomic Casualy,
Commission; the Public Health and Welfare Section, General Heag.
quarters of Supreme Commander Allied Powers, has given whgj,.
hearted cooperation; all charts and specimens are filed by the Army
Institute of Pathology; and the United States Navy has actively ¢
sisted in the work of the Casualty Commission.

BiopurYsics

In nearly all Commission work, both research and productigy
potentially hazardous radiations are a major problem. Although th(;
biological effects of these radiations have been studied intensjve]y
for only a relatively short time, there is good reason to believe thgt
they are entirely controllable hazards. During the entire period of
operation of both the Manhattan project and Atomic Energy Commjs.
sion there have been a total of 13 injuries, with only 2 deaths due t,
radiation, and in each instance known safety devices were not fully
utilized.

The Applied Biophysics Branch was established in Washington with
the major objective of constantly studying such radiations to learp
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 continually
exposed; and fourth, the problem of adequate safeguards to protect
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 research organi-
zations are required at each establishment, to insure (1) that the
programs at the various installations are adequate for their own
purposes and (2) that the programs are sufficiently coordinated to
prevent any unnecessary duplication. '

Potential radiation problems which must be controlled come from

jcm;gnrgaj r sources: (1) Reactor and particle-accelerator operations
JuulHo :
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utilized with cobalt. As soon as these problems are solved, j; ;
reasonable to expect that cobalt 60 will be available for therapeums.
purposes to a much larger number of medical centers than are no\t
in a position to afford radium for the same purposes. Consequent]x;
considerable effort is being put in this direction. v
In general, the Commission is making a careful, Nation-wide gt dv
of the biophysics programs relating to the utilization of Penetratjy,
radiations. It reviews requests for grants made for such projects angd
at the same time is endeavoring to initiate projects in especig)),
suitable institutions to fill in the gaps of our scientific knowledge

TRAINING PROGRAM

The critical shortage of scientific personnel qualified to work on
atomic energy problems in biology, medicine, and biophysics made
necessary for the Commission to take the initiative in the develop.
ment and support of a comprehensive training program, T,
objectives of this program are to train new personnel for the Commjs.
sion’s programmatic research at AEC installations; to increase the
national pool of trained personnel in these fields for work in industry,
universities, hospitals, and other institutions; to increase the efficiency
of personnel now active in these fields in the Commission’s program,
and outside it, by providing on-the-job training programs for Com.
mission personnel and cooperative training programs for other per-
sonnel, including members of the armed services.

TRAINING AND FELLOWSHIP ACTIVITIES

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 Commigsion 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 following
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 will
be operating at its maximum proposed level. '
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aining Centers _
[ Commission has given support during 1948 to two or more
The -0 in each of four broad geographical areas for the develop-
zmiveﬁltleosoperative training centers. These programs are uniquely
ent of (i)ﬁ‘er indoctrinal training to AEC fellows in the first semester
cuited 10 cademic year. (Under the fellowship program fellows are
in PﬂChﬁied to these training centers; they are allowed to pursue their
not C?n nd research in universities or other nonprofit institutions of
tudy M e as approved by the NRC boards.)
thetr © ioint participation by the universities allows for the utilization
The ersonnel and resources at each university. It also makes it
of k?glepto integrate medical and biological training with basic courses
-Posslll vsics, mathematics, and chemistry and to develop well-rounded
$d§02m51 training in Fhe t'echniques of radioisotope resealjch appli-
cable 0 medical and blf)loglca:l problems. Ea.,ch of the universities,
gs an integral part of its training program, is condu_ctmg research
which is also important to the Commission for increasing knowledge

o the flelds of biology and medicine. The cooperating universities

are as follows:

['ni wersity T7

1 111
Duke University, Durham, N C. Oregon State College, Corvallis, Oreg.
University of North Carolina, Chapel University of Oregon Medical School,
Hill, N. C. Portland, Oreg.

North Carolina State College of Agri- Coll ] . .
. . ¢ Uni it ollege of Liberal Arts, University of
culture and Engineering of University Oregon, Eugene, Oreg.

of North Carolina, Raleigh, N. C.
Bowman Gray School of Medicine, Wake Reed College, Portland, Oreg.

Forest College, Winston Salem, N. C.

I ‘
Baylor University College of Medicine,
Houston, Tex.
Rice Institute, Houston, Tex.

v
University of Denver, Denver, Colo.
University of Colorado, Denver, Colo.
University of Colorado, Boulder, Colo.

COOPERATING WITH THE ARMED SERVICES IN TRAINING

Eleven officers of the National Military Establishment are taking
courses established at the AEC training centers. The Commission
will also provide 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.

819892°—49-—8§
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TECHNICAL FELLOWSHIPS

ni('f),lllef glcc))r‘r;:n:il%l is supporting special training programs fo
and the Oak Rid 1}\1Tver'31ty of Rochester Radiological L&borr tec.h_
consist of cours = &}1’;1‘011&1 Laboratory. The teaching progr&&tomes
physics, in dustrie:1 1}111 .1ology, chemistry, mathematics, aPpliegl wi 9
of the work will b ygiene, and sanitary engineering. This bio.
sponding a ims c?rned out over an 8- or 9-month Periodpormon ‘
Sractical lé)brz)roiunate ytoa sch'ool year, and will be supplemel’ltcorre- :
Following ther: org. experience m.the use of radiological instr ed b
where the fenosvac lillg‘f rogram will be a 3- or 4-month work plrlénents_ ‘
installations Ix? vzhi e assigned to plant operations at Oommt‘,%“%m, |
experience i radiati s phase they will be given practical tr;,s%n ,
85 are roquired i;t .fk)ln Iztgntormg and health-physics techniquesmm
that there is & criti f C plar.lt. At the moment it is estimsuch ;
550 people ha cri lciﬂ??ed Wlth.ln. the AEC alone for approxim ated 1,
step up the tevlllnng S1 cient training. It is accordingly plann e
more nearl chnical fellowship training program next year i ed to
y to fulfill the demand. year in ordey
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PUBLIC AND TECHNICAL INFORMATION SERVICE
INTRODTUCTION

One of the five major programs which the Atomic Energy Act of 1946

_ nt s the Commission to carry on is ‘“a program for the control of
dl.r cctiﬁc and technical information which will permit the dissemina-
s¢ wnof such information to encourage scientific progress . . .”
cw;he Congress in imposing this duty recognized that under the sys-

of atomic energy development set up by the act the Commission
.tfxshe main source of most newly developed technical information
{:borut atomic energy. It carries the responsibility for determining
what categories of information may be generally published and what
categories must be limited in circulati(?n in the interest both of 'controlr
of information to safeguard the national defense and security and
of dissemination to bring about scientific advance. o

On undertaking in 1947 the development of the information program
prescribed by the act, the Commission took into account the needs of
various 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.
Some 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 it 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
development 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
satisfactory service of information—a service that conforms to require-
ments of the act prescribing both secrecy respecting some phases of
the program, and the issuance of all information which can be re-
leased without harm to the common defense and security. °

105



106 FIFTH SEMIANNUAL REPORT

OPERATIONS OF THE DECLASSIFICATION SYSTEM

At the root of this matter are the policy and the operatiq
defining what information must be classified and held out of geney
circulation and providing for declassification of information whi iﬁ
does not contain restricted data. The Commission took over frocx
the Manhattan project a system established i 1946 pursuant t, th
report of a committee headed by the late Dr. Richard C. Tolmgy, 0‘;
the California Institute of Technology. The Tolman committeg ’d&
fined the principles for determining what matter must be Classiﬁea
and what may be generally issued. Under this system, an officig]
of the laboratory or plant where information originates makeg the
first determination as to its suitability for declassification. If thig
first determination is favorable, the paper is then referred to g Re.
sponsible Reviewer qualified in the field of science with which ¢},
information deals. This reviewer makes an analysis based op the
Declassification Guide. This analysis may result in declassiﬁcation

ns fOr

of the document, or item of information, or it may mean denia] of

clearance. In case of doubt, the question is referred to one of foyp
senior scientists designated as Senior Responsible Reviewers.

In addition to emphasizing control of the dissemination of scientifi,
and technical information in such manner as to encourage scientific
progress, the act declares the policy of the Commission to be t,
“control the dissemination of restricted data in such manner as tq
assure -the common defense and security.” In section 10 (b) (1),
restricted data is defined as follows:

“The term °‘restricted data’ as used in this section means ]|
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.”

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
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he United Kingdom and Canada. These nations were joined
Of. th fhe United States in the wartime atomic energy program,
ng in peacetime are following identical declassification policies
an h respect to information jointly held. The Declassification
Wlt'de states for each nation the general topics of data which
gs; be made public without adversely affecting the common
defeﬂse and security. . B .

3. Adoption, with the National M.ﬂlta,ry Es.tabl_lshment, of a
oint classification guide for the military a.pphca,tmn of .aton‘uc
inel‘g}’: 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
publication and what may be publicly issued.

The Commission has undertaken to designate unclassified areas of

carch and development work related to atomic energy as a means
of aiding the progress of atomic energy research and development in
qeveral ways. ' .

" The Commission recognizes that advance depends in part upon a
wide range of research work done without stimulation or assistance
by government. o

"Likewise, staffing of atomic energy projects is hampered so long
gs there is feeling on the part of many scientists that employment in
the atomic energy program precludes their working on any but “classi-
fied” research projects with consequent denial of general publication.

Finally, sharper definition of unclassified areas makes clearer
what 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
Deeds to be clearly understood. The present Declassification Guide,
however, must itself be classified because it specifically indicates the
importance in the national atomic energy program of a wide range of
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data having to do with production of fissionable materials or pp, q
tion and use of weapons. ue.

~ The following lists of topics* indicate generally the present COntey
of:

(@) Unclassified areas—the types of work that can he -
ducted and reported on an unclassified basis in the atomic ¢y, -
program in AEC or non-Governmental facilities;

(b) Declassifiable information—that which may be Publigheg
for general use after being officially declassified; and '

(¢c) Clearly classified information—that currently helq a5
restricted data under the Atomic Energy Act.

Unclassified Areas

In general, item (a), the unclassified areas, covers the pure SCience
related to atomic energy but not plant processes or specific exper;.
mental data of vital project importance. It includes:

(1) Pure and applied mathematics, except that applying ¢,
specific classified projects.

(2) Theoretical physics (except the theory of fission, of reget.
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 isotopes,

(4) The basic chemistry of all elements (except for the analyt;-
cal procedures and technology of the production of fissionahe
materials) and the physical metallurgy of all elements of atomie
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, ete.’

(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
the specific applications in AEC installations). )

Declassifiable Information

Item (b), the declassifiable information which may be expected to
be found in the general literature after official declassification,includes:
(1) Most reactor and neutron diffusion theory, except for those

parts involving semiempirical methods or related to specific
assemblies. '

el‘gy

SThe reader of this report cannot take these lists of topics as an exact statement of types of data which
are unclassified, classified, or declassifiable. The lists are indicative only. The complete lists, as stated
earlier, are themselves classified. Writers, editors, publishers, or speakers intending to make public matter
related to atomic energy, who are uncertain about classification status, should query the Declassification
Branch, United States Atomic Energy Commission, Washington, D. C. They should not try to make
their own evaluation on the basis of these partial listings.
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Certain physical properties of isotopes of elements of
number greater than 90, and the nuclear properties (except
ain neutron and fission characteristics) of isotopes of ele-

@
atomic

for cert
ments greater than 90. . o
(3) Analytical procedures (except for production applications);

most physical and process metallurgy of elements of atomic num-
ber greater than 90. _ ' o
(4) Medical and biological research and health studies with
clements of atomic number 90 and above. »
(5) Certain properties of experimental .reactors., such as:
fluxes, neutron distribution not revealing lattices and information
regarding thermal columns, and the velocity spectrum in the

thermal column.

Classified Information
The types of information covered by item (c) are clearly classified

mformation: ‘ o
(1) Information on the production of fissionable material—

equipment used, technology, handling, and disposition—includ-
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,
in 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.

5000400
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A special problem in classification of information has been largg),
solved within the past year. This is the problem of providing t, ™
armed services, in a manner consistent with the objectives of the
security provisions of the Atomic Energy Act, certain types of infj
formation required in the conduct of military training OPeratjong

A great deal of information which concerns the use of atOIni(;
weapons has to do solely with the military employment of atomjy,
energy and not with the development or manufacture of ﬁSSiOIlable
materials and weapons. For example, information as to certajy
special equipment used on drone planes taking samples at bomb teg
is information “concerning the utilization of atomic energy,” byt it
is information of slight importance in the actual development
manufacture of & weapon. The importance of such information ¢ ,
foreign rival can be readily evaluated. Such evaluation indicate
that while full control of dissemination of the data is desirable, it i
not possible to require FBI investigation of every person having accegg
to such data. For instance, it would not be feasible to have FB]
investigation of all the service and maintenance personnel at evepy
airport where any drone or other specially equipped aircraft may b,
landed.

The Commission, at the request of the National Military Establis},-
ment, approved a plan for distribution within the NME of certaiy
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 National
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 that 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.

It was their view that the military operational phases of the atomic
energy program required wide dissemination of these types of re-
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. +od data, and that such necessary dissemination was a practical
S“"ctfﬁibﬂitw' when subjected to current clearance requirements.
ir?pmgha,ptér V1, footnote page 121 on military clearance.) Accord-
ifbeer ‘they proposed for the Commission’s consideration the adoption
ingl¥ "«Classification Guide for the Military Application of Atomic
of v’ This Classification Guide differentiated between two
En(‘ii-:’)»ri‘es of restricted data: (1) Those to which an individual
wtebr the jurisdiction of the National Military Establishment might
lmdiave access until he had a specific “restricted data clearance,”
no:i <2> those which the national defense requires be made available
mld  military safeguards without specific restricted data clearance
un erons under jurisdiction of the National Military Establishment.
fifhg latter category was referred to as ‘“Type B” restricted data.
weapons Effects Classification Board

In order to have the benefit of expert judgments on this important
subject, the Commission, with the advice of the Committee of Senior
Responsible Reviewers, convened as a Weapons Effects Classification
Board a panel of experts on weapons-effects data to recomend the
proper handling of a wide range of such data (see Appendix 2). Thp
information considered by the board is that which the NME and the
AEC believe should be distributed under special conditions to support
the national defense in both military and civilian activities. These
special conditions contemplate the dissemination of Type B restricted
data to NME personnel who do not have specific restricted data
clearance, provided that the dissemination is in accordance with
pormal military safeguards. 7

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 Military
Application. The Commission approved the board’s recommenda-
tions on classification with minor changes. Accordingly, the Com-
mission and the National Military Establishment have adopted an
interpretive guide in accordance with the amended report of the
board.

The Weapons Effects Classification Board urged that a considerable
amount of weapons-effects data be determined 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 the Commission the contents of
such & weapons-effects handbook.
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THREE-NATION DECLASSIFICATION POLICY

As a continuation of the policy of cooperation with Tespect |
information shared by the United Kingdom, Canada, and the Uy teg
States, as a result of their combined wartime efforts, the Secong
International Conference on Declassification was held on Sept‘embe
6-9, 1948, at Harwell, England. This conference was conc@rneé
with a discussion of the interpretations to be placed on certain tOpics
of the Declassification Guide, in the light of technical develOpmeMS
and of the experiences gained during the months in which the Dedassil_
fication Guide, drawn up at the first international meeting, had |, en
in use in the three countries. As before, discussions at this conferep,,
were limited to technical knowledge held jointly by the P&rtiCipating
nations as a result of their cooperation during the war.

IssuancE oF TEcHNICAL INFORMATION

While progress was being made in classification and declassificatiop
policies and operations, a parallel advance took place in the develop-
ment of the Commission’s organization and program for handling
and distributing technical information to scientists and techniciang
inside and outside the national atomic energy program.

By the end of 1948, the technical information staffs of the Com-
mission and the contractors had sorted, indexed, published, ang
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.

CLASSIFIED REPORTS

Of continuing high importance is the distribution of restricted data
to all those working in the project who need it and are authorized to
h ave it. During 1948, over 3,000 individual classified reports were
distributed. An average of 50 copies of each report went out. Each
laboratory and plant received those categories of informationrequired
for its programs. Besides this routine distribution, 50,000 individual
copies of classified reports went on specific order to various
laboratories.

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.” This is issued three times each year. More such
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Js are planned to insure that the scientific worker on the atomic
journ project may study classified project results in a form as con-
enngyt and useful as possible.

"eminer technical information services supplying classified informa-
,Ot Zo scientists and technicians on the project were expanded
tio? <hout 1947 and 1948. This special group of services includes a
tbrole abstract journal which carried 2,400 abstracts of classified .

passified- \ o . .
¢ in 1948 and a classified title list which last year carried 5,500

reports 1
titles of PApPETs:
OPEN ABSTRACT SERVICE

Seientists and technicians in the atomic energy program need more
(h@ classified material alone. They also require quic.k access 'to a
v;ride range of declassified and unclassified papers originating either
nside OT outside the program. To provide them with this service, the
(Commission in 1948 established a semimonthly publication ‘“Nuclear
geience Abstracts.”  Inits first 12 issues, to the end of 1948, it carried
; total of 1,800 abstracts. It is in wide demand from Government
agencies, cooperating universities and research laboratories, depository
jibraries of the Library of Congress and other institutions of service
to scientists outside the atomic energy project. The demand from
hospitals, medical schools, and medical research institutes during the
vear reached such a point that a special distribution to 1,200 such
ipstitutions 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
abstracts was made and a cumulative index of them issued.

NATIONAL 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 (formerly Manhattan Project Technical Series), a 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

5000511
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and its research contractors, executed a contract with the M,
Hill Book Company to publish the declassified volumes of thig
which are expected to number about sixty 500-page volumes, .
1948, 14 volumes were declassified. The first of these Volu;‘mg
“The Histopathology of Irradiation from KExternal and Tnte, s,
Sources,” was put on sale late in December 1948. Ha]

Classified volumes to be reproduced and distributed to pro
sonnel in accordance with security requirements also number
mately 60 volumes. Of these 24 are now at hand in the p
editing and reproduction.

Fay.
SepiES
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PROGRESS IN RELEASING INFORMATION

Although the Commission is not satisfied that the rate of Progreg
in declassification is rapid enough, declassification of atomic epepy.
project information did continue at a steady pace during jg4q
About one-third of the 900 documents declassified were for iﬂdusim;
‘in the NNES. In addition, 870 documents were published in editeq
form in various scientific and engineering journals. The Commisgiop
reproduced and distributed to project libraries, Government agencjeg
the Library of Congress, and the depository libraries authorized b‘i
the Congress nearly 800,000 copies of more than 1,000 separate doey.
ments during 1948. These figures include a large number of dog.
ments declassified before 1948.

The Commission also reproduced a number of pertinent declassifieq
reports in the field of nuclear science originating outside the project,
Among these were 96 reports from the British and Canadian atomie
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-
formation, only documents not intended for publication in the NNES,
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-
tractors of unclassified research reports in certain scientific fields,
where it was agreed that the laboratory directors concerned would
determine that these contain no restricted data.
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REPORT INDEX

ommission reports, classified, declassified, and unclassified,
'fullv indexed during the year, to facilitate the location by
tists and librarians of information on special subjects

Al
were €8T
et sclent T
d in them. An average of six index cards was prepared for
ament issued. This indexing operation was on a current

. ¢ . .. .
each dO ing 1948 and progress was made in eliminating the backlog

o]
?Ontaiﬂt‘
basis dU%) 1 i h. . Durin

-ndexed reports accumulated during the war years. L g
of umar 5,700 reports were indexed and 1,712,000 index cards were
the }f}iutzad to laboratories of the atomic energy project. It is planned
dlsmake the declassified and unclassified cards available for sale
til)l tsnilde the project as soon as reproduction facilities are available.

0

INTERCHANGE OF INFORMATION WITH THE ARMED FORCES

Liaison between the Atomic Energy Commission and th.e National
vfilitary Establishment with respect to interchange of scientific and
;pchniml information was improved during the year. The Resea}'ch
and Development Board established a Special Comm1tteg on Technical
Information with an AEC representative as an associate member.
The committee established a panel to study the interchange of in-
jormation between the National Military Establishment and the
Commission, and this panel accomplished a great deal in promoting
such interchange. Informal contacts between AEC and NME repre-
sentatives were also fruitful. In particular, arrangements were made

for abstracts originating in the Commission’s abstract publications,

the Navy’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.

EXHIBIT

To acquaint the world of science and technology with the resources
of technical information in nuclear science fields available through the
Atomic Energy Commission, & technical information exhibit was
prepared and shown 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.

Pusric INFORMATION AND EDpUCATION SERVICE

Upon assumption of responsibility by the Commission, the public
information service had to be developed from the beginning made in
the postwar period by the Manhattan project. The Commission has

set up a small staff to provide such service, which is increasingly in

demand.
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In order to provide a basis for the determination of pubjj, Dol
on atomic energy, there is a need for information on the operat; ley
and the plans and prospects for the national atomic energy 1, O,
insofar as these matters can be publicly reported. The Comp; 8ram

. . . . b Ssi s
public information program is based on the provision of such fact:n ’
the existing agencies of public communication—the press, the r&aitﬂ

03

schools, organized groups, and others.
Citizens also seek help in learning about the basic physicg) oh
nomena involved in the release and control of atomic energy, Th{?‘
information is available from many sources other than the Comls
mission. Organizing it and putting it into form for use in the SChOoL;,
and organized groups is not a prime function of the Commissioy_ In
the American tradition, this function, along with the functigy of
presenting and discussing the issues of public policy that rise ip this
field belongs to the educational and information institutions of g frég
people.
WORK WITH EDUCATIONAL ORGANIZATIONS

With limited information staff and funds for educations] and
informational materials, the Commission has given as much aid g4
possible to educational agencies and services.

Educational Institutions

The Commission consults with the Interdivisional Committee of
the United States Office of Education, which is developing a progranm
of interchange of information on programs and methods used in
teaching atomic energy in schools and colleges, and of stimulating
the spread of good teaching in this field throughout the educational
system.

The Association of Secondary School Principals and the North
Central Association of Secondary 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 financed 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 science and technology of atomic energy for use by authors
of textbooks and educators generally in all scientific fields to enable
them to incorporate in their texts and course work such changes a3
have been made necessary by recent advances in nuclear science.
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o, under preparation in 1948 was a handbook or guide for the

‘ Sf employees of the Commission and contractors. This guide
ust 0 ear in three parts. The first will consist of a primer of the
will gppenergv facts needed for understanding the operation of the
af"?n‘cal atonlic energy program. The second part will be a glossary
natio® s used in atomic energv and on the atomic energy project.
of tiﬁrd will consist of a description of the purposes, the facilities, and
The otentialities of atomic energy development in the United States.
the Pthe field of research into the social, economic and political im-

-B;ﬁons of atomic energy, and the development of teaching pro-
phe s on these matters, the Social Science Research Council is be-
::ﬁn'ngr active in the field of atomic energy. Commission repre-
¢0 (ptives are cooperating with the Council’s Committee on the
:(:Ziﬂl Implications of Technological Change by providing factual

information.

(ivic Organizations , |
The educational work of civic bodies has tended to center on the

 organization of atomic energy weeks or similar occasions, or the intro-

Juction into the programs of other larger civic occasions of an element

" of instruction in atomic energy. For this purpose, there has been a

ersistent demand from all quarters for the provision of educational
exhibits showing 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

atomic energy. The Commission has authorized its contractors,
where they desire, to provide exhibit material for educational purposes.
‘The Brookhaven National Laboratory has two special exhibits of
this type which have been widely shown in eastern cities. The Ames
Laboratory provided such an exhibit to the Iowa State Fair in the
summer of 1948. Various of the industrial contractors constructed
units portraying atomic energy program details and prospects which
were 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
shown in Cincinnati under the auspices of a Mayor's Advisory Com-
mittee on Atomic Energy. These exhibit materials have been re-
quested for an Oak Ridge educational center to be operated by the
University of Tennessee Extension Service to provide _educational
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 Qak Ridge

Institute of Nuclear Studies.

Special exhibits have been constructed for use at scientific meetings
portraying the biological and medical phases of the national atomic
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energy program, as a means of speeding the fellowship training .q
> Elfor

and for use at technical meetings showing the new developm@,— [se ©
instrumentation related to atomic energy. sy brondcﬁ
In all, attendance during the past 18 months at exhibits o, Wl ' prmocﬂtt
the contractors or the Commission provided units is esﬁmamdﬂdg pereast
more than 4,000,000. at F
Program for Films _
The educational film makers have been brought together i T heed]
American Council on Education to develop a program for prod\;ct' e | mm:1 9
of teaching films on the fundamentals of atomic energy Which‘\l‘?n doaricf
be available for purchase by school systems and groups. The corlli Am‘?'l 1
mercial motion-picture industry is considering films on the Natignr'l‘ Alznns )
atomic energy industry and the prospects for application of atom-s H}thom
energy. Documentary film makers are interested in the fielq ax:§ 0 e dul
projects are under formulation. st
cooperd
COOPERATION WITH PRESS AND RADIO H coopers
% tions m:
The function of the press in informing the public about atop;, H The !
energy is threefold—(1) in its feature services, the press (includip, : men_dou
_ periodicals) carries a considerable volume of explanation of the F the ind!
i | fundamental physics, chemistry, and biology of atomic energy put m t0 ltS st
’ lay terms; (2) in its news reporting the press chronicles the develop. pOSSIblh
3 ments in the atomic energy program and outsidé it which have puhj i has mac
importance; (3) in its editorial comment the press presents views t, 1 was th?
aid citizens in making up their own minds on what public policies % Comuuis
should be. i editors
‘ The press calls upon the Commission organization for assistance in fields.
the first and second function. The assistance desired is of two .Fc.)r b
forms—first, facts; second, security guidance as to what may be mission
reported and what should be withheld in the interest of national that cal
security. % gram.
For the provision of facts to the daily and periodical press and to the basic Ip
other media of public information—radio, picture services, etc.—the more fre
Commission’s small public information branch in Washington and ! the Gen
one- or two-man staffs at each of the five offices of operations in the thm“%’h
United States are responsible. These men all have additional dutics there is
besides servicing the public media. However, their first responsi-

bility is giving that service. The demands have grown steadily.

Besides reporting current developments in the atomic energy
program, the public information officers give special service to writers
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.
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pUBLIC AND TECEINICAL INFORMATION SERVICE

f Commission’s review service is not compulsory. Newsmen,
Tse 0 ters, OT speakers anxious, however, to be accurate and to
asters, ~ . o ..
hro# Ct the national security, are availing themselves of the service in

\ing pumbers.
PRESS SEMINARS FOR REPORTERS, EDITORS

ress is making a special effort to develop a body of newsmen

Thedpand qualified in the facts of atomic energy so that they may
ran€ céur&te and serviceable job of reporting and interpreting. The
de all_ﬁa'n Society of Newspaper Editors at its annual meeting in
.W;‘_;Iﬂigtlg guthorized a special committee to work out ways and
AP ans of holding training courses for press men in the fundamentals
f atomic energy and its implications. The first of these courses is
.trbeduled for January 1949 in Minneapolis. The Commission is
% orating with the Society of Newspaper Editors and is ready to
zzgefﬁte similarly with other organizations of the public communica-
tjons media- . .

The technical and business periodicals as a group perform a tre-
mendouSIY important service in the atomic energy program, keeping
(e industrial groups whose participation in the program is essential
(0 its success informed of new developments, their meaning, and the

sibilities they offer for cooperation of industry. The Commission
has made & special effort to serve this group. Important during 1948
«as the organization of a visit to the Oak Ridge installations and the
Commission offices in New York and Washington by a group of 25
oditors of the leading periodicals in the metallurgical and chemical
fields. ’ :
For the use of all media as well as of individual readers, the Com-
mission sees & need for the development of special reports stating all
that can be revealed about various phases of the atomic energy pro-
gam. The statutory semiannual reports to the Congress are of
basic importance, but there is a continuing requirement for much
more frequent and detailed reporting. The Commission has ingtructed
the General Manager to prepare special reports at periodic intervals
throughout the vear dealing with topics of special interest or for which
there is & need for more detailed information.

819392°—49-——9
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SECURITY
INTRODUCTION

The objectives of security in the Atomic Energy Commission gy 4,
assure the safekeeping of information which the Commission ha:
decided cannot be released without endangering the common defery,
and the safety of the Nation and to protect the plants and insty)),
tions of the Commission and its contractors in order that researcl,
and production programs may not be interfered with or valuah),
materials lost. '

To achieve these objectives, the Commission has built up three j.
terdependent programs: One, personnel security, to determine ty,
eligibility for security clearance of all employees of the Commisgiop
and of those employees of its contractors or licensees who are to havé
access to restricted data; a second, physical security, to prevent yp.
authorized access to installations, materials, and information, and t,
protect such property against sabotage, espionage, and theft; and 4
third, document and information control, to systematize and enforce
procedures by which classified information—whether in documentary
or spoken form—is withheld from unauthorized persons.

PERSONNEL 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 all
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 many
thousands of workers who had been given access to atomic energy
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tion during their wartime and postwar employment in the
at ;

form *
\ phattall project. SRR i F
\anti® e first 2 vears of the Commission’s operation, the FBI

P

g b . ) .
Durte jeated, and the Commission has taken subsequent action on,
o

snvest
ﬁlllzﬁzn 100,000 candidates for clearance. The number of people
d by the Commission itself is small and the turn-over among

* elatively low. Also, employment among the operating con-
them T is relatively stable. But construction workers are being re-
tracuzll‘scontinuously, and some of these must also be cleared. The
piaced of the building of the K~25 plant at Oak Ridge is an indication
recor o conditions: Maximum total of construction workers at any
O_f 313555 25,000, but more than 125,000 were actually hired while the
;:1]) was going or.

more

DEVELOPMENT OF CRITERIA

Out of the more than a hundred thousand decisions made on
mployee clearance since January 1947, fewer than 2,090 hm(e involved
: rious questions concerning eligibility; but the administrative burden
f; these decisions has been very great. Definitive criteria i:or the

arpose—standards of judgment which would at the same time be
cafe for the Nation and fair to the applicant—had to grow out of
experience 1n handling individual cases. It was .therefore necessary
1o 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-
tions, 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. Associations
have a bearing on eligibility for clearance, but the Commission must

“The Atomic Energy Act provides for the security investigation and clearance of employees of the Com-
mission. The aect further provides that Commission contractors shall agree in writing not to permit any
individual to have access to restricted data prior to investigation and clearance of such individuals. How-
ever, the act contains no specific provisions regarding investigations and clearance of National Military
Establishment personnel who gain such access by means other than through contractors or employment
inthe Commission and need the knowledge in the course of their duties. For investigation and clearance of
these personnel, the Commission and the National Military Establishment have agreed on procedures
which, in general, provide that the National Military Establishment will conduct the investigation and rule
on clearance; the Commission reserves the right of review and audit. Furthermore, in the exercise of its
general authority 1o control the dissemination of restricted data in such manner as to assure the common
defense and security, the Commission has approved the dissemination of certain limited categories of restrict-
+d data within the National Military Establishment without requiring specific restricted data clearance
for persons having aceess to this data. (See ch. V,p. 111, for further information on the dissemination of
restricted data within the National Military Establishment.)
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consider them only as a significant part of the informatioyp on
candidate’s character. Since the candidate’s character as 4 wl
must be considered, each case presents a separate problem,

To make these analyses, the Commission employed and congy
experts with experience in investigating espionage, sabotage, ang
version, who had demonstrated their knowledge of the Principlog f
fair procedures. Decisions made over a period of months gradum?
built up and refined a systematic catalog of the kinds of informatio‘:
which serve to warn that a person under investigation might be 5 I‘i'%li
to the common defense and security. In 1948, it became possib, 10
delegate to the regional managers of operations the responsibility, f(;r
screening cases—to grant clearances where no doubt existed, to Vre{ér
others to Washington. '

During the latter half of 1948, the Commission codified and simpl;.
fied the results of its experience and, with the assistance of its gjg
tinguished Personnel Security Review Board under the chairmanshjp
of the Honorable Owen J. Roberts, developed a set of definitive criterig
to serve as guides for determination. The new “Criteria for Detey.
mination of Eligibility for Security Clearance” were published in t},
Federal Register on January 5, 1949. They are not exhaustive, byt
they contain the principal types of derogatory information thgt
indicate security risk. Category (A) includes those classes of derogs.
tory information that establish a presumption of security risk. A
candidate for clearance, for example, who has publicly or privately
advocated revolution by force or violence to alter the constitutione;l
form of the government of the United States is presumed to be a
security risk if the evidence is sufficient to establish reasonable belief.
Category (B) includes those classes of derogatory information where
the extent of activities—the attitude or convictions of—the individua]
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.)

the
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- 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 the efficiency and speed of
this operation and reduce the administrative burden, although it will
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,
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ion of unnecessary requests for security clearance by
o the ‘;1 e and further delimiting those areas which will require
Lprver e

" v clearance. . :
R ELIGIBILITY HEARINGS

- criteria will also assist the Commission in dealing with the
The nezjéh doubt as to eligibility for security clearance has been
e in Wb la nalysis of the investigative reports. The Commission’s
ii%aéci.‘ted zcedulre for Administrative Review established April 15,
[nterim Pr des for the notification to the individual of the basis for
1948, rovi n concerning his eligibility for security clearance, and out-
e QU eunities provided him for reply and formal hearing, as
hnes 'hfhgl;rocedure to be followed by the AEC in finally deciding the
llaSAs the Fourth Semiannual Report states, the Commission is
@ o the desirability of granting hearings to applicants for employ-
sxudfmﬁo have been denied clearance.
mm&t‘;ori ty to initiate the Interim Procedure for Administrative
Bi; %’ without reference of individual cases to Washington head-
sarters, is being granted to managers of operations. The headquar-
f{ﬁ office will provide staff assistance and will make surveys to assure
;hat the personnel security program is fairly and consistently ad-

wt

ministered. ,
PERSONNEL SECURITY REVIEW BOARD

During 1948, the Commission has received much valuable assistance
and advice from the AEC Personnel Security Review Board under
Chairman Roberts. (See Appendix 2 for membership.) The board
has not only served as a board of appeal for cases acted on under the
Interim Procedure for Administrative Review; it has also made general
recommendations on formulating standards for personnel clearance
snd the procedures of analysis and review. Now that it has dis-
charged its responsibility for counsel on standards and practice, the
members of the board have tendered their resignations to the Com-
mission. It is apparent that another board of similar stature is essen-
ual to carry on the work so well begun.

PrYsicaL SEcurITY

At the close of 1948, there are 1,270 separate plants, laboratories,
offices, storage facilities, test areas, and other installations where the
Commission must protect restricted information and strategically
important facilities and materials, These installations, located in
il 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 prog
of fissionable materials, and testing areas in the far Pacific,
functions and whereabouts of some are publicly known; th, v ¢
existence of others is secret. All must be protected against, Unauthe d
ized intrusion, espionage, theft, and sabotage. Another day-ip d0r~
out security necessity is the safeguarding and protection of T(’)utgy -
several-thousand-mile shipments of materials and componeyi, e
great value and importance. of

ucti()n

BUILDING A PHYSICAL SECURITY SYSTEM

When the war ended, the job of physical protection changeq rad;
cally. While the Nation was still fighting, the very existence of th:a
atomic energy project had been an official secret. The postwar Proj.
ect, however, is permanent, and its protection must be planneq for
years of safety rather than for months.

This responsibility meant replacement of some wartime buildings
and plants, additional construction, and a thorough check of a]| 5.
isting protective measures.

In 1947, the Commission’s physical security officers were chiefty
occupied with surveying installations, taking quick emergency steps
to protect those that had serious weaknesses, and planning the fy]]-
scale, long-term protection required by the national atomic ener
program. They examined identification procedures, studied guarding
systems, picked flaws in shipment and storage methods, recommendeq
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 AIRCRAFT

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 Ap-
pendix 11) establishing areas over these three major sites where
flights are prohibited unless specifically approved by the Commission.
The reflection of this order in official acronautical charts, widespread
dissemination of its provisions, and the cooperation of the Civil
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dministration and the armed services in assisting the

108 A .
J ﬂronﬂ“t,on in taking necessary measures for its enforcement, have
. 1ssl 5 .
CommiS oduced this security hazard.

ma erially
ANTICIPATING SABOTAGE

.~ 1048, as additional insurance, AEC security and technical
o ucted a comprehensive analysis of the sabotage vulnerability
lants. They covered all sensitive points in key operations
Lo o serious damage could be effected by determined subversive
at ‘71}10 als who might gain access to such areas. As the result of
iﬁdlwdudies a number of additional mechanical, electrical, and other
such St?ve d;Vices as well as other safeguards have been installed to
mtec]‘ and limit possible sabotage damage. Moreover, the Commis-
c-{mu;)amﬂiarized FBI liaison agents with technical aspects of vital
Slmtlerials components, and activities to assist them in their evalua-
gjﬁ ;&nd ,investigation of any information they might receive or de-
velop with respect to subversive activity affecting the Commission’s
prograim Antisabotage emergency plans ‘hav.e b.een, form'ulat:ed at
all important sites, and may be promptly placed in operation n the
event of an emergency. , S

pur
stafls cond

STANDARDS AND THEIR ENFORCEMENT

The kinds of protection given to the multitude of different atomic
energy activities cannot be uniform in degree; & 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
different degrees of critical importance and vulnerability of various
AEC operations. The system of standards serves as a uniform guide
for determining 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
during 1948.
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PREPARATIONS FOR DEFENSE

During 1948, also, the Commission has taken steps for the emey
gency defense of its vital facilities against attack. To this epq t.h:
Commission collaborated with the National Military Esta,blishme;
in the development of plans for the emergency military protectiop o
its key installations, plans which involve close coordination with the
armed services. In carrying out its phase of these plans, the Com,
mission has obtained from the Department of the Army weapong
armored vehicles, and communication and other equipment. Guard
forces at major installations have been trained in the use of mili,
equipment and in other tactical defense measures in cooperation wig},
the armed services. Tactical maneuvers and practice alerts in which,
both Army and Air Force combat units and Commission protectiv,
forces have participated, have been conducted at principal siteg
Periodic joint inspections and further studies by Commission gng
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.

DocuMENT AND INFORMATION CONTROL

The Atomic Energy Act states 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 materia
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 Commis-
sion, in meeting its obligation to protect and control such data, took
steps early in 1947 to establish a specific means of control of restricted
data and maintain, through constant inspection and supervision,
uniform procedures among the thousands of persons employed in its
programs. To control classified 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 ways 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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within its programs and those of associated agencies in the
cmploy¢® tection of classified information or restricted data and for
propel’ p;O Crlvpt,ogrﬁphic communications systems for rapid and safe
wv"ldl.nt’-og of messages that contained restricted data.
HZSltask of some magnitude. Blueprints on construction that
d fill trains of freight cars, miles of photographic film qf the Pacific
woue ents, hundreds of thousands of documents recording research
“Spcr(linirelol;ment work or precise directions for operations—these
and he classified data on atomic energy laboriously achieved in 6
are t sf pational endeavor. They are not inert materials that can
ocked away in safe storage. To maintain' the forward movement
the atomic energy project new information must be circulated
?f uch installations to all those who need it. Each month approxi-
:il;?d%’ 10,000 documents move from one installgtion to anothe?.
And évery month about the same number of classified documents is

t is

i)e lo

Grigin&t»ﬂd.
REVISION OF SECURITY MEASURES

The Commission inherited from the Manhattan Engineer District
a set of documentary and information controls and kept them in
force as interim measures. The problems of a peacetime agency
with widened scope of responsibility—such as that for basic research
and the production of atomic power—were quite different, however,
from those of an establishment working toward a single military goal.
While 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;
pext, 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 Instruc-
tions,” which contained in loose-leaf form the working instructions
on security: Original MED regulations that had been retained, revi-
sions to them, 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
cryptographic 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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PROGRESS OF THE INVENTORY OF RESEARCH AND DEVELOPME}\‘T
REPORTS

The inventory of Research and Development Reports is contj,
Only after the inventory was well along was the size of th, ta
realized. It is now estimated that the number of such classifieq docsk
ments—and the copies of them—will be approximately 450,000, Au
the inventory progressed, however, it became clear that large Numby S
of these documents no longer needed the original classificatiop &I:s
that the information in them could either be down-graded—thg; is
from Top Secret to Secret, from Secret to Confidential, and so o
ordeclassified entirely,or unwanted copies of the document destroyeq
The scope of the inventory was broadened to include review of con.
tents in order to remove as many of the documents as possible from
accountability rolls and reduce the administrative burden of gy,
accounting.

Uing,

ACCOUNTING FOR TOP SECRET DOCUMENTS

To maintain continuous watch over the number of Top Secre
documents and all copies of them, Washington headquarters poy
receives (1) a monthly report of all Top Secret documents originateq
transferred, or destroyed; and (2) a semiannual inventory from each
installation by the possessors of Top Secret documents to provide 5
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 into 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 every
employee his responsibility for security, each installation, in an indoe-
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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.ssion has taken steps to systematize its.securltzﬁ e'dali;
ar the Commi ade clear to management and supe.rv1sory .o a
ve It bas mf such a program depends upon thelr.consmentlous
uece c:)tinff common understanding of sef:urlty. All ﬁe}d
imerest I.I;I;ved téuides and salpple ts.xlk.s to aSS}I?; sua;e;:gﬁ; ;E

offices -a;'gng employees in security principles. e

' h
indoctrin the Commission through security news letters, ';hr?lxlli%h
Office of d through a series of pamphlets, the ﬁrst.two 0 1“ o

ster® aJnd in November, has the means for reaqhmg emp ({ydis
were 1551111e and providing them with a medium for wide informa
- ally :
mfsos‘i'g; of security problems.
cu .
5000527
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VII
FINANCE

INTRODUCTION

The Atomic Energy Commission has developed and put into effect
several finance policies and methods designed to suit. its lndustrlal
and research operations and to meet peacetime standards. Upgg,
the pressures of war and extensive security requirements not mye},
could be accomplished in the way of analytical accounting. Tt hge
now been possible to analyze and to take steps to untangle the compley
finance problems inherited by the Commission. All changes in finap.
cial arrangements with contractors and in other business operationg
have been based upon careful review of the going operations taken over
by the Commission. Since all such operations have had to be main-
tained currently while being overhauled and put on an adequate long.
term basis, changes have been introduced only gradually and after
consultation with the Commission’s contractors and others concerneq.

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-
stitutions 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 designed for non-
industrial operations. Before making such departures, the Commis-
sion discussed them with 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 provide adequate audit facilities for his office to protect
the interests of the United States.
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ACCOUNTING AND AUDITING METHODS

ortime, i the field of atomic energy, many unusual arrange-
In “ar re utilized. Omne of the most difficult tasks facing the
qents -“ﬁ)n was to obtain a clear picture of those arrangements in
(“omnltlsshave the background necessary for sound decisions on ac-
order 10 and methods of handling funds. In the fall of 1947, the
"Ounm-lsgsion decided to employ public accounting firms, under con-
CO]}:mlt.o review and evaluate accounting practices under typical
(:;iirjacts taken over from the Manhattan project.
¢

REVIEW OF ACCOUNTING AND AUDITING METHODS

After consultation with the Comptroller General, the Commission
co;ltracted 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.

Fach 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
construction, 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.

Erxtensive Revisions 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
arrangements reviewed. The accounting firms had worked on differ-
ent types of contracts, yet their findings had a similarity that left
no doubt that extensive revisions were necessary before the accounting
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-

i tractors had previously followed were primarily designed to justify

their expenditures to the Government, item by item. But these

i methods did not serve the functions so essential in the industrial and

commercial world, of providing up-to-date meaningful records of costs
and controls of property. Changes were needed to eliminate duplica-
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tion of audit work and records, to speed up reimbursement of c
tractors, and to arrive at complete and realistic operating stater, Qntn‘
The accountants’ reports confirmed rather completely the Opiniosl
developed by the Commission’s staff, that the only practical Solutios ;
to the accounting problems lay in a fundamental departure frop, thn ’ ‘
conventional Government accounting concepts and practices, ¢

REVISION OF ACCOUNTING AND AUDITING METHODS

Government agencies generally have considered that the GOVern.
ment’s accounting begins when the Government disburses fyyq
Their general practice when operating through private contractorg 01;
a reimbursable-cost basis, has been to record the initial sums pgiy
such contractors as advances and to reflect costs in the Governmen;,
accounts only when contractors’ expenditures have been audited apg
reimbursed by the Government. This practice has two basic wegj.
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 whep
the contractor incurs costs and when the Government, gc.
counts record the expenditures.

(2) It is extremely difficult for the Government to break dowyp
the records of these expenditures so as to obtain a usefy]

costs analysis—how much has been spent for any particular
purpose at 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. '
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Contractors’ Relation to Government

In studying this matter, the Commission’s accounting staff realized
that for accounting purposes the major cost type contracts should be
considered as though they were—to use a business concept—affiliated
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, and 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 pre-audit on the expenditure of these funds, under Commission
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. it would become unnecessary for the Commission to subject
difectlont’mctors’ expenditures to the detailed item-by-item examina-
auch coﬂthe conventional Government type. For this examination,
tio of ¢ ission could substitute a comprehensive field audit-—such

5 um M . - . .
the Cold be performed by a public accounting firm in the examination

ccounts of any business.

jminating the cumbersome Teimbursement procedure under
1 all the detalled transactions are individually audited before

‘d.lmb rsement, the Commission could furnish funds to the contractor

re {mr:mptly as required. Contractors could then operate with a

<maller working-fund advance. -

@omprehensive Accounting

By treating cost-type contractorg as operating affiliates for ac-
counting purposes and subjecting their (;ont}'acts, accounts,.and state-
ments to periodic commercial-type audits, it bgcomes ppss1ble, under
the new system, to adopt the accounting techniques .of intercompany
gecounts and consolidated statements. The Commission establishes
wiptercompany’’ accounts on its books for cost-type contractors to
charge 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 prograin. This
makes unnecessary all attempts to obtain costs by analyzing con-
tractor’s reimbursements.

< woul
of the &
By el

INSTALLATION 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 at the contractor’s site in lieu
of the voucher-type audit of reimbursements has posed some technical
difficulties which have temporarily delaved realization of the full
benefit to be derived from the new approach. Here again, Comptroller
General Warren 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 pat-
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terned after those generally used in industry. University contractyy,
have experienced some difficulty in adopting them because the;
background and usual requirements are different; but rapid Stride
are now being made in introducing the procedure among the institﬁ:
tional contractors. Carbide & Carbon Chemicals Corporation g, 4
the University of California are two major contractors among the fi
to adopt the new procedures and have taken an active part in de\*elop_
ing them.

Approximately 60 percent of the Commission’s prime COSt-type
contractors have already set up accounts for their contracts integrate d
with the new accounting system, as will most of the others before pay
July. Where the system is in operation, it is improving contro] of
Commission property, as financial records integrated with the othe,
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 th
accounts the cost of physical facilities taken over from the Manhattay
project or otherwise acquired by the Commission and provide for
writing them off as they wear out or become obsolete. A prelimj.
nary survey just completed with the help of independent engineering
and accounting firms indicates that this job is feasible.

DeverLopmeENT 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 provisions of the contract. Since January 1948, the appli-

cation of these principles has improved Commission-contractor
relations as well as cost control.

BupGeT

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 next June 30, expenditures are estimated at $632,000,000.
The major activities covered by these amounts are the operations in
the various production plants and laboratories connected with the
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d the construction of new and replacement facilities.

rram 81 : . C . :
Prografpenditure side of the Commission’s activities, expressed in
The eXP° : :
Tb}i’o ns, may be summarized as follows:
miloi=
Fiseal year | Fiscal year
1548 1949
(actual) (estimated)
Operating expenditures_ ... __..._____ $257 $353
cgnstruct.ion expenditures. ____.___. 205 279
Total expenditures. . ___..__._. 462 | 632

In the submission of the budget estimates fo.r the ﬁsc.al year 1949,
pe figures were prepared on the basis of major functions, such as
t. pstruetion, production, research, town operations, and AEC ad-
:;:inistration. Within this framework the data were broken down by
areas of responsibility in the five major operating offices. Under the

recent reorganization, the activities of the Commission were being

_ gdministered by five headquarters program divisions. The budget

estimates for the fiscal year 1950, therefore, were prepared on the
basis of the major programs in which the Commission is engaged.
They are set forth under the following general program headings:

Source and Fissionable Materials.

Weapouns. '

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 working 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.

Business 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 was combined
with the accounting, auditing, insurance, and budget functions into
a Division of Finance in September 1948, The bringing together

§19392°—49— 10
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of these activities is resulting in better coordination and the elimi,
tion of duplication. For instance, the integration of property colltro{
with accounting and auditing is making for more efficient operatiop, $
these functions. of

Substantial progress has been made in the development of Unifo,
methods for organizing and storing Commission and contractzn
records. Forward steps were also taken toward solving the intl‘icatr
problems inherent in such activities as traffic management, op er&tme
a communications network made complex by security requiremeng,
maintaining and operating pools of motorized equipment, and handliné
the holdings of real estate and other property. :

INSURANCE AND BENEFIT Prans

INSURANCE

Some of the Commission’s principal contractors have encountereg
difficulty in finding insurance companies willing to insure and g4.
minister workmen’s compensation and general liability claims. T
difficulty has arisen in part from insufficient knowledge and experienc,
concerning the nature of some operations to meet insurance compayy
requirements, and in part from the security necessity of restrictin;g
access by the insurance companies to certain Commission facilities for
purposes of safety inspections and the investigation of claims. Iy
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 necessitated 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 com-
panies substantial amounts of collateral from funds advanced by the
Government as security for the liability to claimants imposed by la¥
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FINANCE 137

e terms of the insurance policies directly upon the insurance
nies. The sums thus established aggregate $25,750,000. The
rnpa'qsion’s contractors have not had to advance similar collateral
Commlkthe period of the Commission’s operations, although the
during has in a few instances agreed with the insurance companies

Commission ht Surs
] act 88 surety for the contractor’s financial obligations under the
0 act 8 )

olicy.
. :urance p W/ . ) . -
m:rhe cost experience of Commission contractors under the War

artment Insurance Rating Plan and modifications described above

Dipa,ct.ually been very good. Adjusted_ premiums under this rating
hﬁ;n from the beginning of the atomic energy program through 1948

aogregate approximately $6,300,000 for wgrkmen’s compensation and
:ﬁeral liability, which is very substanmall'y less. than the cost of

gomparable coverage under normal commerc_lal. rating plans.

The Commission has made some progress in its efforts to reduce the

area in which special insurance arrangements are required by pro-

viding information to insurance companies on thg nature of the ris.ks

they are requested to insure. Representatives of insurance companies -

pave 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 com-
panies may become familiar with the nature of certain risks that they
will 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.

BENEFIT PLANS

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 detail, 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 s
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

i
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made by the contractor with the approval of the Atomic En
Commission. To date payments have been made under the e, “rey
the plans to five individuals and not more than 14 additional py,
claims are known to exist. :

Funds aggregating $16,500,000 were established by the Commigg;,, .
predecessor with contractors to cover benefits that.might be payy 1}1 8
the contractor during the period of the contract or in the engyj, oy
years. Since January 1, 1947, the Commission has extendeq beie}nﬁ
plans to the Brookhaven laboratory and to the separation plgy, )
Osak Ridge, but has not funded either of these plans. a
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VIII

ORGANIZATION AND PERSONNEL
ORGANIZATION

During the latter half of ]948, the Commissiox} reorganized its

- chington office. The Atomic Energy Act specifies fou.r of the
wa ating, OF program, divisions of the Commission’s organization— .
op el(;érchv’ Engineering, Production, and Military Application—and
F isciﬁes that the principal offices of the Commission shall be in
ixf’ashingmﬂ- Because of the geographic spread of the atomic energy

rogram and the need for close association between responsible
representatives of the Government and the management of the con-
{ractors caITying on the work, the Commission was organized originally =
and continues with five operating managers—at New York, Oak
Ridge, Chicago, Los Alamos, 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-
ington office, however, certain division directors who had served in
a staff capacity were given direct responsibility under the General
Manager 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
for the Hanford, 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 at the national laboratories and in contract research insti-
tutions. The Director of Reactor Development heads a newly created
division 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
Los Alamos operations and allied weapon development and production
activities, subject to the General Manager and the Commission.

139
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With realinement of both the program and management diyig; latio
. 1075 re
the total number of persons reporting to the General Manage, ‘,b-* ] nderst
reduced from 19 to 12. (See page 152 for the current organizm;aﬁs ;Vhile ]
chart.) o ;nform
CONTRACTUAL ARRANGEMENTS ’
The Commission carries on its actual operations largely thy,
contractual arrangements with industrial firms, colleges and umsgh The
sities, and Government agencies. Of a total of approximately 7q 0(3(' in esu'l}1
persons engaged on the atomic energy program, about 5’000,&) 1947 8!
direct employees of the Federal Government and about 700 of t}, the PT*
are in Washington. The Managers of Operations at Oak Ridgﬁ by thfiE
Hanford, New York, Chicago, and Santa Fe all have authority t{; and }ﬂ
enter into contracts on behalf of the Commission, where such Conm:a.cts helpf
are within the program authorized by the Commission. Throug n?a,n-& &
the central authority of the Commission, the efforts of many t-h()bu.. tinuity
sands of people are coordinated, even though they are geographically Hear?
dispersed and under many different types of organizations. : Sesz's’ f
DeveErLopmENT OF LaBOR Poricy Oak E
i withot
The broad objectives of the labor policy in the atomic energy H Emerg
program are— ‘ Asap
1. Wholehearted acceptance by contractors and by labor ang E mitted
its representatives of the responsibility to the Nation inherent in to est:
participation in-the atomic energy program; i energy
2. Development of procedures to assure that all participants E Jowing
in the program are loyal to the United States, including those E and E
whose participation involves the exercise of negotiating and In the
disciplinary authority over bargaining units, and of assurance Energ;
that determination of unit, jurisdiction, and similar questions install
will not breach security; Con
3. Continuity of production at vital AEC installations; traditi
4. Consistent with the Commission’s responsibility under the the Ce
law, the least possible interference with the efficient management securt
expected from AEC contractors; and tions .
5. Minimum interference with traditional rights and privileges Gover
of American labor. Apper
The major developments in the field of labor relations should be Natio.
viewed in the light of these objectives. Unive
During the early months of 1948 and continuing into the summer, E gineer
a series of conferences was held with the Commission’s principal con- Labor
tractors and the principal leaders of the AFL and CIO in the program. Act,
These discussions were undertaken in the belief that a workable labor- t Exper
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. olicy must be a product of voluntary cooperation and mutual
relations Pdmg“ on the part of the contractors and their employees.
nnd.erstanover-&ﬂ agreement emerged from these meetings, valuable
“;l"l;;lgon was developed and problems were more clearly defined.
inforTis™

LABOR DISPUTES

Le labor dispute at the Oak Ridge National Laboratory (X-10)
1948, following shortly upon a settlement of a dispute in late
in E}r {the Oak Ridge gaseous diffusion plant, (K-25), underscored
1947 :oblem of continuity of operation. Public hearings were held
thetlﬁe Joint Committee on Atomic Energy on March 9, 10, 12, 15,
b}’d 16, for the purpose of developing information which might be
anl ful to the Committee and the Commission in considering a labor-
}leaﬁagement program which would give maximum assurance of con-
:lilnuity of production at vital atomic energy installations. (See
Hearings before Joint Committee on Atomic Energy, 80th Cong.; 2d
sess., 01 Labor Policies in Atomic Energy Plants.) e
As recounted in the Fourth Semiannual Report, the dispute at the -
oak Ridge National Laboratory (X~10) was settled June 15, 1948, - .
without any stoppage of work, following utilization of the National -

Emergency Provisions of the Labor Management Relations Act, 1947.- . =

As a part of these procedures, the President, on June 18, 1948, trans-
mitted a report to the Congress in which he announced his intention
to establish a Commission to study labor relations in the atomic
energy program. Thereafter, on-September 3, he appointed the fol-
Jowing members to this Commission: William H. Davis, Aaron Horvitz,
and Edwin E. Witte, well-known experts in the field of labor relations.
In 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
Appendix 9, items 1, 2, and 3, for text of the Commission’s letters to
National Labor Relations Board, General Electric Company, and the
University of Chicago.) At the request first of the Manhattan En- .
giweer 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 Osk Ridge.
Experience at Oak Ridge indicated the feasibility from a security
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standpoint, and the desirability from an operating standpojn;
giving full effect to the labor policy of the Nation throughqy; tOF
atomic energy program. Elections conducted by the Nationg] Lat '
Relations Board since September 27 have resulted in the certificag;,

of the International Guards Union of America to represent the guar:ﬁ
at the Argonne National Laboratory, Chicago, and the Federal Lah:
Union (AFL) to represent the maintenance and shop employees ¢ t},r
Brookhaven National Laboratory, Long Island, N. Y. e

In a review of the current status of labor organization at gp
facilities preparatory to extending Labor Management Relations Act
procedures to installations other than Oak Ridge, a serious unSti(jg
arose with respect to alleged communist association and affiliation o
certain officers of the United Electrical Workers (CIO) and the Uhiteq
Public Workers of America (CIO). A collective-bargaining &greé.
ment between General Electric Company and the United Electricg)
Workers covering most of General Electric’s private plants had ip iy
administration by the parties been applied to employees engaged oy
classified atomic energy work in Schenectady. This work was seop
to be expanded and transferred to the Commission’s new Knolls I|
Atomic Power Laboratory in the Schenectady area. The Uniteq
Public Workers of America was conducting an organizing campaign g
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 Knolls Atomic Power Laboratory.
On the same day the University of Chicago was directed to continye
to refrain from recognizing the UPWA as the representative of em-
ployees at the Argonne National Laboratory. The Commission
stated in part:

ab()r

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 United States. This includes those who, though themselves not
employees of contractors, do exercise administrative, negotiating and disciplinary
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.)
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Commission on two separate occasions invited the union

. 1. concerned to participate in a fuller exploration of the question
fo"'m?: Joyalty. These letters made it clear that failure to cooperate
of thf’lfful:ﬂler exploration would result in the withdrawal and with-
¢ recognition from the UE as the representative of employees

ing 0 . . .
hold P& d on classified atomic energy work in Schenectady.

- engage e .
'h"(;ln OZtobel‘ 26, the UE initiated legal action-for damages and to
irain the Commission and the General Electric Company from
res '

™ fering with their collective-bargaining status. On November 1,
" ltmcommission directed the General Electric Company to withdraw
thii withhold recognition from the UE as representative of employees
an saged in AEC work anywhere in the Schenectady area—in addition
(‘DCK;OHS, The Department of Justice, representing the AEC, filed
wmbtion for dismissal of the complaint November 26. The UE has
ieen granted an extension of time in which to prepare a response to
the motion, and the case remains pending in the United States District
court for the District of Columbia.

Work Stoppages

On July 29 and 30, 1948, a total of 110 electricians and linemen
employed directly by the Roane-Anderson Company, the Commis-
on’s maintenance and service contractor at Oak Ridge, resigned their
cmployment in protest against the awarding of a contract to an
sopen shop”” contractor. Charges of unfair labor practices were filed
bv Roane-Anderson Company with the National Labor Relations
Board 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
aetivities pending disposition of the charges by the National Labor
Relations Board. An NLRB 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
workers employed by several other construction and maintenance
contractors on the site.

PersonnNeL Poricy

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 specific needs of the atomic energy
program,
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In September 1948, to assist in the development of thege

.. . . poli(‘i()p § )
and procedures the Commission appointed an Advisory Comlnitt S fa
on Personnel Management. (See Appendix 2 for membership ) T k‘: : at
committee is a permanent body which meets monthly and Provig ‘ ot
guidance and assistance to the Commission, the General M&nag Ca de
and the Commission’s personnel staff in laying the basis for ::‘ !
effective system of personnel management throughout the atomj?, 80
energy program. Yk su

4 D
FEDERAL EMPLOYEE PERSONNEL POLICY . st
\ 8}
On November 30, the Commission announced the establishmgy of :11
a merit personnel program, designed to meet the special needs of the
atomic energy project. An essential part of this action wag the th
Commission’s decision to exempt positions in the agency fromy thé 3 a1
competitive Civil Service, which was announced at the same time' .
Section 12 (a) (4) of the Atomic Energy Act authorized such a decisioxl; % hi
This step was taken after thorough examination of both atomj, f D
energy personnel operating requirements and Civil Service regulationg M
and procedures, after nearly 2 years of operating experience undey a1
various applications of these regulations. This experience inclydeq se
several months of personnel operations early in 1947 under the post. Pe
war ‘“transitional” Civil Service regulations, a brief period of operatiop
under the new peacetime regulations which were published in May 2¢
1947, and a year or more of operation under various emergenc},r nt
exemptions from regulations granted by the Civil Service Commission, m
These exemptions enabled AEC to meet its operating requirements or
during its initial organization period when prompt recruitment of su
specialized staff and the rapid adjustment of former MED staff into P
the new pattern of operation were necessary. This adjustment in- th.
volved the transfer and reassignment of large numbers of personnel, be
including a high percentage of“ war service” and ‘‘ temporary indefinite” R
(nonstatus) employees who could not have been reassigned under
normal Civil Service -eligibility requirements. The exemption of m
nonstatus employees from mandatory displacement requirements per- m
mitted the Commission to retain in their jobs large numbers of ex- al
perienced nonstatus employees who would otherwise have been lost | th
to the program. fo
While these temporary emergency exemptions were effective as an ar
interim measure, they did not solve the problems arising out of the L
* Sec. 12 (a) (4) of the Atomic Energy Act of 1946 authorizes the Commission to “appoint and fix the_: °f’m' m
pensation of such officers and employees as may be necessary to carry out the functions of the Commissiod.
Such officers and employees shall be appointed in accordance with the civil-service laws and their cornpenss
tion fixed in accordance with the Classification Act of 1923, as amended, except that to the extent the Com- se
mission deems such action neecssary to the discharge of its responsibilities, personnel may be employed and ar

their compensation fixed without regard to such laws * * *.”
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A ; 40 percent of Commission employees still lacked. Civil Servi(?e
fact tha d therefore could have no certainty of tenure in the atomic
iiﬂ[usvazogram. Nor were these exemptions satisfactory as a foun-
ene’s? fI())r a permanent personnel program.
xanoﬂl, ation by the Commission of “AEC Federal Employee Per-
pul ;f;)licv” on November 23 was the first step in the installation of
gon el ‘ eri{program. (See Appendix 10 for copy of this publication.)
such 2 7 ‘operating policies and procedures under this comprehensive
t of personnel policy are now in process of development and

ly be incorporated into a manual of basic personnel policies

;Jetﬁiled
Stﬂt(‘m?n
‘ﬂu u]t,lm&te

nd procedures. Dy e :
? The system of personnel management which is being developed with

1o advice of expert consultants drawn from industry, Government,
tha hicher education extends the authority for personnel management
a th;(}ommission field offices. Each of the five major field offices
o its own Division of Organization and Personnel operating under a
Ill)ziect.or of Organization and Personnel who reports directly to the

sManager of the Operations Office. Each Operations Office has full

quthority to receive applications and carry on its own recruitment and
eelection, subject to review in Washington of a small number of key
sitions only.

Pursuant to Executive Order 9980, issued by the President on July
96, 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— ~

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.

Relationships 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 niore
about the methods used. by other contractors’ organizations-in solving
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
in 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 date, however, voluntary agreements have been reached concern;,,,
a number of items of personnel policy on atomic energy Projocic
including matters of wage and salary policy, job-evaluation plg) ’
leave privileges, retirement plans, group nsurance, exchang, r‘;f
personnel information, and the like. The objective of these meetiy
is not to achieve identical personnel practices among AEC (toi:
tractors, since it is recognized that there is great variation among {},,
contractors as to operating conditions, types of contracts, nature of
production processes, and so forth. Rather the effort has been },
the exchange of information concerning common problems, to by,
about a broader understanding of the management of the atomfZ
encrgy program as a whole, and enable each of the participants y,
benefit from the experience of all of the others.

SELECTIVE SERVICE AND MANPOWER

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 by
persons still in their twenties. To draw any substantial number of
these persons away from their atomic energy work for military service
at the present time would put the program under a handicap. Dur-
ing World War II, 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-
vey covering both AEC employees and employees of the principal
AEC contractors and subcontractors in order to provide a sound
factual basis for the best allocation and utilization of atomic energy
manpower in any possible future emergency.

SAFETY AND ACCIDENT PREVENTION

SAFETY AND FIRE PROTECTION

The report of the Safety and Industrial Health Advisory Board,
appointment of which was described in the Third Semiannual Report,
was 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 action is being taken to put them into operation.
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ACCIDENT PREVEXNTION

jeral, the Commission’s accident and fire records show im-

Jo & t over the year 1947. Despite the manifold increase of
'ﬁ‘weme?s‘ devoted to construction, which has proved to be the most
mgn‘houls of Commission activities, the 1948 injury rate on December
Zardolll Commission and contractors’ employees was reduced 14

| for f from the 1947 rate of 5.04 employees injured per million man-
perce.n(;f work, and 1s 67 percent below the 1947 national average of
hsl,l,rg ersons injured per million man-hours of industrial employment.
1 oﬁlepfrequency of accidents in Commission and contractor operation
Government-owned motor vehicles in 1948 increased slightly over
',Df . revious year, but still was 35 percent lower than the 2.69 acci-
;k;tg that occurred nationally for every 100,000 miles of commercial
oﬁer&ti(’ﬂ- Despite a $65,000 school fire in one of the AEC commu-
pities, fire loss of 1948 was less than that of 1947. The ratio of the
commission’s fire losses for 1948 was 10 mills per $100 estimated
cvaluation of Government property, compared to 150 mills for na-
tional industrial properties. Average per capita fire loss for the three .

ha

Commission-administered communities was $1.68, compared to $4.41

for the Nation.
FIRE PREVENTION

In recognition of excellent fire-prevention work during 1948, the
community of Oak Ridge, Tenn., received first-place award, duplicat-
ing its 1947 achievement, in competition with 2,927 American and
Canadian municipalities in the National Fire Prevention Week contest.
Los Alamos, N. Mex., 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
another contractor placed fourth, compared to a 1947 record of first,
second, seventh, and ninth positions for Qak 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 prevention and protection 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.

500089
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PATENTS AND INVENTIONS ’

In keeping with the controls which the Congress established Over
fissionable materials and atomic weapons, the Atomic Energy Act
includes special provisions relating to patents and Inventions in t},
field of atomic energy. These provisions are necessarily cast in somg.
what technical language. In brief, section 11 of the act specifies thyy
patents shall not be issued for any invention ‘“‘useful solely in the prq.
duction of fissionable material or in the utilization of fissionable mg.
terial or atomic energy for a military weapon,” and that patents sha]]
not confer any rights to the extent that the invention ‘“is used” fop
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 system 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 ““4s 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

i)

i
§,
§'

Shortly after the transfer of the atomic energy program from the
Manhattan Engineer District, the Commission recognized that the
patent provisions of the Atomic Energy Act presented novel and com-
plex problems, on which it 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 Advisory Panel of
three members was appointed to make a general review and appraisal
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PATENTS AND INVENTIONS

problems. The membership of this panel later was increased

e .

ol 1% " (See Appendix 2.) . o '

o Ve tember 17, 1947, the panel submitted an initial report, issued
on Sip ‘V the Commission, surveying the problems arising under

?“’bl]dgenty provisions of the act. High lights of the report were as

Jhe PR

?’ﬂHO REE

g. The impact of the Atomic Energy Act upon the patent,

<tem, and upon normal process of industry, is as small as Possi-
s“; consistent with the needs of the common defense and security
bned the other purposes of the act. Because of the sp.ecial.condi-
gions existing in the field of atomic energy, indemnification by
way of just compensation, reaspnable royalty fee, or award has
peen substituted for the usual right of a patentee to exclude.

. The types of patent clauses used in Commission contracts
were generally satisfactory. '

¢. The practice of the Commission in administering patents is
to disturb the normal conduct of business as little as possible;
and the panel found evidence of general satisfaction among the
Commission’s contractors with the fairness with which contracts
have been negotiated and administered.

d. The Commission’s authority to declare patents “affected
with the public interest’” should be exercised sparingly.

The Patent Advisory Panel has continued to meet from time to
iime, 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
Patent Compensation Board. These regulations (see Appendix 4).
were issued in final form in June 1948, and are aimed at providing a
reasonably simple procedure for the fair and impartial adjudication
of applications filed before the Patent Compensation Board, which
will take final action on behalf of the Commission. To date there
have been three applications filed under the Commission’s regulations, -

Persons dissatisfied with whatever award, just compensation, or
regsonable 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
Uffice of the General Counsel, and the bulk of its work arises out of
the negotiation and administration of patent clauses in Commission
wntracts, the identification of inventions occurring in the course of
the work, and the prosecution of patent applications where appropri-
ite. At present the Patent Branch is filing new patent applications
i the United States Patent Office at the rate of about 17 per month.
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THREE TYPES OF CLATUSES

In implementing its patent policies the Commission has use( thy
general types of clauses (designated “type A.” “type B,” anq wt\,w
C”) to meet the varying situations which arise In connectiop “1?;
the research, development, and operations contracts it supportg “’itl}
Government funds. The present text of the clauses embodieg re\,.l
sions suggested by the Patent Advisory Panel. In all three typeg ;f
clauses the Comanission reserves the right to take title to any invey
tions arising in the course of the work. The differences between them-
may be indicated as follows: Under type A clause, which is ygeq in
the absence of special factors of the character noted below, no right
are reserved to the contractor by the contract although rights ma; he
given to him later by administrative determination in any inst;m(.(‘
where the circumstances warrant it. Under type B clause, whic), j
used when the work relates not only to atomic energy but also t, a
field in which the contractor has an established industrial and patep,
position, the contractor obtains a nonexclusive license in the fielg
other than atomic energy. Under type C clause, which is used whep
the work relates only incidentally to atomic energy but directly t,
the field of the contractor’s established industrial and patent positioy,
the contractor obtains a sole license (with the right to grant sub:
licenses) in the fields other than atomic energy. In applying these
clauses each case is examined on its merits, so that there will be generg)
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 negotiated 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 with
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
broad industrial participation in the atomic energy program.

The recent report of the Industrial Advisory Group stressed the
desirability of preparing a statement which would give businessmen
who have little or no background in atomic energy an understanding
of the consequences of the patent provisions of the act and of the
Commission’s patent policies. The Commission fully recognizes tht
importance of bringing about a wider public understanding of t'hl5
complex subject, in a way which will provide accurate information
on matters of interest to the business community.
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PATENTS AND INVENTIONS 151
[ July 1948, pursuant to a recommendation of the Patent Advi-
. panel, the Commussion announced that inventions made in the
©f " of work (not financed by Commission funds) on or with radio-
cOUTS » compounds would be subject to patenting by the inventors in
jeotOP ance with normal industrial practices and without any patent
- Mits being reserved to the Commission. While the users of such
g;?igisotopes are required to publish or report the significant results
peir work, thgse repprting requirements are to be applied so as
't o interfffl‘e w_wth an Inventor’s opportunity to obtain patent pro-
;‘{‘ iion for his discoveries. By this action, it was the Commission’s
tention to assure tbat the normal conduct of business be interfered
ith as little as possible and that all proper incentives are offered to

private industry to enter this field.
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e omgtary to Commassion______________
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Director, Division of Engineering_ ______
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Director, Division of Military Applica-
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| Director, Division of Biology and Medi-
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{  Director, Dimnsion of Security__________
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X New York (New York) Operations
i Office. '
Oag Ridge (Tennessee) Operations
Mffice.
Santa Fe (New Mexico) Operations
Office.

APPENDIX 1

mic ExERGY CoMMISSION, PRINCIPAL STAFF AND

MaxaGERs oF OPEraTIONS OFFICES

David E. Lilienthal, Chair-
man.

Robert F. Bacher.

Sumner T. Pike.

Lewis L. Strauss.

(Vacancy).

Carroll L. Wilson.

Carleton Shugg.

Roy B. Snapp.

Walter F. Colby.

David B. Langmuir.

Adnan S. Fisher.

Joseph Volpe, Jr.

Paul M. Green.

Kenneth S. Pitzer.

Roger S. Warner, Jr.

Walter J. Williams.

Brig. Gen. James McCor-
mack, Jr.

Lawrence R. Hafstad.

Dr. Shields Warren.
Fletcher C. Waller.
Morse Salisbury.

Rear Adm. John E. Giﬁg-
rich, USN.

A. Tammaro.
F. C. Schlemmer.

W. E. Kelley.
John C. Franklin. -
Carroll L. Tyler.
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Advisory Committee on Personnel Management

Arthur S. Flemming, president, Ohio Wesleyan University, former U, g .
Service Commissioner, Delaware, Ohio; chairman. ) - Civyy
Lawrence A. Appley, presideni, American Management Association, Ney Yorl
N. Y. .
L. Clayton Hill, professor of industrial relations, University of Michigem
Arbor, Mich. y Ang,
Alvin E. Dodd, honorary president, American Management Associatiop N,
York, N. Y. T Ney
Wallace Savre, professor of public administration, School of Business ang Pup
Administration, Cornell University, Ithaca, N. Y. . thlic
Thomas G. Spates, vice president for personnel administration, Genera] Fq
Corporation, New York, N. Y. ody

Reactor Safeguard Commattee

Dr. Edward Teller, Institute of Nuclear Studies, University of Chicago, Chicg
11l.; chairman. RO,

Dr. Manson Benedict, Hydrocarbon Research, Ine., New York, N, Y,

Dr. Joseph W. Kennedy, department of chemistry, Washington Univergity St
Louis, Mo. TR

Col. Benjamin Holzman, Office of Director of Research and Development, |; S
Air Forees, Washington, D. C. PR

Dr. John A. Wheeler, Palmer Physical Laboratory, Princeton University, Prince.
ton, N. J.

Dr. Abel Wolman, department of sanitary engineering, Johns Hopkins University
Baltimore, Md. '

Senior Responsible Reviewers

Dr. W. C. Johnson, chairman, department of chemistry, University of Chicagq
Chicago, 1L o
Dr. W. F. Libby, professor of chemistry, University of Chicago, Chicago, Il
Dr. J. H. Manley, associate direclor, Los Alamos Scientific Laboratory, AEC
Los Alamos, N. Mex. '
Dr. R. L. Thornton, professor of physics, University of Calif., Berkeley, Calif,
Dr. Frederic de Hoffmann, consultant, U. S. AEC., Washington, D. C,, secretary,

TEMPORARY ADVISORY Bopies ArroINTED BY THE CoMwmissiox

Industrial Advisory Group

James W. Parker, president and general manager, Detroit Edison Co., Detroit,
Mich.; chairman.

Bruce K. Brown, vice president, Standard Oil Co. of Indiana, Chicago, Il

Gustav Egloff, director of research, Universal Oil Products Co., Chicago, Ill.

Paul D. Foote, executive vice president, Gulf Research & Development Co., Pitts-
burgh, Pa.

Gabriel O. Wessenauer, manager of power, Tennessee Valley Authority, Chatta-
nooga, Tenn.

Robert E. Wilson, chairman of board, Standard Oil Co. of Indiana, Chicago, Tll.

Isaac Harter, chairman of board, Babcock & Wilcox Tube Co., Beaver Falls, Pa.

Jerome C. Hunsaker, chairman, National Advisory Committee for Aeronautics,
Washington, D. C.

Safety and Industrial Health Advisory Board

Sidney J. Williams, assistant to the president, National Safety Council, Chicago,
1lL.; chairman.

Horatio Bond, chief engineer, National Fire Protection Association, Boston, Mass.

Dr. Philip Drinker, Harvard School of Public Health, Cambridge, Mass.

Robert H. Albisser, safety director, Merck & Co., Inc., Rahway, N. J.
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. m F. Brown, safety director, Consolidated Edison Co.'of N. Y., New York,
jjiamm &<

w . _
N3 R. Caldwell, deputy chief of police, Los Angeles, Calif. .
Bﬂf“ali)el Wolman, head, department of sanitary engineering, Johns Hopkins

pr. A ty, Baltimore, Md.

r, AP . .
UanerSIGorman, sanitary engineer, U. S. AEC, Washington, D. C.

f“t'hurt \[. Parker, assistant superintendent, medical department, General Elec-
Herl.)erc()- Hanford, Wash. ) o ‘ _
tri¢ vmer L. Friedell, director, department of radiology, University Hospitals

pro %}evelanda Ohio.

0 diller, president, Woodward & Fondiller, New York, N. Y.
Ricﬁflrdsliglék] associate actuary, Woodward & Fondiller, New York, N. Y.
Jack ’

Personnel Security Review Board

~en J. Roberts, former associate justice, U. 8. Supreme Court, Philadelphia,

4 . rman. )

K%’ngjf;)npton, president, Massachusetts Institute of Technology, Cambridge,
arl T
Mafjsc;seph C. Grew, former Undersecretary of State, Washington, D.C.

Hor- e M. Humphrey, president, M. A. Hanna Co., Cleveland, Ohio.

Eeo‘gg Prentis, Jr., president, Armstrong Cork Co., Lancaster, Pa.

Advisory Committee for Equipment and Material Control

Hugh M. Beshers, chief, export control branch, Division of Production, U. 8.
AEC, Washington, D. C.; chairman. i

R:W- Albright, vice president, Distillation Products, Inc., Rochester, N. Y.

4. 0. Beckman, president, National Technical Laboratories, South Pasadena,

" Calif. ) )
Ge%;gfe H. Bucher, vice chairman of board, Westinghouse Electric Corp., Pitts-

h, Pa.
Ri%ﬁg.%d 8. Morse, president, National Research Corp., Cambridge, Mass.
H. B. Neal, president, Kinney Manufacturing Co., Boston, Mass.
C. 8. Redding, president, Leeds & Northrup, Philadelphia, Pa.
John A. Victoreen, president, Victoreen Instrument Co., Cleveland, Ohio.

WEAPONS EFFECTS CLASSIFICATION BOARD

Dr. Norris E. Bradbury, director, Los Alamos Scientific Laboratory, AEC, N. Mex.;
chairman.

Dr. Frederic de Hoffmann, secretary, Committee of Senior Responsible Reviewers,
AEC, consultant to and formerly of the staff, Los Alamos Scientific Laboratory, *
AEC, N. Mex. ’

Dr. Joseph O. Hirschfelder, professor of chemistry, University of Wisconsin,
consultant to and formerly of the staff, Los Aiamos Scientific Laboratory,
AEC, N. Mex.

Maj. 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 8. Russell (USN), Division of Military Application, AEC, Wash-
ington, D. C. Represented by alternate, Col. Paul Preuss, Division of Military
Application, AEC,

Rear Adm. W. 8. Parsons, member, Military Liaison Committee, Deputy Chief
of Naval Research, director, Atomic Energy Division, U. S. Navy Depart-
ment; formerly of the Los Alamos Scientific Laboratory, AEC, N. Mex.

Dr. John von Neumann, Institute for Advanced Studies, Princeton, N. J., and
consultant to the Los Alamos Scientific Laboratory.

Dr. Ralph Carlisle Smith, chief, Documentary Division, Los Alamos Secientific
Laboratory; and Mr. Arnold Kramish, consultant, AEC, serve as joint secre-
tariat to the Board.
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APPENDIX 3

Untrep States Atomic ENERGY CoMMISSION, NaTiona,
L ABORATORIES

ARGONNE NATIONAL LABORATORY
Chicago, Il.

Contractor operator: The University of Chicago.
institutions—members of the Council:

Battelle Memorial Institute

Participat,ing

University of Pittsburgh

Carnegie Institute of Technology Notre Dame University
Case Institute of Technology Ohio State University
Illinois Institute of Technology Oklahoma Agricultural and Mechap; |
Indiana University College ca
Jowa State College Purdue University
Kansas State College of Agriculture and St. Louis University
Applied Science University of Chicago
Loyola University of Chicago University of Cincinnati
Marquette University University of Illinois
Mayo Foundation University of Iowa
Michigan College of Mining and Tech- University of Michigan
nology University of Minnesota

Michigan State College
Northwestern University
University of Missouri
University of Nebraska

Universi* - of Wisconsin
Washingtou University (St. Louis)
Westerr Reserve University

Director: Dr. Walter H. Zinn

BROOKHAVEN NATIONAL LABORATORY
Patchogue, Long Island, N. Y.

Contractor operator: Associated Universities, Inc., a nonprofit
organization of the following institutions:-
Columbia University Princeton University
Cornell University University of Pennsylvania
Harvard University University of Rochester
Johns Hopkins University Yale University
Massachusetts Institute of Technology

Director: Dr. Leland Haworth
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OAK RIDGE NATIONAL LABORATORY
Oak Ridge, Tenn.

(ontract operator: Carbide & Carbon Chemicals Corp. Partici-
SO

I » institutions:
Ivtechnic Institute University of Georgia

) e Poly University of Kentucky

Catholl® = it University of Louisville

puke .[{%LvisverSi{y University of Mississippi

Emory Hostitute of Technology University of North Carolina

(‘,oo}’g‘%& State University University of Tennessee

Jowsid University of Louisiana University of Texas

T“!a,neﬁt.v of Alabama University of Virginia

Univers,; v of Arkansas Vanderbilt Untversity

hbetiere ;
};gi!:rgrsity of Florida
| Executive director: Dr. C. N, Rucker

OTHER AEC RESEARCH CENTERS

es Laboratory, Ames, Iowa (Iowa State College, contractor), Dr. F. H.
AN dding, project direcior, Atomic Research Institute.
r nbi[\)‘farsity of California Radiation Laboratory, Berkeley, Calif. (contractor),
E Lawrence, director.
Knolis Atomic Power Laboratory, Schenectady, N. Y. (General Electric Co.,
contractor). Dr. K. H. Kingdon, head, Atomic Power Division.
Jos Alamos Scientific Laboratory, Los Alamos, N. Mex. (University of California,
contractor), Dr. Norris E, Bradbury, director.
{niversity of Rochester, Rochester, N. Y. (contractor), Dr. Henry A. Blair,

director, Atomic Energy Project.
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APPENDIX 4

Rrcurations or THE U. S. Atomic ExErey CoMMissioy

PART 60
DOMESTIC URANIUM PROGRAM

Circvrar No. 1I—TeEN YeEarR GUARAN-
TEED MINIMUM PRICE

§ 60.1 Ten year guaranteed minimum
price—(a) Guarantee. To stimulate do-
mestic production of uranium and in the
interest of the common defense and se-
curity the United States Atomic Energy
Commission hereby establishes the guar-
anteed minimum prices specified in par-
agraph (b) of this section, for the de-
livery to the Commission, in accordance
with the terms of this section during the
ten calendar years following its effective
date, of domestic refined uranium, high-
grade uranium-bearing ores and me-
chanical concentrates, in not less than
the quantity and grade specified in par-
agraph (e) of this section. This guaran-
tee does not applv to uranium-bearing
ores of the Colorado Plateau area, com-
monly known as carnotite-type or ros-
coelite-type ores, prices for which are
established by § 60.3.

Nore.—The term ‘“‘domestic” in this
section, referring to uranium, uranium-
bearing ores and mechanical concen-
trates, means such uranium, ores, and
concentrates produced from deposits
within the United States, its Territories,
possessions and the Canal Zone.

(b) Guaranteed minimum prices. The
following minimum prices are estab-
lished:

(1) For uranium-bearing ores and
mechanical concentrates, $3.50 per
pound of U;O;s (uranium oxide) deter-
mined by the Commission to be recover-
able, less cost per pound of refining such
ores or concentrates to standards of
purity required for the Commission’s
operations, to be determined by the
Commission after assay of a representa-
tive sample.

(2) For refined uranium products,
$3.50 per pound contained U;Og (uran-
ium oxide).

Prices are f. o. b. railroad cars or
trucks at shipping point designated by
the Commission convenient to mine,
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mill, or refinery.
dupois dry weight.

(¢) Making an offer. Anvone W}
has domestic refined uranium, hi ho
grade uranium-bearing ores, or mechg )
ical concentrates of the quantity 4,
grade specified in paragraph (e) of th]‘-
section, may offer it for delivery tq thls
Commission by sending a letter or telee
gram addressed as follows: ;

United States Atomic Energy Cop,.
mission,
Post Office Box 30, Ansonia Statiqy,
New York 23, N. Y. !
Attention: Division of Raw Ma-
terials,
With each offer there should be fy;.
nished a representative ten-pound sap,.
ple and the following information:

(1) Location of property;

(2) Character of material offered for
delivery (state whether refined uraniym
mechanical concentrates, or uraniypy,.
bearing ores, indicating approximate
composition);

(3) Amount of material offered:

(4) Location of material offered;

(5) Origin of material if offered by
other than producer; i

(6) If material is owned, in whole or
in part, by any person other than the
person making the offer, the name of
each person having such ownership and
nature of his rights; and

(7) Name and address of person mak-
ing the offer.

Nore.—The reporting requirements
hereof have been approved by the Bu-
reau of the Budget pursuant to the
Federal Reports Act of 1942.

(d) Purchase contract. Upon receipt
of an offer and sample, an analysis of
the sample will be made. If the sample
and the information furnished are de-
termined by the Commission to meet the
conditions of this section, the Commis-
sion will forward to the person making
the offer a form of contract containing
applicable terms and conditions ready
for his acceptance. Prices will be not

Weights are avoir

less than the applicable prices of para-

graph (b) of this section.
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whether for any other reason a bonus is
not payable. In making this determina-
tion the Commission will be guided by
the mining laws of the United States
which provide, generally, that lode loca-
tions may extend in lode or vein forma-
tion up to 1,500 feet along the vein and
in width 300 feet on each side of the
middle of the vein, the end lines of the
location being parallel to each other; and
that placer locations may not be greater
than 20 acres for each location or 160
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 therefrom
believed to meet the requirements of
paragraph (a) of this section should be
forwarded to the Comuinission 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 § 60.1. In ad-
dition to the information and.the 10-
pound sample required under § 60.1,
the following must be furnished:

(1) A brief description of the location
or property indicating its size and rela-
tionship to mineral monuments or the
public land surveys;

(2) Name of owner of record of prop-
erty;

(3) Location of Recorder’s Office
where ownership is recorded.

Note.—The reporting requirements
hereof have been approved by the
Bureau of the Budget pursuant to the
Federal Reports Act of 1942,

(e) Inspection of claim. Upon receipt
of a notice of discovery and sample, for-
warded as required in § 60.1, an analysis
of the sample will be made. If the sam-
ple and supporting data indicate the
claim is likely to meet the requirements
of paragraph (a) of this section, an in-
spection of the property and verification
of the weights and assays of material
produced will be undertaken by the
Commission. On the basis of a report
of such inspection and verification, if
favorable, the Commission will deter-
mine the quantity of ore produced. If
this determination indicates that the
production requirements established in
paragraph (a) of this section have been
met, the Commission will pay the bonus
in addition to the price established under
§ 60.1, when delivery of such ore is com-
pleted.
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(f)y Inquiries and communicatiOnS
quiries about this section and gy . In.
communications should be addrmcth‘il‘
follows: =Sed g

TUnited States Atomie Energv ¢
mission, &Y Com,.
Post Office Box 30, Ansonia Stq;:
New York 23, N. Y. ta’tmﬁ,
Attention: Division of Rgy .
terials. W Ma.
(g) Licenses. Arrangements w;
made by the Commission for theﬂilsgbe
ance of licenses, pursuant to the Aygn-.
Energy Act of 1946, covering deljyep.©
of source material to the Commis‘sjle_S
under this section. (Sec. 5 (b), 60 §por
761) ‘ at.
Effective date. This circular wij },
come effective at midnight, Aprj 1?‘
1948. Wach !
Dated at Washington, D. C., thj
day of April 1948. 15 th

CircuLaR No. 3.—GUARANTEED Tappy
Year MiniMmuM Pgrice Fox
UraNITUM-BEARING CARNOTITE-TYPE

OR RoscoeELITE-TYPE OREs or THE

Co1.oRADO PLATEAU AREA

§ 60.3 Guaranieed three year min;.
mum price for urantum-bearing carnotite-
type or roscoelite-type ores of the Colorgdy
Plateau area—(a) Guaraniee. To stimy..
late domestic production of uranium-
bearing ores of the Colorado Plateay
area, commonly known as carnotite-type
or roscoelite-type ores, and in ‘the
interest of the common defense and
security the United States Atomic Ep-
ergy Commission hereby establishes the
guaranteed minimum prices specified in

chedule I of this section, for the de-
livery of such ores to the Commission, at
Monticello, Utah, and Durango, Colo-
rado, in accordance with the terms of
this section during the three calendar
vears following its effective date.

Note.—In §§ 60.1 and 60.2 (Domesti¢
Uranium Program, Circulars No. 1 and
2), the Commission has established
guaranteed prices for other domestic
uranium-bearing ores, mechanical con-
centrates, and refined uranium products.

(b) Definitions. As used herein, the
term ‘‘buyer’ refers to the U. S. Atomic
Energy Commission, or its authorized
purchasing agent. The term ‘seller”
refers to any person offering uranium
ores for delivery to the Commission.
Weights are avoidupois dry weight.

(c) Deliveries of mot to exceed 1,000
tons per year. To aid small producers,
any one seller may deliver without &
written contract but otherwise 1o
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dance with this section up to, but ent of the ores, an umpire shall be
ecor ceeding, 1,000 short tons (2,000 selected in rotation from a list of umpires
uotne;q /per ton) of ores during any ‘fgx,pplll'ognac}1 b}l' ;he tl})luye%ril “i}_los? asfsi:gs
Ut -+ vear. shall be final if within the limits of the
calend%e?iﬁries in_excess of 1,000 tons assayvs of the two parties; if not, the
@ Sellers desiring to deliver in assay which is nearer to that of the
per yf%rf' 1 600 short tons (2,000 pounds umpire shall prevail. The party whose
excest n) of ores during any calendar assav is the farther from that of the
e w-iII be required to execute a con- umpire will pay the cost of the umpire’s
yeal “-ith the Commission. Buver is assay for the constituent of the ores
tr‘*tCtblﬁigat,ed to purchase in excess of which is in dispute. In the le;veréq ‘t:hag
no vt tons of ores from any one the umpire’s assay is equally dis an
5?3295&%2 any calendar year, although from the assay1 IOf eaIch party, ?ostsnwﬂl
se r elect to do so. be split equally. In case of seller’s
yer E];ﬁu:ru. Seller, at his own ex- failure to make or submit assays,
(g) shall deliver and unload all ores buyer's assayvs shall govern. After
tn;’g};buver’s depots at Monticgl(llo, sampling, the or(isdmay bg plq.cedd_in
8 Durango, Colorado. (Addi- process, commingled, or otherwise dis-
I.”mhi d(g)ots mayg be established at later posed of by buyer.
tw{:;) Deliveries shall be in lots of = (g) Paymeni. Buyer will make pay-
dat Je.ss than 10 short tons (2,000 pounds ment promptly on payment dates to be
no ton), but such lots may be delivered posted at depots. Payment will not be
Peinore than one load. Days and hours made until an entire minimum lot of ten
:inlring which ore may be delivered to a short tons (2,000 pounds per ton) has
dele ot will be posted at the depot. The been delivered and accepted, unless spe-
\.fct date on which ore buying will cial arrangements have been agreed
gbmmence at the two depots naentioned upon by buyer, hin whit(_:h case there mag
i announced later; no deliveries be an extra charge for assaying an
:-511 btzaeaccepted prior to this announced sampling. The analysis of any one lot
date. It isexpected that ﬁhe Monticqllo 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 tak n. Moisture determinations, anal-
Durango depl?t will be in operation ysei aEd sgttl}:ament sheetsé togﬂelth{)ar
rtly thereafter. . with the check in payment, w e
Sh(zf) ‘Weighing, sampling and assaying. mailed to seller.
Buver will bear the cost of weighing, (h) Inquirtes. All inquiries coneern-
sampling and assaying. The net weight ing the provisions of this section, offers
of each load will be determined by the to deliver ores, or questions about the
buver's weighmaster on scales which Commission’s uranium program in the
will be provided by the buyer at or in the Colorado Plateau area should be ad-
vicinity of the purchase depot and such dressed to:

eight will be accepted as final. A ) )
geight ticket will be furnished seller or Ufggzgi ggates Atomic Energy Com-
his representative for each load. Each Post Offior Box 270,

lot of ores will be sampled promptly by )
the buyer according to standard practice Grand J unction, Cglfl’mdo: 3000
and such sampling will be accepted as Telephone: Grand Junction .
final. Seller or his representative may (i) Licenses. Arrangements will be
be present at the sampling at his own made by the- Commission for the issu-
expense. The absence of seller or his ance of licenses, pursuant to the Atomic
representative shall be deemed a waiver Energy Act of 1946, covering deliveries
of this right.  Buyer will make moisture of source material to the Commission
determinations according to standard ynder this section.

practices in ore sampling.  All final sam-

ples will be divided into four pulps and ScHEPULE I—MINIMUM PRICES,
distributed as follows: (1) the seller, or SPECIFICATIONS, AND CONDITIONS
his representative, will receive one pulp; .

(2) the buyer will retain one pulp; (3) 1. Quality and stze. 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 will be assayed by the buyer. The acceptance:

seller may, if he desires, and at his own (a) Contain less than 0.10%, U;0s;
expense, have his pulp assaved by an (b) Contain more than three parts of
Independent assaver. In case of dis- lime (CaCOs) to one part of V.0j, or a
agreement on assays as to any constitu- total of more than 69 lime in the ore;
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(¢) 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) Vanadium. V,0; at $0.31 per
pound up to, but not exceeding, ten
pounds of V,0; for each pound of
U,;05 contained in ores. No factor will
be included for V,0; in excess of ten
pounds for each pound of U3Os. (Exam-
ple: For an ore containing two pounds
of U305 and twenty-five pounds of V.0Os,
payment would be made for twenty
pounds of V.05 at $0.31 per pound, but
no payment would be made for the addi-
tional five pounds.) Such excess V:0s
shall be deemed to be buyer’s property.

(b)Y Uranium. (1) Ores assaying less
than 0.109, UsOs: no payment. Any
such ores which are delivered to the
purchase depot shall become the prop-
erty of the buyer as liquidated damages
for 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, it 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 &
limited number of samples without
charge. i

(2) Ores assaying 0.10% UsOs up to
0.15%,: price of $0.30 per pound of
contained U;O: for 0.109% ore, plus
$0.30 per pound for each 0.019%, above
0.109, U;0¢ up to (but not includin
0.15%,. (Example: The contained Ua(g)g
in an ore assaving 0.139% U;0s per ton
would be paid for at $0.30+(3X0.30)=
$1.20 per pound.)

(8) Ores assaying 0.15% U0z and
more: base price of $1.50 per pound
U;0s content, plus a “development
allowance” (at seller’s option) of $0.50
per pound, or a total of $2.00 per pound
U;0: content.

(4) Premiums: $0.25 per pound for
each pound of U305 in excess of 4 pounds
U;0 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 Uj3Os per ton of
ore.

(Example: U;0« payments for a short
ton of ores assaying 0.69%, U;Os would
be as follows:

FIFTH SEMIANNUAL REPORT

Base price 12 lbs. @ $1.50

---- §18, 00
Development allowance 12
lbs. @ 80.50 . - - . _______ 6. 0y
Premium & lbs. (12-4) @
8025 - e 2. 00
Additional Premium 2 lbs. (12-
10) @ 80.25_ .. ______ 50

Total U;0; Payments_ ‘?2?50)

(e) Assays shall be adjusted
nearest 0.019, for purposes ¢
ment.

Notes.— 1. The ““development,
ance”” of $0.50 per pound of U,0y ¢,
tained in ores assaying 0.159, U n-

. . o UsOg or
more, is offered by buyer in recognitj,
of the expenditures necessary for rna,inn
taining and increasing the devel()pe(i
reserves of uranium  ores. Sellepg
accepting this allowance are deemeq t,
agree to spend such funds for the
development or exploration of thejr
properties. Sellers delivering less thay
1,000 short tons per calendar year wij
not be required to submit an aceounting
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 wil
be required, under the terms of their
contraets, to submit proof satisfactory
to the Commission that funds equiva.
lent to the amount received as develop-
ment 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 Commission unless they are in
accord with the provisions of this cir-
cular or other official circulars.

3. Weights are avoirdupois dry
weight; tons are short tons (2,000
pounds per ton).

(Sec. 5 (b), 60 Stat. 761)

Effective date. This circular will be-
coznge effective at midnight, April 11,
1948.

Dated at Washington, D. C., this
9th day of April 1948.

to the
f pay.

allow.
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APPENDIX

No. 4—TEMPORARY ADDI-
“ArLowaNCEs, COLORADO

v AREA Carvorite-TYPE ig }(1J

Temporary additional allow-
rado Plateau area (cc;rvzg(tizéq-
3 oscoclite-type ores—(a 1-
ros In addition to the

40. 20
40. 21

ances.
i ponal ;‘gfgl %ljgfimum prices specified in 40. 22
§ ;llf”‘{l‘]( Cireular No. 3) issued April 9, 40, 23
Y he relevant terms and conditions . 5
: 1048, th are hereby incorporated in this %o 2‘,
of whic by rteference, the Commission 40. 25
_ coction the allowances specified in para- 26
will &Y of this section in connection 40.
E grap the delivery of carnotite-type or 40. gg
; with ijte_tvpe uranium-bearing ores at 40.
i 'ﬁco(somm‘ission’s established purchase 40. 29
the ts in the Colorado Plateau area. .
i depg " Allowances specified.  The follow-
z . allowances are specified:
ing 1) A haulage allowance of 6¢ per ton
'%e for transportation of ore from the
“‘?n - where produced to the purchase
{Tg]pot specified by the Commission, up 40. 30

1A s i ..

A o «wmmemmm i

a maximum of 100 miles. The haul-
“Zfe distance from the mine to the pur-
thase depot will be determined by the
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TRANSFER OF SOURCE MATERIAL

Restriction on transfers.
Exempted transfers.

LICENSES

Applications for licenses.

Issuance of licenses.

Standards for issuanee of
licenses.

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
material by persons who do
not hold specific or general
licenses,

REPORTS
Reports.

VIOLATIONS

Commission and its decision will be final. 40. 40 Penalties for violations.

(2) An allowance of 50¢ per pound for
granium oxide (U3Os) contained in ores
aesaving 0.20% or more U30s., in addi-
1ion to the development allowance pro-
vided for in Schedule I of § 60.3.

(¢) Inquiries. All inquiries concern-
ing the provisions of this section, offers
1o deliver ores, or questions about the
Commission’s uranium program in the
Colorado Plateau area should be ad-
dressed to:

United States Atomic Energy Com-
mission,
Post Office Box 270,
Grand Junction, Colorado,
Telephone: Grand
3000.

(@) Effective

provided for in this section will become

Junection

date. The allowances

period, constitute guaranteed minimum
prices Iin addition to those specified in
§60.3. (Sec. 5 (b), 60 Stat. 761.)

Dated at Washington, D. C., this 15th
day of June 1948, .

PART 40
CONTROL OF SC .ACE
MATERIAL
GENERAL PROVISIONS
Sec.
40.1  Basis and purpose,
40.2  Definitions,
3000¢

INTERPRETATIONS, PETITIONS, AND

40. 50
40. 51
40. 52

40. 60
40. 61

40. 62

COMMUNICATIONS

Valid interpretations.
Petitions.
Communications.

SCHEDULES

Schedule 1 Exempted produects.

Schedule II Prohibited uses of
uranium.

Schedule III General licenses.

EFFECTIVE DATE

40. 70 Effective date.

_AvrHorITY: § § 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.

§ 40.1

GENERAL PROVISIONS

Basis and purpose. The regu-

lations in this part, for the control of
source material essential to the produc-
tion of fissionable material, are promul-
gated by the United States Atomic En-
ergy 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 national welfare.
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lications filed with the Commis-
to Bppql ecific licenses may authorize a
Lon., k'ng activity or, asin the case of
may be limited to an mdlwd\}al
expor S0 7 Qo far as consistent with
oses of the Atomic Lnergy Act
licenses will be tailored to fit
@ pormal pusiness requirements of the
the

‘iieﬁ“rsgeﬂ Conditions of licenses. Each

§ % 51 require the licensee to comply
s e wl vy . . .
jieens® © o ain conditions, including the
with (‘Freports with the Commission and

ing @ ‘ong upon the use of source mate-
rtfsmeg.iu}ul failure of a licensee to file
;‘iﬁl'- such report which truthfully sets
and b all information required, or willful
fort e to cOmply with any other condi-
{z}lhlrf the license, shall constitute a vio-
tion 0 of the regulations in this part.
13(1020 95 Revocation, suspension, modi-
- Nion of licenses. Any license may be
.“rgd-ﬁed withdrawn, suspended, revoke,
o ;;nulfed at any time in the discretion
2’; ?he Commission upon a determination
g? the Commission that the public health
ﬁ;’té,-est or safety requires such action or
that the licensee has willfully failed to
comply with any condition of the license.
In the absence of such a determination,
BO modification, withdrawal, suspension,
revocation, OT annulment of any _hcepse
«ill be made except upon application
therefor by the licensee or unless, prior
thereto, facts or conduct warranting
such action have beeq calleq to the at-
tention of the licensee in writing and the
licensee has been accorded opportunity
1o demonstrate or achieve compliance
with all lawful 11'equir(;lmentsl.1 Nothing in
this part shall limit the authority of the
Com}r)nission to issue or amend its regu-
jations in accordance with law.

§40.26 Renewal of licenses. In any
case in which a licensee has filed an ap-
plication in proper form for a renewal
or & new license not less than 30 days
prior to expiration of his existing license,
such existing license, to the extent that
it has reference to anyv activity of a con-
unuing nature, shall not expire until the
application for a renewal or & new license
hax been finally determined by the Com-
mission,

§ 40.27 Transfer of licenses. Licenses

shall be non-transferanle.
. § 40.28 Licens%s to transfer uranium
for certain uses. Unless justified by ex-
ceptional circumstances licenses will not
be issued for transfers of source mate-
rial which contains by weight uranium
i excess of one-twentieth of one percent
(0.05%) for use in the manufacture of
or for incorporation in any of the prod-
ucts listed in Schedule I (§ 40.61).
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§ 40.29 Control or possession of source
material by persons who do mot hold
specific or general licenses. (a) Any per-
son who has, or who hereafter obtains,
possession of or title to (1) a quantity
of raw source material after removal
from its place of deposit in nature which
contains 10 pounds or more of uranium,
thorium, or any combination thereof,
or (2) a quantity of refined source ma-
terial which contains 1 pound or more
of uranium, thorium, or any combination
thereof (except refined source material . °
incorporated.in products listed in Schedule
1 (§ 40.60)) shall, not later than 30 days
after the effective datéof the regulations
in this part or after the date of obtain-
ing such possession or title, whichever is
later, file with the Commission a reason-
ably detailed statement of:

(i) The nature of the material,

(ii) Its quantity,

(ii1) Its uranium and thorium content,

(iv) Its location, and

(v) Its ownership.

(b) The requirement in paragraph (a)
of this section does not apply to any per-
son who holds a specific or general license
from the Commission.

REPORTS

§ 40.30 Reports. Reports, in addition
to those called for in licenses, may be
required by the Commission from time
to time, subject to approval by the
Bureau of the Budget in certain cases,
with respeet to the ownership, posses-
sion, extraction, refining, shipment, or
other handling of source material after
removal from its place of deposit in
nature, as the Commission may deem
necessary.

Note.—The reporting requirements
hereof have been approved by the Bu-
reau of the Budget pursuant to the
Federal Reports Act of 1942.

VIOLATIONS

§ 40.40 Penalties for violations. A
violation of the regulations in this part
shall be deemed to be a violation of the
Atomic Energy Act of 1946 and shall
subject the violator to the penalties
therein prescribed. In addition, the
Commission may take such action with
respect to source material involved in
any violation as it deems appropriate
and in accordance with law.

INTERPRETATIONS, PETITIONS, AND
COMMUNICATIONS

§ 40.50 Valid interpretations. Except
as specifically authorized by the Com-
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mission, no interpretation or explana-
tion of the meaning of the regulations
in this part issued by any officer or em-
ployee of the Commission other than
one issued by the General Counsel in
writing will be recognized to be valid
and binding upon the Commission.

§ 40.51 Petitions. Petitions for relief
from any restriction imposed under the
regulations in this part may be made by
filing a letter, in duplicate, with the
United States Atomic Energy Commis-
sion, Post Office Box 42, Station F,
New York 16, New York, stating the
reasons why the petition should be
granted.

§ 40.52 Communications. All com-
mmunications concerning the regulations
of this part or any license issued under
them should be addressed to the United
States Atomic Energy Commission,
P. O. Box 42, Station F, New York 16,
New York.

SCHEDULES

§ 40.60 Schedule I: Exempted prod-
ucts (see § 40.10 and § 40.29).

(a) Incandescent mantles,

(b) Ceramic products.

(e¢) Refractories.

(d) Glass products.

(e) Photographic film, negatives and
prints.

(f) Rare earth metals and compounds,
mixtures and products containing not
more than 0.25% by weight thorium,
uranium, or any combination of these.

(g) Vacuum tubes.

§ 40.61 Schedule I1: Prohibited uses
of uranium (see § 40.28).

(a) Ceramic products.

(b) Glass products.

(¢) Photographie film, negatives and
prints.

§ 40.62 Schedule 111: 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

“~~of 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:

Norte.—The term ‘‘person’’ as defined
in section 18 (¢) of the Atomic Energy
Act of 1946 and in § 40.2 does not in-
clude the Commission or officers or
employees of the Commission in the
exercise of duly authorizéd functions.
Consequently, the restriction on trans-

T
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fers in § 40.10 does not apply ;
cases. - 1n
(b) Transfers, deliveries
of possession of (but not of tin
source material by common o Ue o,
carriers for transportation fOanum
only in the regular course of bu{}”bu,‘.\
(¢) Transfers, deliveries ay Slhexs,
of possession of and title to g TeCeqyy, .
of refined source material wij o its
tains less than one pound of ug Corp
thorium, or any combination tin“““'
from or to any one person durin?r('”f’
single calendar month, to the 8 any
that the transaction consists of Exteny
(1) Transfer to or receipt of e“hgr:
sion or title by a licensed disliosff**
pharmacist solely for the compoy, “5?“
of medicinals for delivery to Consun Ing
or v Merg

and g,

(2) Transfer to or receipt o
sion or title by a physicianpor cfoxI])So:SQ&
for medicinal purposes only, and no{"“
resale, or . for
(3) Transfer to or receipt of
sion or title by an educatEmal i‘fl‘;fistes.
tion or hoapital for eduecational or méé’-'
cal purposes only, and not for resgle "

§ 40.70  Effective dete. The regylg
tions in this part shall become eﬁectiv'
at midnight, March 31, 1947, Thi(:
effective date, which is less than thirty
days subsequent to publication, is foung
necessary and appropriate by the Con.
mission in view of the fact that cqp-
trols on transfers of source materig)
exercised by the Civilian Production Ag-
ministration under the Second War
Powers Act will lapse at midnight
March 31, 1947. ’

Dated at Washington, D. C. this
17th day of March 1947,

PART 50

CONTROL OF FACILITIES FOR
THE PRODUCTION OF FISSION-
ABLE MATERIAL

< GENERAL PROVISIONS
ecC.
50.1 Basis and purpose.
50.2  Definitions.
GENERAL RESTRICTIONS
50.10 License required.
50.11 Activities incident to export.
50.12 Domestic activities.
50.13 Other activities.

APPLICATIONS FOR AND ISSUANCE OF
LICENSES

50.20 Applications for licenses.

50.21" Issuance of licenses. )

50.22 Standards for issuance of li-
censes.
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NDITIONS OF LICENSES vate Institution, group,

gs AND co ) States or any agency thereof, any gov-
v es of licenses. ernment other than the United States,
030 Gonditions of licenses. gi. @ny politieal subdivision of any such
.31 povocation, suspension, mModl- ,,vernment, and any legal successor,

jgsz fication of licenses.

. representative, agent, or agency of the
Transfer of licenses.

foregoing, or other entity, but shall not
include the Commission, or officers or

“ REPORTS 1 f the C issi in the
. i itle. employees of the Commission in
40 Reporting POsSession oF title exercise of duly authorized functions.
1‘%41 Reports. (¢) The term “Commission’’ means
- VIOLATIONS the Atomic Energy Commission created
. olati by the Atomic Energy Act of 1946, orits
<050 penalties for violations. duly authorized representative, ’
LRETATIONS, PETITIONS, COMMU-  (d) The term ‘‘United States’’, when
[NTERF NICATIONS used in a geographical sense, includes ag
: L ; Territories and possessions of the Unite
50.60 Valid xﬁzerpretatlons. States and the Canal Zone.
50.61 Petltloun}cations (e) The term ‘fissionable material”’
50.62 Comm ) means plutonium, uranium enriched in
SCHEDULES the isotope 235, any other material
- Class I facilities. which the Commission determines to be
50.70 S"}}ggﬁiﬁ % 81322 11 ?;‘ci’ﬁ‘fiis, capable of releasing substantial quan-
50.71 Se ) tities of energy through nuclear chain
EFFECTIVE DATE reaction of the material, or any material
80 Effective date. artificially enriched by any of the fore-
'SD:AUTHORITYI §§ 40.1 to 40.80, inclu- going, but does not include source
sued pursuant to the Atomic materials, as defined in the Atomic

sive, 15 Act of 1946 (Pub. Law 585, Energy Act of 1946.

;Ei;}ti;.ggong.; 60 Stat. 755—ff).
GENERAL PROVISIONS

§50.1 Basis and purpoese. The regu-
tjons in this part, for the control of
facilities for the production of ﬁssiom?,ble
material, are promulgated by the United
giates Atomic Energy Commission pur-
cuant to the Atomic Energy Act of 1946
60 Stat. 755, 42 U. 8. C. 1801 et seq.) to
oflectuate the policies and purposes of
the Act, o .

§50.2 Definitions. (a) As used in
this part, the term “facilities for the pro-
duction of fissionable material,”” means
(1) any equipment or device capable of
such production and (2) any important
component part especially designed for
such equipment or devices as deter-
mined by the Commission. All such
facilities are, for the purposes of the
regulations in this part, classified as
follows:

(1} Class I: Any facility (other than
a Class IT facility) capable of producing
anv fissionable material, including items
listed in Schedule A (§ 50.70);

(2) ClassII: Any item listed in Sched-
ule B (§ 50.71). The Commission has
determined that such itemsareimportant
component parts especially designedfor
equipment or devices capable of the pro-
duction of fissionable material.

(b) The term ‘“‘person’’ means any in-
dividual, corporation, partnership, firm,
association, trust, estate, public or pri-

GENERAL RESTRICTION

§ ~u 10 License required. Unless au-
thorized by a license issued by the Com-
mission, no person shall manufacture,
produce, transfer, or acquire facilities
for the production of fissionable ma-
terial. Licenses issued by the Com-
mission are of two basic types, general
and specific (see §50.33), depending
on the nature of the activity to be
authorized,

§ 50.11 Activities incident to export.
A gpecific license must be obtained to au-~
thorize export from the United States of
facilities for the production of fission-
able material, or to authorize the manu-
facture, production, transfer, or acqui-
sition of such facilities for export.

§ 50.12 Domestic activities. (a) A
specific license must be obtained (except
as indicated in paragraph (c) below) to
authorize manufacture, production,
transfer, or acquisition of Class I facili-
ties.

(b) A general license is hereby issued
for manufacture, production, transfer,
and acquisition of Class II facilities
which takes place within the United
States and is not for export. This gen-
eral license shall be deemed to include
manufacture, production, transfer, and
acquisition of Class II facilities for in-
corporation into other Class II facilities
prior to export of the latter. Each per-
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son acting under authority of this gen-
eral license remains subject to the re-
porting requirements of §§ 50.40 and
50.41 below. o

(¢) No license is required for activi-
ties expressly excepted from the licens-
ing requirements of the Atomic Energy
Act of 1046: that is, for manufacture,
production, transfer, or acquisition of
Class I or Class I facilities incident to
or for the conduct of research or develop-
ment activities in the United States of
the types specified in section 3 of the
Act.

§ 50.13 Other activities. A specific
license must be obtained to authorize
manufacture, production, transfer, or
acquisition of facilities for the produc-
tion of fissionable material in cases other
than those specified in §§ 50.11 and
50.12 above.

APPLICATIONS FOR AND ISSUANCE OF
LICENBES

§ 50.20 Applications for licenses. Li-
cense applications for the activities cov-
ered by § 50.11 above shall be filed in
duplicate with the United States Atomic
Energy Commission, on Form AEC-17,
copies of which may be obtained from
the Commission. License applications
for all other activities shall be filed by
letter. In accordance with instructions
given in Form AEC-17, applicants using
that form shall also file with the Com-
mission five copies of Shipper’s Export
Declaration (Department of Commerce
Form 7525-V).

§ 50.21 Issuance of licenses. Upon a
determination that an application meets
the requirements of the Atomic Energy
Act of 1946 and of the regulations of the
Commission, the Commission will issue
a license by approving, upon such condi-
tions as it deems appropriate and in ac-
cordance with law, the application filed,
forwarding a copy of the license to the
applicant. Confirmation of such ap-
proval in appropriate cases’ will be
stamped on all copies of the Shipper’s
Export Declaration which, with the ex-
ception of one copy retained for the
Commission’s files, will be returned to
the applicant for use in complying with
Customs procedures at the time of ex-
port.

§ 50.22 Standards for issuance of li-
censes. In making the determination
mentioned in the preceding section, the
Commission will be guided by the fol-
lowing standards:

FIFTH SEMIANNUAL REPORT
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TYPES AND CONDITIONS OF LICEk

§ 50.30 Types of licenses.
license has been issued in the ¢
fied in § 50.12 (b) above and in
the filing of an application
Commission is not necessary. Specip
licenses are issued to named persong ic
response to applications filed with th“
Commission. So far as consistent Witg
will be designed to fit the noer’::‘:;
business requirements of the licenseq

§ 50.31. Conditions of licenses, Egepy
license will require the licensee to compy
with certain conditions, including the
filing of reports with the Commissiop
Willful failure of a licensee to file any
such report which truthfully sets fort},
all information required, or willful fgj).
ure to comply with any other conditioy
of the license, shall constitute a vigla.
tion of the regulations in this part.

§ 50.32 Revocation, suspension, modi-
fication of licenses. Any license may be
modified, withdrawn, suspended, revok-
ed, or annulled at any time in the disere-
tion of the Commission upon a determi-
nation by the Commission that the public
health, interest, or safety requires such
action, or that the licensee has willfully
failed to comply with any condition of
the license. In the absence of such s
determination, no modification, with-
drawal, suspension, revocation or annul-
ment of any license will be made except
upon application therefor by the licensee
or unless, prior thereto, facts or conduct
warranting such action have been called
to the attention of the licensee in writing
and the licensee has been accorded op-
portunity to demonstrate or achieve com-
pliance with all lawful requirements.
Nothing in this part shall limit the au-
thority of the Commission to issue or
amend its regulations in accordance with
law,

§ 50.33 Transfer of licenses.
shall be non-transferable.
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this part issued by any officer or em-
REPORTS ) . ployeﬁ% of the Commission other than
Reporting possession or title. one issued by the General Counsel in
040 <on (whether or not a li- writing will be recognized to be valid
pen0n the effective date of the gnd binding upon the Commission.
et “Ah.o’of this part, has possession § 50.61 Petitions. Petitions for relief
fations B¢ Class I facility for the from any restrictions imposed under the
rtle mof fissionable material (in~ regulations in this part may be made by
\se listed specifically in Sched- filing a letter, in duplicate, with the
g 10 70) shall, not later than 60 Commission, stating the reasons why
32 such date, file with the Com- the petitions should be granted.
i al’tCrr:ga.sonabl}' detailed statement — §°50.62. Communications. All com-
sion & munications concerning the regulations
of this part or any license issued under
* them should be addressed to the United
States Atomic Energy Commission,

The location of the facility;

< present use;
> .
s b oposed use;

o
{
i)

5!’{3 ﬁ: grrlgli)neerillg specifications, in- Waghington 25, D. C., Attention:
iv) capacity; Director of Engineering.
ciudx_ngrhe name, title, and address of
hu‘.?pe sons having control of the SCHEDULES
the
isfi’*P}:i‘he requirement, of this section § 50.70 Schedule A: Class I facilities
() 50 oIy to any facility held under (see §§ 50.2, 50.20, and 50.40)." As de-
does m?tiv %f a contract for an arrange- fined in § 50.2 above, a Class I facility
suth,oni;h the Commission. is any facility (other than a Class 1I
m’?\’.‘f}g.'_.i{‘he term “‘person’ as defined facility) capable of producing any fis-

. ection 18 (¢) of the Atomic Energy sionable material, such as (a) nuclear
o Seof 1946 and in § 50.2 does not in- reactors or piles, (b) facilities capable of
Act he Commission or officers or em- the separation of isotopes of uranium,

de t T - .
éj}%?'ees of the Commission in the exercise and (¢) electronuclear machines (gz. g.y
pr v authorized functions. Conse- cyclotrons, synchrocyelotrons and linear

Die(ril\tlll{', the requirement of this § 50.40 ion accelerators) capable of imparting
EG{,; not apply in such cases. . energies in excess of 1 Mev each to
: §‘50.41 Reports. Reports in addition positively charged nuclear particles or
o those called for in licenses may be re- ions. _

ired by the Commission from time to " - .
{me, subjeet to approval by the Bureau , SorsT nder sovrion (8 () of the
of the Budget in certain cases, with re- _ .00/ " gy t'of and on behalf of th
cect to the ownership, possession, Us.sé d’gf, aégen.o an do th elusi €
manufacture, production, export, ship- >™'¢ ¢ Ialfs .i?t.m";‘. e (b e refi gts.wg
ment, transfer, acquisition or other Oznilier.o abl acrt tles: lor the Izho uf '“?l_
yandling of facilities for the production . lSStonable materia! olher than 18l
7 . : . .. ities which (a) are useful in the conduct
of fissionable material, as the Commis- ¢ h and devel t aetiviti
cion may deem necessary. of research and development, activities

g in the fields specified in section 3 of the
Act, and (b) do not, in the opinion of
the Commission, have a potential pro-

§ 50.50 Penallies for wiolations. A duction rate adequate to enable the
violation of the regulations in this part operator of such facilities to produce
shall be deemed to be a violation of the Within & reasonable period of time a
Atomic Energv Act of 1946, and shall spﬁ"lcient quantity of ﬁ§smnable mate-
subject the violator to the penalties rial to prod_uce an atomic bo{nb_ or any -
therein prescribed. In addition, the Other atomic weapon. The listing of a
(ommission may take such action with facility for the purposes of the regula-
respect to the facilities involved in any tions in this part shall not be deemed to
violation as it deems appropriate and be an expression of the opinion of the
in accordance with law. Commission as to ownership of any such
f(elu):ilit-y for Xhe purposes of section 4 (c)

of the Act.
( § 5g.§71 Schedule B: C’)lass 1{ 1 (fjacilitifi
see 50.2 and 50.20). lass

§50.60 Valid interpretations. Except facility is any item listed in this Schedule
as specifically authorized by the Com- B. The Commission has determined
mission, no interpretation or explana- that the following items are important
uon of the meaning of the regulations in component parts especially designed for

VIOLATIONS

INTERPRETATIONS, PETITIONS,
COMMUNICATIONS
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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 Mueller or proportional
counter rate meters.

(iii) Sealers (adaptable to radiation
detection).

(iv) Geiger Mueller, proportional
audio, or mechanical detectors.

(v) Integrating ionization chamber
meters and ioniZation chamber rate
meters.

(vi) Geiger Mueller, proportional, or
parallel plate counter detector com-
ponents.

{vii) Micromicroammeters capable of
measuring currents of less than 1 micro-
_Imicroampere.

(viii) Counter 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 input grid currents of less
than 1.0 micromicroamperes, 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
gspectrograph type.

(iv) Acceleration and focussing tubes,
mass spectrometer and spectrograph
types.

[y}
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‘their basic component part

(v) Tonization chambers,
trometer detector types,

(vi) Micromicroammeters capal,
measuring current of less thay 1%a ble- g
microampere. 1

(vil) Electrometer tubes
(a) (xiv) above).

(viii) Resistors, values abgu. . .
megohms. bove Log

{e¢) Vacuum diffusion pum ,
diameter and larger (dia,?neteli‘sé)z ll}rzlaf,ts
inside the barrel at the inlet jet) aslreg
(d) Electronuclear machingg

Magg Do

,('“}_

CER .

» 8nd
with or without modiﬁcaticf'ﬁ °2‘pa"h:
taining potential differences i’
100,000 volts against the dischgpe;
action of positive ion currents i gyo
of 10~7 amperes, such as beli typo 01“‘
trostatic generators (Van de Ge ec
machines). Taaff
§ 50.80 Effective date. The pe 1l
tions in this part shall become eﬂ»e%t,z:--
at midnight, November 20, 1947 tlﬁi‘;
effective date, which is less than 30’(15 5
subsequent to publication, is found ne)cf
essary and appropriate by the Commjs,.
sion for assuring the common defenge
and security. o

81k

eXCESg of

Dated at Washington, D. C., this 18ty -

day of November 1947,

PART 70

DEFINITION OF FISSIONABLE
MATERIAL

URANIUM 233

§70.1 Uranium 233. The Commis-
sion has determined (13 F. R. 1955) pur-
suant to section 5 (a) (1) of the Atomie
Energy Act of 1946 that the isotope
Uranium 233 is a material capable of
releasing substantial quantities of energy
through nuclear chain reaction of the
material. Accordingly, the isotope Ura-
nium 233, and any material artificially
enriched thereby, constitutes a “fission-
able material” within the meaning of
the Atomic Energy Act of 1946,

Effective date. In the interest of the
common defense and security, the deter-
mination set forth in § 60.1 shall become
effective immediately upon publication
in the FEDERAL REGISTER.

(60 Stat. 755)

Dated at Washington, D. C., this 20th

day of April 1948,
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PART 80
RULES OF PROCE-

VU ERMINATION OF REASON-
D} EROYALTY FEE, JUST COM-
ABGATION, OR GRANT OF
PERD FOR PATENTS, INVEX-

DISCOVERIESR

GENERAL PROVISIONS

Scope of the regulations.

Eﬂ'l
§D'2 Definitions.
{‘8'3 Notices.
3“0' i Security.
20' 5 Amendment.
APPLICATIONS
Applicants.

?0%? Form and content.
12 Filing ‘of applications.

EXAMINATION AND RESPONSE

80.20 Examination. )
g0.21 Recommendation for acquisition
’ by purchase.

20.22 Response.
PREHEARING CONFERENCE

30 Designation.
31 Conference procedure.

HEARING

80.40 Notice.

80.41 Order of procedure.

80.42 Submission and receipt of evi-
dence,

80,43 Transcript of the testimony.

80.44 Oral arguments; proposed find-
‘ings; written arguments,

80.45 Copies of the record of the hear-
ing.

80.50 Formulation.

PROPOSED FINDINGS AND DETERMINATION
80.51 Exceptions.
ADJUDICATION

80.60 Final action.

Aurnorrty: §§ 80.1 to 80.60, inclu-
sive, issued under 60 Stat. 755; 42 U. S.
C. 1811,

Nore.—The regulations in this part
gpgeared in proposed form at 13 F. R.

487, -
GENERAL PROVISIONS

§80.1 Scope of the regulations. The
regulations in this part provide the rules
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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 rovaltv fee, just
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. 8. C.
1811).

§ 80.2 Definitions. (a) All 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.

(e) ‘““‘Application’ shall mean the ap-
plication provided for in §§ 80.10 to
80.12, inclusive.

(d) “Response’’ shall mean the docu-
ment, to be filed by the Office of the
General Counsel of the Commission,
provided for in § 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.

§ 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.

§ 80.4 Security. In any proceeding
under the regulations in this part, the
Commission may issue any general or
specific order, directive, or further regu-
lation which it determines to be appro-
priate pursuant to section 10 of the act
to assure the common defense and
security.

§ 80.5 Amendmeni. Nothing in this
part shall limit the authority of the Com-
mission to issue or amend its regulations
in accordance with law.

APPLICATION

§ 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
act may file an application for just
compensation.

(b) Any person claiming just com-
pensation for any invention or discovery,
or for any patent or patent application
covering such invention or discovery,
taken, requisitioned, or condemned by
the Commission pursuant to subsection
(d) of section 11 of the act may file an
application for just compensation.

A0 g R
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(¢) Any person claiming a reasonable
rovalty fee for the use of an invention
or discovery covered by any patent de-
clared to be affected with a public in-
terest pursuant to paragraph (1) of sub-
section (¢) of section 11 of the act, or
any person who has been licensed pur-
suant to section 11 (e) (2) of the act to
utilize the invention or discovery cov-
ered bv 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, who 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 to be represented by counsel, a
request for entry of counsel’s appearance
shall be 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.

(¢) Each application must contain a
concise statement of all of the essential
facts upon which it is based. No par-
ticular form of statement is required, but
it 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 copy of the application and of all
Patent Office actions and responses
thereto;

(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 to which, if any, the invention
or discovery was developed through fed-
erally financed research; the degree of
its utility, novelty, and importance.

_ (6) In the case of an application for
just compensation or an award, a state-
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ment of the actual use of sye}, i,
or discovery, to the extent knon}v""!ti:ﬁ
applicant. RIS

(7) In all cases, the cost of g,
the invention or discovery oy o ODiny,
the patent or patent applicatio Iir,

(8) The reasonable rovalty nf
posed, or the amount sought gy i,
pensation or award; the bas:is] ‘h—
caleulating it; and whether T sed
or periodic pavments are soughy P sup,

(d) Each connected series of
ments shall be set forth in g -
numbered paragraphs in the appil’i&ragciy
Any exhibits or documents whjc}, Catjg,
pany the application may b
rated by reference. .

(e) All applications shall be yape |
by the applicant or by the pergop f"f?"‘l
the best knowledge of such factsa‘""l
the case of facts stated on inforpy, L
and belief the source of such jpfe "
tion and grounds of belief shall be oir ot

§ 80.12 Filing of applicationy® &
Five copies of each application s‘x{an '
filed with the Clerk of the Boarq be
the applicant’s election, only one co'pv‘
the accompanying exhibits need be ﬁ‘)egf

(b) The Clerk of the Board wil
acknowledge the receipt of the applies.
tion in writing and advise the applican

. nt
of the docket number assigned tg
application. *

(¢) All communications concerning th,e
application and all documents thereaftes
filed in the proceeding shall bear the
docket number of the application,

.

&

n(}()rpo.

EXAMINATION AND RESPONSE

§ 80.20 Eramination. Upon receipt of
the application, a preliminary examina-
tion will be made by the Commissiop
staff.

§ 80.21 Recommendation for acquisi-
tion by purchase. At any time following
the filing of an application and prior to
final determination, the applicant may
be requested in writing to meet with one
or more members of the Commission
staff to discuss the possibility of acquisi-
tion by purchase of the invention or dis-
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 § 80.22 for the filing
of the response shall be extended by &
time equivalent to any period in which
negotiations are being conducted (begin-
ning with the initial communication t0
the applicant and ending either with
acceptance or rejection of a proposal of
with a written communication by the
applicant stating that negotiations are
to be terminated).

T
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APPENDIX

22 Response. Within a reason- roborative or cumulative evidence, may
80. e and in no event more than four restrict thg repetitious examination or
ths after receipt of the applica- cross-examination of witnesses, and
4 mOﬂ]'ess such time shall have been shall otherwise control the conduct of
(ion: émd bv special order of the Board the proceeding. )
exted eqe or pursuant to § 80.21, the (¢} The Board shall admit only rele-
for 08U ‘the General Counsel shall file vant and material evidence.
{—)ﬁiceﬁ Clerk of the Board a response  (d) Opinion evidence shall be ad-
ith the a concise statement of the mitted when the Board is satisfied that
- constituting a defense or any the witnegss is properly qualiified. )
relevant matter which it believes  (e) Evidence may be received in affi-
pe considered by the Board. davit form‘m the dxscretlon. of the Board.
All affidavits shall be sz;lbmlhtted not Iaiter
. : . than the opening of the hearing unless
PREHEARING CONFERENCE the Board IPor ca%xse shown shall receive
80.30 Designation. In any pro- them at a later time. Each party shall
- in which the Board in its dis- be permitted to examine all affidavits re-
cceding determines that a prehearing ceived in evidence, and to file counter
cretlonnc e would be desirable, the affidavits within such period as the
cDﬂfﬁél"emaw designate one of its mem- Board shall fix. In determining the
< t0 préside at a prehearing confer- weight to be attached to testimony con-
bers to which the parties shall, upon tained in affidavits, the Board shall con-
ﬂlce’onable notice, be invited to appear. sider the lack of opportunity for cross-
; 80.31 Conference procedure. (a) examination.
The prehearing conference shall be con- (f) Opportunity shall be afforded for
cted in an informal manner and shall the cross-examination of witnesses. Ob-

du devoted to a consideration of jections to the admission or rejection of

» $11M1
able t

factd®
gther
ghUu}d

bem The simplification of the issues; any evidence or to any limitation of the -

9) The necessity or desirability of scope of examination or cross-examina-
mendment or amplification of the ap- tion shall state briefly the grounds of
a)iczm'on or the response; such objection and the transeript shall
P (3) The possibility of obtaining agree- not include argument on such ongction
ment as to facts and documents which except as ordered by the Board. No ob-
will avoid unnecessary proof; jection may subsequently be relied upon
(4) Such other matters as may facili- unless timely made, and the ruling on
tate the consideration by the Board.  each objection shall be made part of the
{(b) The Board member presiding at transcript, together with any offer of
such conference shall prepare, with the proof which may be made. )
assistance 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
been reached, and such memorandum security regulations and requirements of
ghall, when signed by the parties, be- the Commission and take whatever steps
come & part of the record. it may deem appropriate to assure the
common defense and security pursuant
HEARING to the provisions of the act.
§ 80.43 Transcript of the testimony.
§80.40 Notice. The Board shall in Testimony given at a hearing shall be
each case afford an opportunity for a reported verbatim. All written state-
hearing for the receipt of relevant evi- ments, charts, tabulations, and similar
dence. At 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
§80.41 Order of procedure. Ordi- Board of their authenticity, relevance,
narily 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-
tional evidence shall be received. cate. Where the required number of
§80.42 Submission and receipt of copies are not made available, the Board
¢tidence. (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
make affirmation. copies to be submitted within a specified

{b) When necessary in order to pre- time.
Yent undue prolongation of the hearing, § 80.44 Oral arguments; proposed
the Board may limit the amount of cor- findings; written arguments. (a) In its
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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 within which
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.

(¢) At 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
transeript of the testimony where such
evidence may be found.

§ 80.45 Copies of the record of the
hearing. The Board shall make provi-
sion for a stenographic record of the
testimony and for furnishing it to the
applicant upon payment of the cost.
Suggested corrections to the transeript
of the testimony shall be considered only
if filed within a period to be fixed by the
Board. Upon receipt of such suggested
corrections, the Board in its discretion
shall correct the transcript.

PROPOSED FINDINGS AND DETERMI-
NATION

§ 80.50 Formulation. (a) Within a
reasonable time after the close of the
hearing 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 proposed except when deemed
by the Board to be supported by the
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
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either party pursuant to § §
Such rulings shall be serVe?j ug':: (b,
party and shall become part ofe&ch
record. the
§ 80.51 Exceptions. Either
may, within twenty (20) dayg Party,
receipt of a copy of the Proposed § £
ings and proposed determinatiop fn -
Board, unless such time shall havgbthe
extended by special order of the R o°n
for cause, file with the Clerk ¢ Oard
Board exceptions to any part there
to the failure of the Board to incly deo
%osed findings requested under § 86) ro-
he exceptions may be accompanied.% .
briefs in support. Five (5) copies of )y
exceptions and the supporting 1, the
shall be filed, and a copy serveq u”efs
the other party. The exceptiong hon
not the supporting briefs shall bee, ut,
part of the record. Ine

ADJUDICATION

§ 80.60 F'im}zll action.
expiration of the period preseri ;
§ 80.51, the Board shall I1;)>roceegegom
final consideration of the application 0&
the basis of the entire record, includinrl
any exceptions, and the briefs in Suppor%
filed by either party. The Board shy
resolve questions of fact by what j
deems to be the greater weight of ty,
evidence and shall make its decision oy
the entire record. Its findings as to the
facts shall be supported by reliable, pro-
bative and substantial evidence. The
Board shall enter an appropriate order
together with a statement of its reasons
or basis, determining a reasonable roval-
ty 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 party pursuant to § 80.51.

(¢) The 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.

(a) Upon the
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APPENDIX 5

s anD IsoTOPE-LABELED COMPOUNDS AvAILABLE FOR DiIsTRI-
pUTION THROUGH CoMMIssION FACILITIES

TRIBUTION OF ISOTOPES FROM ISOTOPES DIVISION—OAK RIDGE, TENN.
pib

— Number of shipments
Domestic July 1to | Jan. 1to | July 1 to | Jan. 1 to | July 1 to | Total to
Dec. 31, | June 30, | Dec. 31, | June 30, | Dec 31, Dec. 31,
1946 1947 1947 1948 1948 . 1048
v SSIPTED BY BROAD FIELD OF

BN LA 1ZATION
josctive isotopes: 1 397 487 655 1,046

RN fedical Lherany - ----sso 33 303 306 406 371 1,363
Animal pUYSITI08Y - 27 47 91 97 128 390
0};;‘;2""”:::::::: 17 65 69 106 9 353

lant PYSICIOBY S 1 i 3 % % 1%
mdusmal research . ________ ... 14 3 5 2 o o
L 2 8 2 8 3 2
Metallurgy--------m-mmmoie oo oo
BT L Rt e tetaiel RS taial M 4 2 33

R . 246 699 953 1,238 1,406 4,542

stble isotopes:
e svasesemnoo oosssooes I ) NS S R N
Animal physiology. ... 16 19 16 lg ;g
Industrial research . Lol feemmee 7 14
Plant physiology - & - e 7 RN 6 11
BACLTIOIOZY - - oo oo oo e mmmem e e ceaean 1 1 2 4

T T R 55 154 153 162 524

(EIPXENTS CLASSIFIED BY KIND OF ISOTOPE
joactive isotopes:

B osphorts 32— ... ... 48 212 325 422 79| 1,48
Todine 131 o e ao 68 208 287 454 524 1, 541
e AR A AT A

um 24 . e e
Gold 198, 199 e _ 17 46 6 17 12 98
Sulfur 35 s 12 19 20 15 26 92
O ——— T 1 1.
10 013 T - gy S
Potassium 42 _ ... 6 17 14 10 14 61
Cobalt 60_ e 4 20 12 10 20 66
Strontium 89,90 .. ______..__ 3 4 5 10 8 30
Others (B0Y - - o oo oo 30 63 123 140 174 530

Total . e iieeaan 246 699 953 1,238 1, 406 4, 542

Stable isotopes:

Deuterium oxide (heavy water) ._._..{..._____.. 31 60 55 58 204

gggotgrigm (hydrogen 2) .-l 22 253 , !;g ?g lig

Oxygen 18________ T - T_T T TV TIITIIII 14 9 3 2

Electromagnetic concentrated isotopes. |- ... | oo eoeaoooot 37 61 08

TOUBL- - - e e e 55 154 153 162 524
177
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Total number of Tota)
shipments to Dec. shipmgl‘:?”*r o
31, 1948 Foreign 31 1‘9;;\-!}9
Domestic » 194y
K -
Radio- g Radlo_ -
active table active Slah]‘
— —_—
SHIPMENTS CLASSIFIED RY SHIPMENTS CLASSIFIED RY ~
STATE AND TERRITORY COUNTRY
Argentina__.________ 2
Australia. . R G I
Belgium. 35 1
Brazil___ 1 -
Canada._________.._._ u
Denmark.__.___.___.____ 24
France_ ... . __________. 81
Teeland . . _____ 10
taly. oo 1
Netherlands____________________ 98 |-
New Zealand_.._.____._________ 9|
Norway. ... 100
Pert_ e ey
Spain ........................... 187
Sweden ..................... - 62 o=
Switzerland __ . ._______________ s
Turkey . o 'R
Union of South Africa.___._____ gl
United Kingdom: | 7 7e-e -
England____._ . _.______._____ 57
Bermuda ___._ ... . _____ 07
5 British West Africa......___ 17
New Jersey oo omoco oo 49 1 — e
New Mexico. - oooocoeeono. 1.  N117: 35
New York._____ ... ... 645 64 —
North Carolina__________.______ 27 3 SHIPMENTS CLASSIFIED RY o=
Ohio_ .. _ . .. 390 60 EIND OF ISOTOPES
Oklahoma_______________._.._____ 2 5
Oregon. . e .. 41 | .. Phosphorus 32_...._..._______.. 178
Pennsylvania_ _ .. ___________. 263 41 || Todine 131 _____________________. ol
South Carolina_________________ 4 - Carbon 14_________.____.___._.. 99 | T
123 21| Sulfur35. .. . 18
171 18 || Caleium 45, ____ _____________ gl T
15 21 Tron 55, 59 - oo 17|
19 11| Cobalt60....______._______.____ “il
43 | ... Strontium 89,90 _______________ S
1 1 ther .. . w0l
144 30 o
District of Columbia____.______ 93 14 Total e 355 ). ..
Hawaii.___.____ . L I A
Total.._ .. ... 4, 542 524

Isorore-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:

CARBON 14 COMPOUNDS

1. Barium carbide.
2. Acetylene.

3. Sodium cyanide.
4. Methanol.

5. Methyl iodide.

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).

-
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jod 3. Ammonis,

-~ hyl? labeled in the one 4. Acetylene.
i?gg}enuwhe, . ! ’3 oluent n(rmg 5. Methane.

31, g0 e M " positiofly (ring labeled in the one :

8 s BeRESEon), . CARBON 14 COMPOUNDS EX-
aedlo- |  pgene (single label perming). . PECTED TO BE AVAILABLE
e | Staby, - Fyrosine, (bete. o2 FOR DISTRIBUTION WITHIN

— " isbeleia (carboxyl labeled). THE NEXT 6 MONTHS
8. BUtYF i acid (carboxyl labeled). 1
0. 1 opic acid (carboxyl labeled). 1. Ethyl bromacetate (carboxyl la-
a 2. Stear mic acid (carboxyl labeled). beled).
35 | 1. %lillelaneous fatty acids (carboxyl 2. Et}?yl dl:))romacetate (methylene la-
1 23, MU ) eled).
;Z : 1"31%133) cyanohydrin (labeled in 3. Bromobenzene.
8| gﬂ.,E?g-;\: 4. Alanine (carboxyl labeled).
L - m:_bi.omopropionic acid (carboxyl 5. Benzoic acid (carboxyl labeled).
25 |- 24, Bembeled)- 6. Benzyl alcohol (methylene labeled).
2 _ vgline (carboxyl labeled). 7. Benzyl bromide {methylene labeled).
12 2. Eeirvaline (carboxyl labeled). 8. Methylamine hydrochloride.
] 2. Leucine (carboxyl labeled). 9. Formic acid.
62 2 V’i,ﬂeucine (carboxyl labeled). 10. Synthetic vitamin K-2-methyl-1,

tic acid (carboxyl la- 4-naphthoquinone (labeled in the ~

28 o~
¥ n—— o N A i R— b
i e WWW iR R nw“ R —
we B i

" Homoaspar X )
____ “ Theled). eight position).
phenylalanine (carboxyl labeled).  11. Styrene (CeH;CH4 H=CH,).
_____ " Formalin. 12. Naphthale)ne (labeled in the one
1 ' position).
YTy SULFUR 35 COMPOUNDS 13. Maéoorg% eI_sIt? (C:H;OOC—CHH—
%1‘.” c- 2115) .
“\“‘: 1. Cysth'le' 14. Succiélgz OaIf:Iid (HOOC—CH,—C"H,
| vstemne. - .
178 % § gé;zyl homocysteine. 15. Glycine (mgthylene labeled).
Lo 4, Methionine. if : 16. Glycine (carboxyl labeled).
o 5. Radioactive suliur. 17. Sodium propionate (labeled in the
R | g. Benzyl mercaptan. . two position).
L B » Beta-chlorethylbenzylthioether. 18. Sodium propionate (labeled in the
HiR §. Chlormethylbenzylthioether. three position).
(O 9, Thiourea. : 19. Sodium valerate (carboxyl labeled).
T T 10. Pentothal. g(l) goggum ﬁaproate (carboxyl labeled).
IODINE 131 COMPOUNDS 52 Ajanine (sipha iabeteay o
. . 23. Alanine (beta labeled).
I— % gﬁgggﬁtﬁ%&fgeﬁ?ﬁe, 24. Calcium glycollate (carboxyl
3. Dilodoorthotolidine. o 2beled).
1 Diiodo Evan’s blue. _ 25. Cailctl)u?ld) glycoliate  (methylene
: abeled).
I‘t. to _th o GOLD 198 COMPOUNDS 26. Prgggiiig;c)ohol (labeled in the one
‘Lnilzata)ns 1. Colloidal gold. 27. Propyl _alcéhol (labeled in the two
> 1 other ‘ 2. Sodium aurothiosulphate. position).
n the list, 3 28. Propyl bromide (labeled in the one
ing is a i ZINC 65 AND COBALT 60 position). .
available, i COMPOUNDS 29. Prggsyilt il;xl-smlde (labeled in the two
i 1. Porphyrins. 30. p—?rkr)lillxo;)enzoic acid (carboxyl
, abeled).
1 labeled). —§ DEUTERATED COMPOUNDS 3L Nicotinic)acid (carboxyl labeled).
abeled). e S 32. Nicotinamide (acid amide labeled).
abeled). 4 1. Lithium deuteride. 33. Anthranilic acid (carboxyl labeled).
:%Ifd)- 2. Lithium aluminum deuteride. 34. Urea.
'abeled).




APPENDIX 6
RESEARCH AND DEVELOPMENT REPORTS Issukp
Nov. 1, 1947 to Nov. 1, 1948

Health and biology

Physical sciences !
{
I
|

Classi- | Unclassi- Classi- | Unclassi-
fied fled | Total . Tgeq fied | Total
————
Argonne National Laboratory ... 100 8 108 21 3 2%
Brookhaven National Laboratory.___. 4 37 41 | 2 3 H
University of California Radiation

Laboratory ... oo 147 12 159 17 2 19
K-25 Laboratory.__ ... .____. 127 14 141 1 1 9
Oak Ridge National Laboratory...._ 200 43 243 22 12 E
Y-12 Laboratory._ .. . .o _____ 83 14 97 2 0 9
Los Alamos Scientific Laboratory. . __ 43 3 46 4 0 1
Ames Laboratory. .. _.__.________. 23 4 27 0 0 0
Atomic Energy Project, University of

Rochester. . _ ... ... _. '8 1 9 62 9 n
Hanford Plutonium Works...._.__.__ 143 2 145 13 0 13
Massachusetts Institute of Technol-

117 g 20 24 ] 24 0 0 0
Battelle Memorial Institute__________ 32 0 32 0 0 0
Knolls Atomic Power Laboratory.__. 81 1 82 0 0 0
Electro Technical Laboratory, Nor- |

ris, Tenn. ... 11 0 11 0 0 0
New York Operations Office 1________, %0 3 93 | 2 1 3
Other oo i 375 93 | 468 ! 30 3 33

TOtale e e e 1,491 235 | 1,726 ' 176 4] a2

v Includes subcontractors.
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APPENDIX 7
FELLOWSHIP Boarps AND AEC FELLOWSHIPS FOR 1948-1949
FELLOWSHIP BOARDS

Postdoctoral Research in Medical Sciences

mer W. Smith, director, Physiological Laboratories, New York University
Dr. Hl(é e of Medicine, New York, N. Y.; chairman. i
C‘O};usgtiﬂ M. Brues, director, Biology Division, Argonne National Laboratory,
1. '
Gh,’,ctgoix Clark, associate dean, Vanderbilt University School of Medicine,

5 S, i €, Tenn' . . . . .
ﬂ;‘“ﬁg}’ﬁr Louis Friedell, professor of radiology, Western Reserve University,
A waland, Ohio. ) ) )

Clevelan G. Hamilton, associate professor of experimental medicine and radiology,

h ) Y . . A
Dra‘_;;g:fa%e professorcof medical physics, Crocker Laboratory, University of Cali-
;o Berkeley, Calif.

f“'ﬁ’:}"; R. Kracke, dean and professor of clinical medicine, Medical College of
Dr;,}abéma, Birmingham, Ala.

Postdoctoral Research in Physical Sciences

nr. Roger Adams, professor and head, Department of Chemistry, University of
“linois, Urbana, I1l.; chairman. .
pr. Carl D. Anderson, professor of physics, California Institute of Technology,

Pasadena, Calif. : o .
Dr. Kenneth T. Bainbridge, professor of physics, Harvard University, Cambridge,

Mass. . .
Dr. George Glockler, professor of physical chemistry and head, Department of
~ Chemistry and Chemical Engineering, The State University of Iowa, Iowa City,

lowa. . .. . . . :
tr. William W. Rubey, principal geologist, United States Geological Survey,

Washington, D. C.

Dr. Marshall H. Stone, Andrew MacLeish Distinguished Service Professor of
Mathematics, and chairman, Department of fathematics, University of
Chicago, Chicago, Ill.

Postdoctoral Research vn Biological and Agricultural Sciences

BrmR G. Gustavson, chancellor, University of Nebraska, Lincoln, Nebr.;

charrman. ’

Ir. H. K. Hartline, professor of biophysics, Johnson Research Foundation,
University of Pennsylvania, Philadelphia, Pa.

i’!ré G. Evelyn Hutchinson, professor of zoology, Yale University, New Haven,
onn. . '

Ir W, J. Robbins, professor of botany, Columbia University, director, New York
Botanical Gardens, New York, N. Y.

br. L. J. Stadler, professor of field crops, University of Missouri, Columbia, Mo.
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Predoctoral Research in Biological Scienceg

Dr. Douglas Whitaker, professor of biology, dean, School of BiOIOgic I s
Stanford University, Calif.; chairman. al Seie

Tieee
Dr. Eric G. Ball, professor of biochemistry, Harvard Medical School, Bost Y
Dr. J. H. Bodine, professor of zoology, The State University of Iows I(?\“, M,
Towa. 0% (

Dr. Howard B. Lewis, professor of biological chemistry, University of Ar:
Ann Arbor, Mich. _ Michig,
Dr. Ravmond E. Zirkle, professor of radiology, Institute of Radiobiolgge
physies, University of Chicago, Chicago, Il &Y ang Bir,.

Predoctoral Research vn Physical Sciences

|
|

Dr. Henry A. Barton, director, American Institute of Physics, New York %
chairman. _ » N. Y.

Dr. John C. Bailar, Jr., professor of chemistry, University of Illinojs Urh

Dr. Tom W. Bonner, professor of physics, Rice Institute, Houston, "I‘ex &na, 3

Dr. J. William Buchta, professor of physics and chairman, Department of P
University of Minnesota, Minneapolis, Minn. hfsieg,’

Dr. G. A. Hedlund, professor of mathematics, Yale University, New H

NEW JERSEY

. . ave
Dr. Charles C. Price, professor of chemistry and head, Department of Chlz-’m Caﬁz
University of Notre Dame, Notre Dame, Ind. Istry,
Arc FeLrowsHIPS IN BrovocicaL, PHysicAL, AND MEDICaL Scn-:ncl,3
DISTRIBUTION BY STATE AND INSTITUTION
Postdoctoral (Biological and Physical )
| Biological Physical o
Name Field Name Field -
_—
CALIFORNIA
University of Cali- | McBee, R.H_.__. Bioghysics ______ Gluckstern, R. L.__| Theoretica] physices
fornia, Berkeley. Rosenfeld, I.______ Pathology____._. Sinclair, W. R____| Physical chemi'sir;'
Radin, N.8_______ Microbiology. '
ILLINOIS .
University of Chi- |. .o .. Kierstead, H. A ___ Do.
cago, Chicago. Rosenberg, J. L___ Do.
Wilson, E. A______ Do.
Universityof Illinods, | ... ________| . __ Hunsberger, I. M _| Organic chemistry,
Urbana. 3
MASSACHUSETTS '
Massachusetts Insti- | __________________ | ... ____ ... Spruch, L____.____ Experimental physia,
tute of Technology,
Boston. i
New England Dea- | Holt, M. W_______ Biophysics. H
coness Hospital, £
Roston. §

Institute for Ad- | o Akutowicz, E. J___| Mathematics,
vanced Study, Feldman, D_______ Theoretical physies. .
Princeton. Lepore, J.V______ Do.

Princeton Universi- | .. ... Fireman, E. L____| Experimental physics.
ty, Princeton. Hill, D.L__._.__._.__ Theoretieal physies.

nww"‘%rmmlmmmm«mwmwmn
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APPENDIX

Postdoctoral (Medical )?

: Includes appointments made in 1948 for work to begin in 1949,

1 Texas Center an alternate possibility,

819392°—49 13
oanr T
JUO00E 19

/ Name Field
L CALIFORNIA
s i rkeley..oocemmanoo Huff, R. L. eieen Radiology.
ity of Califor m?, Be Lamson, B. G ccmomaee Malignancy.
g'nf“‘rs y Marks, S e Radiology.
Masouredis, S. P..______.__._. Metabolism.
Smith, A H__ .. ____ Do.
ILLINOIS
o emeecam————m———— Jepnings, ¥F. L_______________. Do.
wersits Of Chicag0--- Johnson, F. B oo - ... Do.
HEN Redfield, B. R oocecomaes Protein synthesis,
MASSACHUSETTS
Y e mmmmmmm—————— Edelman, I. 8. _____._.__..__ Metabolism.
N Upiversity--- Schlogrb,‘P. g'_j _____________ W 0. heal
jtute of Technology. ... Quinby, W. C., Jr_____..__... Vound ing.
d osﬂ:‘;’]gsr_%n q]t)]ia,gnosn'c Hospital__.__.. Raben, M. S Fhysiology.
;ﬂ{' { - " ‘ L}
; MICHIGAN
- Bos.p]m}’ Detﬂ)it -------------------- Reedy J.O » B J Do.
L NEW YOREK
o UnIVerSItY - cmmmemmmeomcmmmmme e Biophysics.
afdﬁmbi‘f‘-t‘)lf] Rochester- . Pathology.
L ering nstitute Metabolism,
NORTH CAROLINA
r ina Center (Duke University)..| Aikaws, J.K__ o oo.._.... Infectious diseases.
North Carolins Arons, W. L. oooo_.... Physiology.
Stevens, K. M__ .. ___._..__. Protein synthesis.
OHIO
oo State University.ccccccemmmmmmmammamaa- Keller, E. B. - creeeeeee Biochemistry.
OREGON
oregon Center (Reed College) cemuermcmmmanmea- Hutchens, T. T ... Physiology. .
TEXAS
=gas Center {Rice Institute) . cooaoeo__- Colgan, J. W_ o Radiology.
o
: Hoeprich, P. D__ ... Pharmaco-therapeutics.
Mellins, H. Z_ . ______________ Radiology. -
Neil, C.CM__ .. Do.
Palmer, R. F__ ... __.__. Pathology.
i ———— -




184 FIFTH SEMIANNUAL REPORT
Predoctoral
Biological Phvsieq)
Name Field Name )
FIC](I
CALIFORNIA -
University of Califor- | Baer, B.S________ Mierobiology_._.| Danskin, J. M ___ | Maty,
nia, Berkeley. Burdick, A. B__._| Genetics.______.| Hayward, R. W__ xperemm"
Falkenheim, M ___| Biophysics______ Levinthal, C.__ __ D‘mf‘md} by
Forker, L. L. __ i _.._ do..__.___... Markhart, A. H__ | Orgap;
Geschwind, 1. I___| Biology___.____. Mastick, D. F____ Phyﬁxcc Chepy;,,..
Goldberg, R. C_._| Physiology. .___. Temmer, G. M___| Exper; al che
Levine, R. P______ Bolany. Mengyy,,
Lipetz, L. E_____. Biophysies.
Peterson, B. S____| Biochemistry.
University of Califor- | Duffy, F. A._____. Endocrinology. | Sachs,D. C.______ Do
nia, Los Angeles. Walters, 8. 8______ Mather,
California Institute | Altenberg, L. 8._.| Biophysics....__ Douglas, D. L_____ ysicg{at
of Technology, | Clayton, R.K.___}.___. [ T YO Scibor-Marchoeki, | Thegret; Chemisy,.
Pasadena. 1cal phyy,,
Stanford University, | Backmann, B. J__| Biochemistry. .. Locke G.L.___._. Mechan; B
Palo Alto Nov lkOﬁ A.B__IM athen‘lcale .
Wangsness, R, K . Theorenanu -~
COLORADO €Al Phygey
University of Colora- | Heaney, R. J______|_.... QO Griffin, D. M____. Organi )
do, Boulder. reanie Chem“‘fr,
CONNECTICUT
Yale University, | Scher, A. M_______ Physiology-....-- Boyd, E_____..___ M
New Haven. Rich, J. A ________ x%ﬁ?h‘? ;
qehenkman E.V. Mathemauil Phrgy
Worth, D. C._.__ E\merlmem(
ILLINOIS 4l physgy
University of Chica- | Bryant, 8, H ____. Biophysics_...__ Bartle, R.G_____. Mathematics,
go, Chicago. gergusm(l}, M____._ Bio{ogy _________ gislhopy E, ﬁ ...... Do.
acher, G. A_.____| Physiology.._... olton, F. B_.____ Or;
Spiroff, B. E. N.._| Zoslogy. Fland anic chemistry,
anaers, H.______ Math,
Garwin, R, L_____ ExperﬁZﬁ'ﬁ:, "
Gregnma?, N. N__| Geology, Phne
Griffel, M_____.___ Physical
Ha.ﬁs c.q.. y1) chemistry.
Hall, T.A________ Experlm n
Halperin, J_______ thswalecht;‘r]ng:r
}}‘i lil'ttﬂgfy I‘} -------- g;penmemal Physn
unt, J. r_____.__. smal h
.{i)hélston }_\{’& T y chemisiey.
adison, R. V_.__ Mathemxm
Kidwell, A. L | Geology.
Klapproth, W.J__| Organic chemistry,
Martin, R. L_____ Experimental physg
Smith, HM_ . Physical chemiztry,
Stehney, A. F_____ Do.
Steinberg, M______ Do,
Walter, R.I_____. Do,
Williams, E. S____ Mathematics.
. . o . Weiner, L. M____. Do,
University of Illinois, | Grant, N.H______ Biochemistry___.| Bess, Lo ______.___ Experimental phyet
Urbana. Katz, R.__._-.___. Do.
Klema, E.D_____. Do.
Kubitschek, H. E Do.
o . Zimmerman, E. J_ Do.
Illinois Institute Of | oo mmceccmceo|ommcceccemmccmmee Podolsky, H___.._| Physicalchemistry.
Technology, Chi- -
cago.
Northwestern Unie | eeomomcmccceon|oceameomcmemee Do,

versity, Evanston,

Wethington, T, A..

v ——— oot
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Predoctoral—Continued

/’”/r i .
Biological Physical

1 Name Field Name Field
| i
White, L. A- - Bacteriology__. | Beiduk, F. M.._" | Theoretical physics. -
Kern, B.D_______ i Experimental physics.
_____________________________________ Fatora, F. C___._.; Organic chemistry.
) Marshall, J. F_ ...} Theoretical physics.
Mertz, E. C_. ....| Physical chemistry.
| Schillinger, E. J._. Experimental physics
| Struble, R. A___._| Mathematics.
| Voiland, E.E_.___ Physical chemistry.
Wolicki, E. J_____| Experimental physics.
_______________________________________ Alpert, N_....._..| Organic chemistry.
ane | Gunberg, P. F.__. Do.
*g‘sggeﬂe Harris, R. H__.___ Inorganic chemistry.
Rulfs, C. L. __.___| Physical chemistry.
oWA i )
- of lows, Kent, R.C.. ... ' Biophysics......| Holland, R. E_-_. Experimental physics.
s v.(lj};vo : | Malmberg, P. R.. Do. |
,;t.;'Collegev _______________________________________ | Maey, 8- ooooo- Mathematics.
‘anie chemistry ‘“BYLAND '
kins Uni Nisonoff, A__..__. Biochemistry.
- .%g”’““:gtg Medical
- sel ) “Baltimore.
thematijes_ §
l‘:fg‘;%extna] Physg MACHUSETTS
*Matics, B ’ . .
CriMmental phyyge, gt ‘poiversity | Wilson, M. E___. Bacteriology.
T, G Medicine. . ! . .
R éotf;nilversity, Dietlein, L. F_____| Biology_......_- | Bodansky, D_....| Experimental physics.
thematjes, - nridge. Davison, C.____.. | Biochemistry- - Brachman, M. K..| Theoretical physics.
Do. Cam Brown, R. M_____ Experimental physics.
anic chemistry l Clapp, R. E__..... Theoretical physics.
) ¥ Corley, R. 8. ... Organic chemistry.
‘hematics, Donn, B.D___.... Astronomy.
‘erimental physjeg Klein, A__ ... Theoretical physics.
logy. SR Kolsky, H. G..... Experimental physics.
Isgcal chemistry Lazarus, R. B..._. Theoretical physics.
0. . Linnell, A.P_.____ Astronomy.
-erimental physyy Mottelson, B. R__| Theoretical physics.
g{%’g ;?ter;xi,q Yy gkrent, 11& . Exp%rimental physics.
be al physies irvetz, M. H_.___ 0.
Is__;cal chemistry, i Wright, A__.._.._. Theoretical physies.
ho. - ggrvard University Crane, R.K...___ Do.
logglancs‘ \fedical School, !
ee : Baston. o . i
;?;glmemm,ry, yasachusetts Insti- | McCulloch, D} Biology. ... i Cooley, W.C..... Mechanical engineer-
siculect;f;‘x]n gv;;f; sgteof Technology, l ; N ing. '
Do. ry. Boston. ! gigi{::?&%nj . I{ H Theggtlcal physics.
gg' ‘ ISVIgck)er.1 A’H _C: E Do. .
N chweinler, H. C_.| Experimental physics.
hematics. Shapiro, M. M ___. Do.
zariment al physics. % ICHIGAN Stelson, P. H._ ... Do.
0. 3
30 O T (N O —— " Dasher, G.F_____. Physical chemistry.
Yo zan, Ann Arbor. : Iliowler, C. l\/‘IN y I]i:/lxperimenta] physics.
LU . - Jemerever, W.J__ athematics. .
sical chemistry. § Perry, C. L.__.__ = "Do.
E Sangren, W, C____ Do.
Yo % | Bhreffler, R. G_._. Experimental physics.
. : MINNESOTA E
i Taiversity of Minne- N [P Drukey, D. L.____| Theoretical physics.
sta, Minneapolis. | . Leland, W.T____: Experimental physics.
Robbins, H, M___| Theoretical physics.
MISSOURI
Unversity of Mis- | Lefevre, G.....__.. ! Genetics.
suri, Columbia. | MacEwan, A. M.! Botany.
Fachi - Zarudnaya, K. 1._'  Do.
. Fashington UDEVer- oo -.oooceceecencamjommmmmemcammaannn= Miskel, J. A_____. Physical chemistry.
frrm . : . ysic :
ty, Bt. Louis. i i i Townsend, J...... Experimental physics.

Comd
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Predoctoral—Continued

Biological

Physical

Name ‘ Field

Name

Fielq

oo AP NN 5 551

NEBRASEKA

University “of Ne-
braska, College of
Medicine, Omaha,

NEW JERSEY

Princeton  Univer-
sity, Princeton.

NEW YORK

Brooklyn Polytech-
niec Institute,
Brooklyn.

Columbia University,
New York.

Cornell University,
Ithaca.

New York Univer-
sity, New York.

University of Roch-
ester, Rochester.

NORTH CAROLINA

Duke University,
Durham.

North Carolina State
College of Agricul-
ture and Engineer-
ing, Raleigh.

North Carolina Uni-
versity, Raleigh.

OHIO

Caselnstitute of Tech-

nology, Cleveland.

Ohio State Univer-

sity, Columbus.

PENNSYLVANIA

Carnegie Institute of

Technology, Pitts-
burgh.

University of Penn-
sylvania, Philadel-
phia.

State College of

Pennsylvania,
State College.

University of Pitts-

burgh, Pittsburgh,
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Pittinger, T. H___
Rosenlof, R. C___.
Schmidt, J. W_..-

MecClement, Po___
Norman, A _______

Cohn, D.-V_______
Watt, T.B__....-
Cain, 8. H_ ...

Genetics.
Radiology.
Genetics.

Radiology.. .-
Radiology__..__-

Animal “Nutri-
tion.

Biochemistry. ..

Biochemistry.
Biophysics.
Genetics.

Bacteriology__ _.
Genetics. . . ...
Biophysics._____

.Hawley, N. § _____

Brownell, F. H__.
Gross, Lo ..o _----
Harrison, F. B____

Landis, J. W._.___.
Peisakoft, M. P.__

Held, K. Moo

Heller, A_.o__-—_..
Lepson, Bo._ ...~
Lohwater, A, J____
Rosen,J. B..____.
Slotnick, M_______
Steinhardt, F.____
Goldberg, S_..____
Gray,E.P______..
Peshkin, M_______
Shapiro, A. M____
Wing, G.M__.__.
Berezin, E________
Russek, A._____...
Auerbach, T____..
Rouving, J._ ...
Swartz, C. E_____.

Hayes, R. L______
Moseley, H M__.

*‘*\

%:Iathematics
xperimentg) )
Do. ntal Physiey,
Mathematieg,

Experimentg]

Mathematicg, PS¢

Physical chemistry

Mathematie
Do. O

Ch Do.

emical engin,
Theoretical Shy";’ig -
Mathematies, '

0,
Theoretical :

E Do, Physics,
xperimenta) ;
Mathematics, physies.
xperimental .
Do. Physies,

Do.

Do.
Do.

Organic chemistry.
Theoretical physics.

Fawcett, S. L. ___. Experimental physics,
Dubowski, K. M_| Organic chemistry.
Grove, G. R____.. Experimental physies.
Hochwalt, C. A._.| Organic chemistry,
Hunter, J. A______ Experimental physices.
Achter, M. R____. Metallurgy.
Blewitt, T.H__._. Experimental physies
Falk, C.E____.._. Do.

Hinman, G. W.___. Do.

Klahr, C. N_____._| Theoretical physics.
Opinsky, A. J____. Metallurgy.
Cranberg, L. . .._.| Experimental physics.
Ferguson, G. A__. Do.

Riebman, L._._._. Electrical engineering.
Sherard, G. W____| Experimental physic.
Trees, R.E______. Do.

Lowrie, R. E____. Metallurgy.
Mechlin, G. F_.__| Experimental physics-
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Predoctoral—Continued

Biological 1 Physical
Name Field Name ; Field
\ | |
!
g 1SLAND | :
§ giioP N | Brown, N. L_.__. | Physical chemistry.
E UniverSi s T i * Schwartz, B. L__._. Mathemuatics.
] ,g;:n -jdence: ; 1‘ ;
. TEA\'S£SSEE ; .
: Univer- Coniglio, J. G__..- Biochemistry_ .. Thomas, D. A._..| Experimental physics.
thematjeg, = ‘gigrhﬂ ille. i Rouser, G. L__._{ Physmlogy !
)g‘mental ph ashvi « ‘ |
themaucs [EXAS ' Do
JeTimentq . d,C.Po..__. | ZOOIOEY -z emn- " Terrell, N.J.___._ .
thematl ol Db"ﬁ iidg.sv.imte. Hous- | Rea i | Whaling, W_._____ Do,
¢ | |
.
ysical chems yTAH
try. 5 of Utah, | Levedahl, B. H_.. Biochemistry. |
themaum r f{lake City.
Do ﬂg(,;,\u !
emical engin, i - Klee, V. L Mathematics
soreti eering of Vir- -e----mmommmmomamommmmmmmommommmme s [t SN i -~ 5 - :
t]ge m’i} phyﬁ& f;"”“chnrlotm . | Whltehead W. D_.| Experimental physies,
vile.
eoreti ) -
Dao. cal Physics, i.‘g‘m‘\:c'l‘o‘ﬂ
ﬁéﬁﬁ?@‘ Physics. sitgton State | Nelson, W. L_____ Agronomy.
dSerimental ¥ pullman , . R : s :
Do, Phyxiog, iﬁﬁe{v of Wash- Goheen, D. W____. Biochemistry... Ringold, H____.___ Organic chemistry.
Do, 108, :,wrtle
Deo. s
Dao. FIRCONIIN
ty of Wis- | Snyder, R. H_____ onchemlstry_ __| Adams, E. N Theoretical physies.
i Yates, R. C__..___ i Botany_-.____.. Rice, W.E______ . Physical chemistry.
Sturm, W.J ! Experimental physics.
|

1anic chemistry.
eoretical physics.

perimental physirs

ranic chemistry.
perimental phiysies
ranic chemistry
perimental physis
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tallurgy.
perimental physies
Do.

Do.
eoretical physics.
tallurgy. 7
perimental physi=.
Do.
setrical engineering.
perimental physies.
Do.
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APPENDIX 8

CRITERIA FOR DDETERMINING ELIGIBILITY
CLEARANCE

The United States Atomic Energy
Commission has adopted basic criteria
for the guidance of the responsible
officers of the Commission in determin-
ing eligibility for personnel security
clearance. These criteria are subject
to continuing review, and may be re-
vised from time to time in order to
insure the most effective application of
policies designed to maintain the secur-
ity of the project in a manner consistent
with traditional American concepts of
justice and rights of citizenship.

The Commission is revising its hear-
ing procedure entitled “Interim Pro-
cedure”’ for the review of cases of
denial of security clearance and for the
conduct of hearings for employees
desiring such review. The Interim
Procedure announced April 15, 1948,
places considerable responsibility on
the managers of operations and it is to
provide uniform standards for their use
that the Commission has adopted the
criteria described herein.

Under the Atomic Energy Act of
1946, it is the responsibility of the
Atomic Energy Commission to deter-
mine whether the common defense and
security will be endangered by granting
security clearance to individuals either
emploved by the Commission- or per-
mitted access to restricted data. As
an administrative precaution, the Com-
mission also requires that at certain
locations there be 8 loecal investigation,
or check on individuals employed by
contractors on work not involving
access to restricted data (Commission
authorization to be so employed is
termed ‘‘security approval”’).

Under the act the Federal Bureau
of Investigation has the responsibility
for making an investigation and report
to the Commission on the character,
associations, and loyalty of such indi-
viduals. In determining any individ-
ual’s eligibility for security clearance
other information available to the Com-
mission should also be considered, such
as whether the individual will have
direct access to restricted data, or work
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FOR PERSONNEL SECURm-

in proximity to exclusion areas,
association with the atomiec €ne
program, and the nature of the jobrhV
is expected to perform. The facyg
each case must be carefully weigheq a
determination made in the light of nl
the information presented whethe, f&l
vorable or unfavorable. The judgmea'
of responsible persons as to the integri?t,
of the individuals should be considered‘
The decision as to security clearance ;.
an over-all, common-sense judgmenltB
made after consideration of all
relevant information, as to whethey 0‘:
not there is risk that the granting
security clearance would endanger the
national defense or security. If it j
determined that the common defenge
and national security will not be ¢
dangered, security clearance will p,
granted; otherwise, security clearance
will be denied.

Cases must be carefully weighed i
the light of all the information, and 4
determination must be reached whijch
gives due recognition to the favorahle
as well as unfavorable informatioy
concerning the individual and which
balances-the cost to the program of not
having his services against any possible
risks involved. In making such prae-
tical determination, the mature view-
point and responsible judgment of
Commission staff members, and of the
contractor concerned are available for
consideration by the manager of opera-
tions.

To assist in making these determina-
tions, on the basis of all the information
in a particular case, there are set forth
below a number of specific types of
derogatory information. The list is
not exhaustive, but it contains the
principal types of derogatory informa-
tion which indicate a security risk. It
will be observed that the criteria are
divided into two groups, category (A)
and category (B).

Category (A) includes those classes of
derogatory information which establish
a presumption of security risk. In
cases falling under this category, the

his Pasgt

i
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#EGORY (A) ,

i’A‘I‘ECOn_ (A) includes those cases in
@wghe}e are grounds sufficient to

ghiC ;} a reasonable belief that the in-

gg-bh; or his spouse has:

divid mmitted or attempted to com-

ided or abetted another who

"1, Co

. 1 .
it ﬁg tgd or attempted to commit any

Buitdl 1
:fxmof sabotage, espionage, treason, or

,di:i%';éablished an association with

2 e agents of a foreign nation;
individuals reliably reported as
ted of espionage; with representa-
%’”j}f foreign nations whose interests
pe inimical to the interests of the
od States. (Ordinarily this would
> ipclude chance or casual meetings;
¥ ‘contacts limited to normal busi-
. or official relations.) o

3. Held membership in or joined any
spanization which has been declared
gfﬁ" subversive by the Attorney Gen-
) _provided the individual did not
withdraw from such membership when
¢ organization was so identified, or
«herwise establish his rejection of its
shrersive aims; or, prior to the decla-
ation by the Attorney General, par-
sapated in the activities of such an
apnization in a capacity where he
sould reasonably have had knowledge

=\

rait

3 &0 the subversive aims or purposes of

e organization; i
4 Publicly or privately advoecated

=volution by foree or violence to alter

& constitutional form of government
€ the United States.

Category (A) also includes those
a=sinwhich there are groundssufficient
ablish a reasonable belief that the
dividual has:

i Deliberately omitted significant
=ormation from or falsified a Personnel

;. Yoty Questionnaire or Personal His-

“7 Ntatement. In many cases, it may

L % fair to conclude that such omission

falsification was deliberate if the in-
ton omitted or misrepresented is
“avorable to the individual;
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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 asvium, or
treated for serious mental or neurclogi-
cal disorder, without evidence of cure;

8. Been convicted of felonies indicat-
ing habitual criminal tendencies;

9. Been or who is addicted to the use
of alcohol or drugs habitually and to
excess, without adequate evidence of
rehabilitation.

CATEGORY (B)

Category (B) includes those cases in
which there are grounds sufficient to
establish a reasonable belief that with
respect to the individual or his spouse
there is:

1. Sympathetic interest

tarian, fascist, communist,
subversive political ideologies;
- 2. A sympathetic association estab-
lished with members of the Communist
Party; or with leading members of any
organization which has been declared to
be subversive by the Attorney General.
(Ordinarily this would not include
chance or casual meetings, nor contacts
limited to normal business or official
relations.)

3. Identifieation with an organization
established as a front for otherwise sub-
versive groups or interests when the
personal views of the individual are
sympathetic to or coincide with sub-
versive ‘lines”;

4. Identification with an organization
known to be infiltrated with members
of subversive groups when there is also
information as to other activities of the
individual which establishes the prob-
ability that he may be a part of or
sympathetic to the infiltrating element,
or when he has personal views which
are sympathetic to or coincide with
subversive ‘“‘lines’’;

5. Residence of the individual’s
spouse, parent(s), brother(s), sister(s),
or offspring in a nation whose interests
may be inimical to the interests of the
United States, or in satellites or occu-
pied areas thereof, when the personal
views or activities of the individual sub-
ject of investigation are sympathetic to
or ceincide with subversive “lines’” (to
be evaluated in the light of the risk that
pressure applied through such close
relatives could forece the individual to
reveal sensitive information or perform
an act of sabotage);

6. Close continuing association with
individuals (friends, relatives, or other

in totali-
or other
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associates) who have subversive inter-
ests and associations as defined in any
of the foregoing types of derogatory
information. A close continuing asso-
ciation mayv be deemed to exist if:

(1) Subject lives at the same
premises with such indi-
vidual;

(2) Subject visits such individual
frequently;

(8) Subject communicates fre-

quently with such individual
bv any means.

7. Association where the individuals
have enjoved 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 sufficient
to establish a reasonable belief that with
respect to 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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APPENDIX 9
CorrESPONDENCE CoNcERNING AEC Lasor Povricy

ITEM 1

Unitep StaTEs AtoMmic ENeErey CoMmMmission

Washington 25, D. C.
SEPTEMBER 27, 1948,

ERZOG,
P.Atbcl?gérgan, National Labor Relations Board,
Washingion, D. C.
g CEAIRMAN HERzOG: This letter is in connection with labor relations in
E:Omic energy program which have been discussed in earlier exchanges of
the S’S petween the National Labor Relations Board on one hand and the Secre-
;gt;erof War and the Atomic Energy Commission on the other. You will recall
“"{ originally Secretary of War Patterson requested that you withhold action
*any case involving the Manhattan Engineer District. Later you were informed
?ﬁﬂt the War Department believed it possible, consistent with the requirements
i'f m';,t.ional security, to work out procedures under which National Labor Relations
%oard cases involving the project at Oak Ridge might be handled. Secretary Pat’ger—
<on asked, 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
(('-Ommission. Later, a special exception to this request was made with respect
to certain employees of the Zia Company at Los Alamos. o )

From the experience with your representatives at the Corhmission’s Oak Ridge
project, it appears that safeguards for protecting the national security can be
devised in most cases involving National 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
installations where novel conditions and new unions may be involved.

Under the circumstances, the Commission has decided to withdraw the request
that 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 within the scope of
the Labor Management Relations Act, for the present the Commission requests
that National Labor Relations Board representatives clear each case as it arises
with 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 to process many, if not all, of the hearings and
elections which have been postponed at the request of the Manhattan Engineer
District and the Atomiec 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 United States, including those who, though not employees of contrac-
tors, exercise administrative, negotiating and disciplinary authority over such
employees 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
88 & 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.

Sincerely yours,

: Unitep_StaTes Atomic ENeErcy ComMission,
Davip E. LiuiextaAL, Chairman. 0
191
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ITEM 2

UntTep StaTes Aromic ENERGY COMMISSION
Washington 25, D. C.

SEPTEMBER
CuarLes E. WILSON, 27, 1943
President, General -Electric Company,
570 Lexington Avenwue at Fifty-first Street,
New York 22, N. Y.

Dear Mr. WiLsox: You have previously been advised of the policy
Manhattan Engineer District, as continued by the Atomic Energy Confmp.f the
to request the postponement of public hearings and elections under the N 18s10),
Labor Relations Act and the Labor Management Relations Act in TGSpe;ta“O“m
atomic energy facilities at Richland, Washington. 1o the

On the basis of a full examination of present conditions the Commisg;
concluded that proceedings under the Labor Management Relations Act N ‘h&‘
conducted at this facilitv, provided safeguards in respect to security of inf
which have been developed elsewhere are applied. A copy of & letter
the National Labor Relations Board to this effect is enclosed.

The Atomic Energy Commission will expect, of course, that any labor orggp:
tion which may be recognized will have met such Atomic Energy Comgff?f?‘"‘*
seeurity requirements as will assure the lovalty to the United States of l?ﬁmﬁ
persons who exercise administrative, negotiating or disciplinary authority 71088
bargaining units of atomic energy workers. The nature of these security re Over
ments is well established as a result of the experience at Oak Ridge durinqmre'
past two vears. The Commission’s Manager of Operations at Richland w%uthe
glad to discuss them with you in detail and assist in working out any gpee
problems that may arise. pecific

In this connection, attention is invited to the Commission’s January 16 194
labor report to the Joint Committee on Atomic Energy. This report d'eﬁneg
certain objectives in respect to management-labor relations within the atgy;
energy program which the Commission would like to see all participants strive ¢
attain. These objectives are— to

(a) Wholehearted acceptance by contractors and by labor and its repre.
sentatives of the moral responsibility inherent in participation in the ato?ni
energy program; ¢

(b) Development of procedures to assure (1) that all participants in the
program are loyal to the United States, including those whose participation
involves the exercise of administrative, negotiating and disciplinary 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 governmental interference with the efficient managemen’t ex-
pected from the AEC contractors;

() Minimum governmental interference with the traditional rights and
privileges of American labor.

Sincerely yours,

Qrmif:tion
a'd"lsing

UNITED STATES ATOoMICc ENERGY COMMISSION,
Davip E. Livientaan, Chairman.
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APPENDIX

ITEM 3

Unrrep StaTEs AtoMic EnErcy Commission

Washington 25, D. C.
SEPTEMBER 27, 1048,
' RRELL, . ) .
(1AM B~nganager, University of Chicago,
Busin€® Chicago, Iil.
ARRELL: You have previously been advised of the poliey of the
DEAR BgREngineer District as continued by the Atomic Energy Commission
1guhattd
mn uest tttilgﬂg Act and the Labor Management Relations Aet in respect to the
< shor Re,l\?dtional Laboratory at Chicago, Illinois.
; € N

Wi

Al
A e ?i‘:f ;roceedings under the Labor Management Relations Act may be
at this facility, provided safeguards in respect to security of mforma.tl.on
condtt® e beerl developed elsewhere are applied. A copy of a letter advising
ghich h'a‘ﬁ&l Labor Relations Board to this effect is enclosed.
e ;“ﬁomic Energy Commission will expect, of course, that any labor organi-
’ hich may be recognized will have met Atomic Energy Commission
ptiod ¥ airements calculated to assure the lovalty to the United States of
pearity ret%ough not employees of contractors exercise administrative, negotiating
;,r“.'h&]’ary authority over such emplovees of contfractors as are members of
Z QiDL ing units of atomic energy workers. The nature of these security
3ol ba;%ts is well established as a result of the experience at Oak Ridge during
:ﬂ“"emtwo years. The Commission’s Manager of Operations at Chicago will
she past o discuss them with you in detail and to assist in working out any specific

g§?dx,ts that may arise. ) L
¥l our representatives have advised that a number of labor organizations have
You organizational activities at Argonne. It is noted that the offices of
=~ of the organizations involved, the United Public Workers of America, CIO,
= ,{}aﬂed to comply with the section of the Labor Management Relations Act
g;i provides for filing of affidavits that they are not members of the Communist
§§;m’ affiliated with such party. In addition, information is available concern-
;;;eged communist affiliation or association of certain officers of this union.
B ears that some of these officers are in a position where they exercise adminis-
ggﬁg negotiating or disciplinary authority over the local of this union that has
seen active among employees at Argonne. The failure to file noncommunist
(&davits and the information concerning alleged communist affiliation of certain
o&rers of the United Public Workers when taken together present a very serious
gastion a¢ to whether representation of atomic energy workers at Argonne by a
ssion in which such officers occupy important positions would be consistent with
ast full and unqualified adherence and loyalty to the interests of the United
fegtes that the security of the Nation and the policy of the Atomic Energy Act of
ﬁg{éﬁommission’s policy, as you know, is that questions relating to & contrac-
#r's labor policy should be resolved and handled directly by the contractor.
However, in view of the above circumstances and of the obligation of the Commis-
== in matters pertaining to national security, the Atomic Energy Commission
= the University of Chicago to continue to refrain from recognition of the
ed Public Workers of America, CIO, at Argonne National Laboratory, Chicago,
_Attention is invited to the Commission’s January 16, 1948 labor report to the
izt Committee on Atomic Energy. This report defined certain objectives in
~i+tt 1o management-labor relations within the atomic energy program which
"+ Commission would like to see all participants strive to attain. These objec-

(a) Wholehearted acceptance by contractors and by labor and its repre-
®nlatlves of the moral responsibility inherent in participation in the
Siqrxglc energy program; :

) Development of procedures to assure (1) that all participants in the
program are loval to the United States, including those whose participation
mvolves the excercise of administrative, negotiating and disciplinary authority
over barg&lning units, and (2) that determination of unit, jurisdiction, and
fuilar questions will not breach security;

ostponement of public hearings and elections under the National -

‘ f s full examination of present conditions the Commission has’
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(¢) Continuity of production at vital AEC installations;
(d) Consistent with the Commission’s responsibility under thq
least possible governmental interference with the efficient Mang, ' the
expected from the AEC contractors: Nage:,,, :
(¢) Minimum governmental interference with the traditiong) i
privileges of American labor. 1&hts fuq
Sincerely yours,
UNITED STATES AToMIc EXERGY

CoMuyse
Davip E. LiuiextHAL, Chairman. Ussiay

ITEM 4

UNITED STaTES ATOoMIic ENERGY COMMISSION

Washington 25, D. C.
SEPTEI;L‘[BER e
Crarres E. WiLsoN, 27, 1ogg,
President, General Electric Company,
570 Lexington Avenue at Fifty-first Street,
Jew York 22, N. Y.

Dear Mr. WiLson: Consistent with the national policy as stated in the A
Energy Act of 1946 and the Labor Management Relations Act, 1947 it ;
settled policy of the Atomic Energy Commission that the atomic energ§ fac'-ji‘:’}e
be operated in a manner best calculated to assure that those who pa.rticipé,,;n:eai
the program are loyal to the United States. This includes those who thoe 1
themselves not employees of contractors, do exercise administrative, neg’otiz:;‘tsl
and disciplinary authority over such employees of contractors as are member]sng’
union bargaining units. General Electric employees working on atomic eper of
projects, with access to restricted data are, as you know, all fully investigated gv
the Federal Bureau of Investigation with respect to character, association an;
loyalty, and such individuals have been subject to the usual security clearance |,
Commission representatives. ¥

Over a period of time, consideration has been given by representatives of th
Commission and representatives of the General Electric Company as to whethei
there is such assurance of loyalty within that portion of the atomic energy Pro axh
at Schenectady for which General Electric is the operating contractor. Yoy
representatives have advised that some years ago the United Electrical, Radiq
and Machine Workers of America, C10 (UE), was designated through a Nationg]
Labor Relations Board proceeding as the bargaining agent for the production ang
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 Governmen‘vowned’
General Electric-operated atomic energy facilities in Schenectady.

It is noted that UE officers have failed to comply with the section of the Labor
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 it a matter of open public record, of
alleged Communist affiliation or association of various officers of UE. It appears
that some of these UE officers are in a position within this union whereby they
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 affiliation of these officers of UE, when taken together, present a very
serious question as to whether representation of atomic energy workers at Sche-
nectady by a union in which such officers occupy important positions is consistent
with that full and unqualified adherence and loyalty to the interests of the United
States that the security of the Nation and the policy of the Atomic Energy Act
of 1946 require. -

In the discussions with representatives of General Electric, the Commission bas
been advised that the Company views its over-all contract with UE, covering
plants all over the country and which continues until 1950, as precluding the
Company from refusing to recognize the UE as bargaining representative for a2y
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vered by such contract unless the Commission so directs pursuant
es Cf?tv under the Atomic Energy Act of 1946. This conclusion prevents
5 it authori® rom taking the necessary steps, on its own initiative, to improve
W Company While I am unable to follow the reasoning beh_md such a conclu-
by pelled to accept it as the Co_mpany’s final position. .
sons W mission’s policy, as you know, is that questions relating to a con-
T The ,C'O-I 111)01- poliey should be resolved and handled directly by the contractor.
qractor 8 a view of the Company’s position respecting UL, as stated above, and
Hﬂwevefsl. ation of the Commission in matters pertaining to national security,
the oblE Energy Commission as a first step toward improving the situation
he , f%]lows: The General Electric Company not recognize United Electrical,
directs & d Machine Workers of America, CIO, at the new Knolls II Atomic
Radio ”i? poratory, Schenectady, New York. The Commission will communi-
er havou with respect to other steps that may need to be taken. )
cal€ witl connection, the Commission wishes to reemphasize that this direction,
In this rticular set of facts, does not mean that there is Commission objection
on thiS paition by General Electric of any organization of employees which has
10 ”ecognﬁ meet AEC security requirements as to loyalty to the United States
met OF cionemployees who exercise administrative, negotiating and disciplinary
f 1hose over bargaining units of atomic energy workers. This is made clear
to you, of this date, concerning labor organization at the Hanford,

gton facilities of the Commission operated by you as the contractor.
Sincerely yours,

ug y
re com

Unitep StateEs AroMmic ENERGY COMMISSION,
Davip E. LiLientHAL, Chairman.

ITEM &

ConGRESS OF INDUSTRIAL ORGANIZATIONS
CIO
718 Jackson Place, NW., Washington 6, D. C.

OFFICE OF THE PrESIDENT,
October 1, 1948.
Mg Davip E. LILIENTHAL,

Chairman, United States Atomic Energy Commission,
Washington 25, D. C,

Dear Mg. LiLienTHAL: I have just received this morning, through the kindness
of Mr. Oscar S. Smith, Director of Labor Relations of the Commission, copies of
1he recent letters that went forward from the Commission under date of September
o7 to the National Labor Relations Board, the General Electric Company, and
the University of Chicago.

I regret very much that the Atomic Energy Comumission saw fit to send these
letters blacklisting two international unions affiliated with the CIO without prior
consultation either with the interested parties or with responsible officials of the

CI0. -

The CIO cannot accept the principle that it is either within the power of the
Commission or the public interest for the Commission to deny unions bargaining
rights on the basis of a unilateral determination by the Commission of the loyalty

of union officers. This unprecedented action on the part of the Commission is -

particularly objectionable in view of the fact that the Commission’s decision is
apparently made without according to the interested parties an opportunity to be
eard and without any of the procedural safeguards which are guaranteed by the
Constitution. _

I am certainly not unmindful of the security considerations which must of
recessity be ever present in the activities of the Commission. The letters released
by 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 comply with the section of the Labor Management
R?latgons. Act which provides for filing of non-communist affidavits. The con-
ftutionality of this section of the Taft-Hartley Law is now being litigated and
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will probably be passed on by the Supreme Court of the United States g4 |
October Term. It would seem to me that the Commission is usurping its func‘cigltf(
in pre-judging the merits of this case p_artlcularly since one of the Justiceg of g
Supreme Court, in passing on a preliminary aspect of this problem stated. g ¢
case raises a serious question and one which probably will require a decisigy, blf-:

this Court.”

st A,

In yiew of these circumstances, I wish to record my strong objection { t ﬁ

action taken by the Commission and urge that the Commission reconsidey tﬁe
determination which it has made in connection with this matter. €

Yours very truly,
Puivir MURRay,

P Tesidem_

ITEM 6
UNITED StaTES ATOoMIc ENERGY COMMISSION

Washington 25, D. C.
OcCTOBER 6, 1943
Mr. Painir MURRAY, '
President, Congress of Industrial Organizations,
718 Jackson Place NW., Washington 6, D. C.

Drear Mr. MurraY: Acknowledgment is made of your letter of October 1 1948
concerning recent letters that have been forwarded from the Commission ’to the
National Labor Relations Board, the General Electric Company, and the Uni?
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 National Labor Relations Board and has now expressed its agreement t,
the Board’s processing union recognition and other cases at atomic energy facij.
ties, subject to the security requirements of the Atomic Energy Act of 1046,

I would like to emphasize that the Commission’s action with respect to Uniteq
Electrical, Radio and Machine Workers of America and United Public Workers
was not based solely on the failure of UE and UPW officers to comply with the
non-Communist affidavit filing provisions of the Labor Management Relations
Act. The action was based upon the information available—much of it of open
public record—of alleged Communist affiliation or association of various officers
of UE and UPW taken together with the failure of the officers of those unions to
file non-Communist affidavits. The serious question concérning the adherence
and loyalty of various officers of UE and UPW to the interests of the United States
would remain whatever the outcome of litigation contesting the constitutionality
of this provision of the Labor Management Relations Act. ’

An exchange of correspondence between the Commission and Mr. Fitzgerald
of United Electriecal, Radio and Machine Workers of America, is enclosed for vour
information. You will note that in this correspondence the Commission has
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 America officers of the requisite adherence and
loyalty to the interests of the United States.

The Commission appreciates your renewed expression of the paramount im-
portance of security to operations in the atomic energy program.

Sincerely yours,
Unitep STaTEs Atomic ENErRGY COMMISSION,
Davip E. LivientHAL, Chairman.
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ITEM 7

ynirED ELECTRICAL, Rapio & MacHINE WORKERS OF AMERICA
AFFILIATED WITH THE CONGRESS OF INDUSTRIAL ORGANIZATIONS
11 East Fifty-first Street, New York 22, N. Y,

SeEPTEMBER 30, 1948.

E. LILIENTHAL,
ME- Daviy tes Atomic Energy Commission,
United Sta % Washington, D. C.
J 1ILIENTHAL: The newspapers of vesterday, September 29th, carried
DE{RO%I:.lgtter from you to Chzfrlgs E. Wilson, President, General Electric
a cop? ny, dated September 27th, and a copy of a letter from Mr. Boulware,
Com%re'si’dent of the General Electric Company; dated September 28th in reply
urs. In your letter you direct the General Electric Company not to recog-
to ¥0 e United Electrical, Radio and Machine Workers of America, CIO, at
nize w Knolls IT Atomic Power Laboratory, Schenectady, N. Y.
the 0¢ bsolutely no justifiable purpose in this flare of publicity on your part

is & D DOSE : . :
Thfr;% was to assist the Administration in the current presidential eampaign.

, nnl'f‘i; Union denounces the utterly false and groundless insinuations concerning

Joyalty of this union and its members in connection with atomic energy
the ts. The twelve-year record of the UE officers and members in service to the
p.]a]rflgré of our country and its working people repudiates these smears. Only a
“embination of cheap political maneuvering and outright government-company
wgiunion collaboration could produce such unjustified action as you have taken.
mSigniﬁcantly, the Commission’s action was taken without any prior notice to
the Union. Even the elementary right to defend our Union and its 600,000
american workers from your slanderous imputations of disloyalty was denied.
i”our Commission in its unwarranted and biased procedure conferred_ at length
with the General Electric Company without a word to the representatives of the

rers.
wo’ﬁg Federal Constitution protects the American people from such arbitrary
getions by Government officials. Even the Atomic Energy Commission is not
gbove the law of the land. This Union will take every available step to protect
the constitutional and contractual rights of the members of the Union from the
unwarranted and illegal action of the Commission. ,

Yours truly,
ALBERT J. FITZGERALD,
General President.

ITEM §

UNITED STATES ATtoMmic ENEray CoMMissioN
Washington 25, D. C.
‘ OcToBER 6, 1948,
Mr. AuBerT J. FIT26ERALD,
General President, United Electrical, Radio & Machine Workers of America,
11 East Fifty-first Street, New York 22, N. Y.

Desar MR. Frrzeerarp: 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-
mation including information concerning their affiliations. They are subject to
mvestigation 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 exercising administrgg;,
negotiating, and disciplinary authority over workers employed on atomic ey,
projects are themselves participants in the atomic energy program and sho
be subject to a comparable scrutiny from the security standpoint.

As was stated in the instructions for General Electric, the Commission’s act;
was based upon the information a\'ailablg—jmuch of 1t'of open public reeord\o“
alleged Communist affiliation or association of various officers of UE takeof
together with the failure of UK officers to file non-Communist affidavits under t}“
Labor Management Relations Act, 1947. As was further stated these cirem:e
stances present a very serious question as to th_ether representation of the atom;\
energy workers at Schenectady by a union in which such officers occupy imDOrta“C
positions is consistent with that full and unqualified adhe.rence and loyalty t, tht
interests of the United States that the security of the nation and the policy ¢f the
Atomic Energy Act of 1946 require. . e

Because of this very serious question, and because of the fact that mey Wer
soon to begin work at the newly constructed Knolls Atomic Power Laboratorve
the Commission concluded that a proper discharge of its grave responsibilitj
the nation required it to instruct the General Electric Company not to reeq
TE as the bargaining representative of employees at this new atomic ¢
installation.

As was stated to the General Electric Company, the instructions already
issued by the Commission are a first step in improving the situation at Scheneg
tady. Unless the serious question concerning various of the officers of UE shoulé
be cleared up satisfactorily, the Commission intends to take such further stepg g,
may be necessary to assure that those officers of UE shall not exercise administyg.
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 to answer the serious questjqy
that has been raised concerning the absence in various of the UE officers of tpe
requisite adherence and loyalty to the interests of the United States. If
officers of UE desire, the Commission will afford them every opportunity t,
participate in a fuller exploration of this issue. It should be understood, hoy.
ever, that the AEC would expect the UE officers to be prepared to give full apg
candid statements concerning present or past afliliations of any kind with the
Communist Party or Communist-dominated organizations. In addition, the
same personnel data will be requested of the UE officers as has been furnished 1y
employees and by various officers of other unions who represent employees in the
atomic energy prograim.

Sincerely yours,

uid

es 1o
gnize
lel‘gy

Unitep StaTeEs AToMIc ENERGY COMMISSION,
Davip E. LivientrAL, Chairman. '

ITEM 9

UN1TeED STATES ATOMIC ENERGY COMMISSION

Washington 25, D. C.
OcCTORER 22, 1948
ALBERT J. FITZGERALD,
General President, United Electrical, Radio & Machine Workers of America,
11 East Fifty-first Street, New York 22, N. Y. '

Dear MR. FirzceEraLp: This is in further reference to the Commission’s letter to
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 contractors.
In March 1946, the War Department relaxed the ban on union organization at
Oak Ridge, Tennessee, but not at the other atomic energy installations. The
organization of unions in Qak Ridge was in the nature of an experiment which
would later be extended to other areas if it was decided that the activities of unions

2]
[
L)
C ;]

f
wf

i ‘HHMWIMWHWWHWWMM e




f UE shoy)q
sher StEDS as
administrg.

2Us questiop

Cers of the
ites.  If the
ortunity tq,
'Stood, how-
2ive full ang
nd with the
ddition, the
furnished by
loyees in the

MMISSION,

R 22, 1948

f America,

on’s letter ta
To insure
;, wWe are re-

n agreement
beyance the
contractors.
anization at
itions. The
‘ment which
ies of unions

B e omammicc i A ol ‘

=
3
E 3
L}

:

;

|

APPENDIX 199

ot inconsistent with the needs of security and uninterrupted production
ere IV s.
N | these Ig:;;&iarv action on the part of various unions who agreed with and
Thfip‘;ted in this policy was a most significant factor in protecting security at
articipes”
r;”jg;i ago the Commission, in letters to the Congress of Industrial Organi-

Q"er the American Federation of Labor and atomic energy contractors, ex-
zsfloncsl’ itvs own conviction that there is ‘“‘a need for organized labor in the atomic

58€C rogram.”  We invited these organizations to join with us in appraising
cner&y 1 Ridge experience and in considering any problems relating to the exten-
the (f} Natibnal Labor Relations Board proceedings to installations other than
* k Rldge- . . . .

e expected, the Oak Ridge experience included difficult problems, at
W _hllgy“{fs th%ere any lack of recognition and agreement in respect to security

t‘,rréments and procedures. Out of this experience and out of discussions with
“‘qmtr,ove organizations the Commission concluded on September 27 that the time

th(’“f‘n ow appropriate to withdraw the former request for postponement of NLRB
‘ \ceedings and to release from their pledges these unions who had agreed to such
PP ponement and who had voluntarily withheld any demands for recognition.
Painpmaking this decision the Comm1s'sion decided it should no longer withhold
e fullest application of the labor policy of the Nation from the major portion
éf the 60,000 C\{yorlliers employed in the atomic energy program. The NLRB was
sed accordingly. :

Eﬁf&in procedures developed at Oak Ridge are premised on the Commission’s
pelief that union officials exercising administrative, negotiating and disciplinary
uthority over workers employed on atomic energy projects, are themselves
;micipants in the atomic energy program. These procedures therefore contem-
late thaglsufh Eﬁll(;n qfﬁcxa.tls l%(fl sqb]gpt%i t(l) a scrutiny fﬁc?m a seguﬁfy stanldpoint

arable to that given to the individual union members an e employees.
:.ur:.l}? procedures were accepted by both the Atomic Trades and Labor Iz)oz}’mcil
:AFL) and the United Gas, Coke and Chemical Workers (CIO), the recognized
umions at Oak Ridge, and participating officers complied with the same require-
ments applied to their members. :

In the review of the situation at AEC installations other than Oak Ridge
however, & serious c%gestiofn was founf(iii to exifst gn Ii?spe%t %0 alleged communist
filiation or association of various officers of the Unite lectrical, Radio and
;iachine Workers of America. This union, under its overall contract with General
Flectrie, has acted as representative of certain atomic energy workers in Schenec-
tady and its officers, therefore, have been in a position to exercise administrative,
pegotiating and disciplinary authority over such workers.

Because of the existence of this serious question, we directed the General
Flectric Company not to extend recognition to UE for any employees at the new
Knolls Atomic Power Laboratory which is about to be put into operation.

The Commission took the position that if the officers of UE are to exercise
sdministrative, negotiating and disciplinary authority over workers employed on
the atomic energy work at Schenectady, these officers should be subject to the
ssme scrutiny as other union officers who are participating in the program.

In my letter of October 6, the Commission proffered to 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 atomie
energy work and by various officers of other union, including full and complete
siatements as to their associations and affiliations.

The Co'mrmssion requests that it be informed by you whether in view of the
lapse of time (about two weeks) since the Commission’s letter of October 6, it
seould be assumed that the officers of UE do not desire to avail themselves of
the offer proffered to them in that letter. *

The Commission wishes to emphasize that it intends to move promptly on this
matter. In the event that the serious question that exists is not satisfactorily
answered in the manner indicated above, the Atomic Energy Commission intends
Wdirect the General Electric Company to withdraw and withhold recognition from
i}e United Electrical, Radio and Machine Workers of America as the bargaining
;éag;:ﬁgg'tam{e of any employees engaged on work at AEC-owned or AEC-leased
% olae _Eons in the Schenectady area or engaged on atomic .work which is defined

sified by the AEC and being performed by the General Electric Company.
819392°—49— 14
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This action would be in effect unless and until the union’s officery did
personal data, as has been done by other union officers at other esnablishsubmit
and the questions concerning such officers had been resolved. ey,

The Commission’s action is in furtherance of its clear duty to the
imposed by law, to safeguard the Nation’s atomic energy undertakin 1 ,
we have heretofore received the full ecooperation of the officers of othe, D th,
under similar circumstances. We shall either receive cooperation from the Uiy,
officers of UFE, in the manner indicated in this letter and our previous letter Tesery i
tober 6, or we shall very promptly take action in the absence of that coope ?f !

In order that the employees who will be affected by this action mgy br)dtmn_
advised of the facts and of the consideration given to this matter by the €

sion, we are directing the General Electric Company to place a copy of thi(; 115;“;'

E
£

——

in the hands of every employee engaged in classified atomic energy wopp.
Schenectady. Y WOrk g J
Sincerely yours, '
UnrTeEp STATES AToMIC ENERGY Commrggygy

Davip E. LiLiextHaL, Chatrman.

ITEM 10

Unitep ELEcTRICAL, RADIO & MACHINE WORKERS OF AMERIC)
11 East Fifty-first Street, New York 22, N. Y,
OcToBER 26, 1945

Mr. Davip E. LILIENTHAL, )
Chairman, United States Atomic Energy Commission,
Washington 25, D. C.

DEAR Sir: This is in reply to your communication of October 22.

We wish to point out with respect to vour complaint that approximately tw
weeks have passed since your first letter to this Union, that the questiop ‘.OD
have raised is of such consequence that we have felt it proper to give the ,f,oﬁ
careful consideration to our reply. You must recall that while you and the of.
cials of the General Electric Company bave been in consultation for months oy,
how to use the Atomic Energy Commission to 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 hag
challenged the basis of the publicity attack upon the UE made jointly by voy
and the General Electric Company under date of September 27 and releaseq
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 raised
no question—to the right to exercise political control over the Union of whick
such employees may be members.

2. That as a means of establishing such political control, the Atomic Energy
Commission may arbitrarily and unlawfully set aside established -collective
bargaining contracts, without regard for the actual record of operation of such union
and such contract on atomic energy and other classified work over a period of several
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 exercie
political control can be stated briefly as follows:

1. Our membership has built our Union since its beginning upon democratic,
rank and file principles which are embodied in our Constitution and which guar-
antee to all of our members without exception equal rights and privileges of mem-
bership. By barring discrimination against any UE member regardless of skill,
age, sex, nationality, color, religious or political belief or affiliation, we have b\}ﬂ:
a Union which cannot be taken out of the hands of the membership and which
has achieved an outstanding record of service to its members and to its countl‘.‘;
We do not intend to alter our principles upon your demand or the demand of
the General Electric Company.
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1. pespect to vour threat to our contract we say: i
with 7 I'nion has always abided by its contractual obligations, and has al-
2. }'bqted upon maintaining the contract rights that our members have won.
s .’m]g;ke all steps that appear necessary and advisable to protect our members’
we will gder the national contract with the General Electric Company.
rights mking to justify vour claim to exercise political control over the UE and
In Se"arhe Genera) Electric Company escape its contract obligations vou offer
10 pelp jetter dated October 22 what purports to be a review of thefacts in the
in }‘Onr'ybur review evades most of the facts pertinent to the issues between us
ca-"f'to the gituation as it exists. Permit us to recall some of these facts to vour
and

wif®  stomic Energy Commission and the War Department before it, have

The red bona fide collective bargaining in new atomic plants, with the
alwi. ] exception which you have noted at Oak Ridge and with the new, partial,
pa alli?i"d’ exception that vou announced for the first time in your letter of Oc-
qu g

mberthé summer of 1946, when the Hanford, Washington, atomic plant was

d over t0 GE from du Pont, this Union upon its own initiative consulted
Py rnet]v with Secretary of War Patterson to determine whether or not any union
dn‘(’ﬁ(‘i ‘be permitted to give real grievance service and collective bargaining pro-
wol™ = workers in Hanford. We learned directly from Secretary Patterson
tection 1 union service to membership would not be permitted and we therefore

g;azjaagainst attempting any organization of the Hanford plant, and so advised
War Department. .
ﬁﬁfﬁ atoglic work was introduced in the General Electric plant at Schenectady,

loyees have been under the protection of a UE contract for more than

se e
fhg:eifs Ir)nembers of this Union were employed on atomic work. As you know,
1050 has been carried on at GE for a period of years under the terms of the

1 cork h
this “r?;l UE-GE contract, both at the Schenectady GE laboratory and in the

Peek Street plant. i . . . .

You have now raised with us the question of the “administrative, negotiating
gnd disciplinary authority” which you conceive that the officers of this Union
crcise over its membership, and pretend to see some vague menace to the
s{ational security in that pretended relationship. Leaving aside the fact that in
the UE authority lies in the hands of the membership and not in the hands of the
officers, what is there in the record of this Union, in its actual relationship to
stomic work, a record now covering a number of years, which could give the
slightest shadow of justification for your pretended fears. You know that there is
nothing. You know that the actual record of this Union on atomic work gives
the lie to your insinuations. ] )

More than that, you know, or should know, that for the major period of its
existence this Union’s membership has been engaged in classified armaments work,
including the most secret, before the war, during the war and since the war,
continuously, over & period of some 10 years. You know that in contrast to the
two 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 slightest 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-vear period.

You know that, far from being a menace to the security of this country, our
Union 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
associates within the Atomie Energy Commission,

It is because you know this that you seek to obscure the actual record, and seek
to excuse the program you have evolved, in collaboration with GE upon the basis
of newspaper 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 to your present position. You should have no hope
that you will be able to appease the ill will of your political enemies by demonstrat-
g your ability to use against others the same smear technique that they have
used against you,

Natio

)

i A o s e

T R



£ o U T

A W +.

it

i

202 FIFTH SEMIANNUAL REPORT

These are the facts you would like to hide, but which we shall not allgy,
hidden. to iy,
You are also fully aware of the fact, which we quote from your lett
September 27, to C. E. Wilson, president of the General Electric Compan‘L'er ;
“General Electric employees working on atomic energy projects, with g, .‘.th;n
restricted data are, as you know, all fully investigated by the Federal BurLbs
Investigation with respect to character, association and loyalty, and sycp 8u o
viduals have been subject to the usual security clearances by Commi‘_'_{di.
representatives.” ) SSloy

“Yet you are now parrotting to us the ‘‘security’’ arguments of the G,
Electric Company as an excuse for your obvious desire to help the COmDerai
break its union contract. Pany

If security were your concern, you come to us under strange auspices and ;
strange company. You have turned over the secrets of the atom developeq 0
cost of billions of the people’s money to a corporation whose record of conviCt.at a
civil and criminal, under the anti-trust laws of the U. S. can hardly be matgﬁls'
in our country—a corporation which has no lovalty save to its own private Prof ¢
a corporation whose latest criminal conviction under federal law has beey t{"
conspiracy with Krupp, the Nazi armaments firm, to the detriment of the defe or
and security of the United States. : Dige

This corporation, the General Electric Company which is now engageq i
merciless, company-wide speedup campaign against its employees, which ig see}:i1
on every hand to violate contract seniority provisions, which discriminateg Wit
respect to pay and jobs against women and Negroes, which systematically geekh
to evade its contract responsibility to settle grievances—this company hag 0 8
one purpose in using you to help it violate its contract with this Union, Th:t
purpose is to squeeze more profit out of the work of its employees, wherever thet
are employed. y

You are now presenting as your own the demand of this corporation to
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 preteg
that the employment of a few hundred union members on atomic work ¢op.
stitutes “‘participation’ in the atomic energy program by national union leader.
ship. You are well aware that no such participation exists or would be permitteq
However, to bolster a specious argument, you have seen fit to cite to us the ey.
ample of a few union leaders who bave consented to place themselves under yoyr
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 energy
program, they and their members will soon learn that they will be permitted
participation only in the role of policemen to 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 leadership
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 prineiple of judging each other
upon our work, our deeds, and our records and upon no other basis. We 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. We deny to you and to the General Electric Company any right to meddie
in this or in any other aspect of the Union’s work. :

You come to us in strange company to raise with us a question of politics or
association. Your chief associate in this attempt to violate a union contract is
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 you
desire to establish as supreme judge over the qualifications of UE members for
leadership, contains among its five members the former president of the National
Association of Manufacturers, H. W. Prentiss, notorious for his connections with
the fascist Franco dictatorship in Spain and noted for his hatred of the Americat
labor movement. ,
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. the last war your assoeciate Prentiss told the National Industrial Con-
puring ard that employers should work for “legislation to remove the wage-
rerenC® ihe Waguer Act, the Norris-LaGuardia Act, the Sherman Antitrust
wll w‘“'other laws affecting labor-management relations.”
\et- B2 this same member of your Personnel Security Review Board expressed
jn 19 e motives in political terms, declaring. ‘““‘American business might be
\1ese samﬁ]rn to some form of disguised fascistic dictatorship.”
capeed 1O n the basis of this record that Supreme Court Justice Robert L. Jackson,
Rl \"ﬂsomev General, listed your associate Prentiss in an address before the
Jhep A setts Law Society as one of the “leading enemies of democracy,” ‘“‘under-
1145580 }morale,” and ‘“‘economic exploiters.” classing him with such individuals
pine 0 as General Van Horne Moseley, Merwin K. Hart, and Frank Gan-
and ,ffriea;ue for Constitutional Government. )
nefl 2 orfectly clear to us, and should be to you, why the General Electric Com-
1tisb es to force this Union to submit to the dictates of such men. If we were
panl¥ h_‘?{e the approval of such men as proper leaders of the UE we should rightly
80 fecgé trust of our membership. o
jose t UE has been built, and its rank and file control maintained, upon the
;Th.e le that no one but the membership has any right to determine what the
Pnncﬁ,’hip of the Union shall be. Your demand, on behalf of GE, that the leaders
%f"ﬁde.? Union submit themselves to the approval of corporation officials disguised
of thlb-ants of Government is subversive of the American principle of free and
s Ser‘ndent trade unionism. To agree to such a course would mean that Amer-
:’ndﬁ‘Penl-ons must submit to the censorship and regulation of officials acting on
ican ;fl of the corporations. It would take from the hands of the membership
beh8l ht to choose their own leadership, to adopt their own Constitution, to decide
the Tig t Constitution should be applied and interpreted, and as a final conse-

’ﬁj};‘;,,f?imum take away from them the right to decide what activity their own
gt ’ : -

£nion should undertake. . i
¢ ill fight this attempt to establish in the United States government-

Wi
d@,‘;fbazed company unionism modeled after the Nazi labor front.

While it is obvious that vou and your associates have already formed a pre-
dgment of our case, and are proceeding according to a plan you have worked
aut in collaboration with the General Electric Company, we nevertheless call
spon you to rescind your previous order to the General Electric Company and
rstrain yourself from further unwarranted interference in our affairs at the
company's behest. .

We 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 to
destroy_the independence of our Union that we are taking the case to the courts
of the United States. There we shall attempt to apply the standards of justice
and rules of evidence which you profess to admire, but fail to practice, in an effort
w substitute consideration of the actual and incontrovertible record of this
Union for the hearsay trash upon which you have based your present course of
sction. We shall also attempt under the same rules and procedures to expose
vour conspiracy with the General Electric Company against this Union. We
hope also that out of this action the people of the United States may come to
learn how it has happened that the secrets of atomic power have been turned over
1w a corporation with the record of the General Electric Company,

Very truly yours,

ALBERT J. FITZGERALD,
General President.

ITEM 11

UniTep STATES AToMic ENERGY CoMMISSION
Washington 25, D. C.
NoveMBER 1, 1948.
Mr. ALRERT J. FITZGERALD,
General President,
United Electrical, Radio & Machine Workers of America,
11 East Fifty-first Street, New York 22, N. Y.
 DEar MR. FrrzcERALD: This is in further reference to the Commission’s letters
i% 43'80u dated October 6 and October 22, 1948 and your reply dated October 26,

o N
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Attached is a copy of a letter which the Commission is today send
Charles E. Wilson, President of the General Electric Company.
Sincerely yours,

N8 to y,

Ux~itep StateEs Atomic EXERGY Coy

. MIkg
Davip E. LiLiExTHAL, Chatrman, Stox,

ITEM 12
UnrteDp StaTes AtoMmic ENeErcY CoMMISSION

Washington 23, D. C.

NOVEMBER | 1945
Mr. CaarrLEs E. WILSON, r T8
President, General Electric Company,

570 Lexington Avenue at Fifty-first Street, New York 22, N. Y,

Dear M. Wirson: Under date of September 27, 1948, the Atomic
Commission directed that the General Electric Company not recognize o
United Electrical, Radio and Machine Workers of America, CIO (UE) g the
bargaining representative of any persons to be employed by it at the new Kyt
Atomic Power Laboratory, Schenectady, New York. This direction was bn
upon information concerning alleged Copumunist affiliation or associat
various officers of UE. The positions occupied within UE by these officers 4.
such that they exercise administrative, negotiating, or disciplinary aythy Bre
within the Union over General Electric Company employees engaged at m?f-v
atomic energy facilities at Schenectady where UE is the recognized bargainig‘;
agent. .
'gThis information when taken together with the failure of these officers tq fil
non-Communist afidavits under the Labor Management Relations Act, leq the
Commission to conclude that there is a very serious question as to ,wheth;
representation of atomic energy workers at Schenectady by a union in which sy},
officers occupied important positions is consistent with that full and unqualifieq
adherence and lovalty to the interests of the United States that the security of
the nation and the policy of the Atomic Energy Act of 1946 require. o

Under dates of October 6 and October 22, 1948, the Atomie Energy Commissioy
wrote Mr. Albert J. Fitzgerald, General President of the UE, in connection with
the Commission’s direction to 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 to 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 to 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 it appears that the officers of
TE do not intend to avail themselves of this proffered opportunity to participate
in a fuller exploration 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 must
do, in their capacity of officers of unions who have wide authority over atomic
energy activity personnel.

Accordingly the Atomic Energy Commission now directs that General Electrie
Company withdraw and withhold recognition from the United Electrical, Radio
and Machine Workers of America, CIO, in respect to any employees of General
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 classified
by the Atomic Energy Commission and being performed by the General Electric
Company.

A reappraisal of the situation will be made within a reasonable period of time
after you have taken the necessary action to comply with this directive. You
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 refusal of
these particular union officers to accept obligations as to loyalty investigations
(which their own members engaged in classified atomic energy work have !
accepted), is in no wise a reflection on the membership of this union, employee
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nv, who have been investigated and cleared. Further, we take
f mp}zv. égain to make it clear that the Commission does not object to
opP Ig.w Company extending recognition as bargaining agent for atomic

iE}e'C‘ to any labor organization whose officers have met the requisite
ey “'Oyl’izsspect to full and unqualified adherence and loyalty to the interests
st iﬂr'x‘;i;reld States.

ey
o he v vours . 3
ot erely ’ UniTep StaTEs AtoMic Exerey CoMMISSION,

sine
Davip E. Litiextaay, Chairman. |

ITEM 13

GeNERAL ErEcTRICc COMPANY

Flectric Building, 570 Lexington Avenue at Fifty-first Street,
General Lle New York 22, N. Y.
NoveEMBER 3, 1948.

DAVID E. LILIENTHAL, o

\! Chairman, Atomic Energy Commission,
1901 Constitution Avenue, Washington 25, D. C.
Mg. LitiEntHAL: This will acknowledge receipt of your letter dated
DEM;,er 1, 1948, directing the General Electric Company to withdraw and
§?vemld recognition from the UER & MWA as the bargaining representative of
ithho lovees engaged on work at AEC-owned or AEC-leased installations in
a1y g‘?lgnécmdy area or engaged on atomic energy work which is defined as
the ‘-’&d by the AEC and being performed by the General Electric Company.
dss cordingly, we are today issuing the following notice to all our employees
:;fted by your directive, and we will immediately take the action indicated
affect® v
hereilt: :
-To All Employees Engaged on Work at AEC-Owned or AEC-Leased Installations
in the Schenectady Area, or Engaged on Classified Atomic Energy Work:

«The General Electric Company has received the following directive from the
tomic Energy Commission:
[Test of letter dated November 1, 1948, from AEC to General Electric]

“pursuant to this directive from the Atomic Energy Commission, you are hereby
sotified that effective immediately the General Electric Company will withdraw .
snd withhold recognition from the UER & MW A-as the bargaining representative
of sny 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
cassified by the Atomic Energy Commission and being performed by the Genersal
Eiectric Company. Accordingly, the Company will discontinue check-off arrange-
ments with respect to, and will refuse to meet with or otherwise recognize repre-
enatives of the UER & MWA as representing, employees affected by this
direetive of the Commission.

“Any employee affected by this directive will, of course, continue to have the
right individually to present grievances to the Company, and further, the Com-
pany stands ready and willing (subject to such further directives as may be given
os the Atomic Energy Commission), in accordance with the Atomic Energy Com-
mission’s letter of November 1, 1948, to extend recognition as bargaining agent
for atomic energy workers in our employ to any duly certified labor organization
‘including the UE) whose officers shall meet the Atomic Energy Commission’s
sandards ‘in respect to full and unqualified adherence and loyalty to the interests
of the United States.’

“There will be no changes in wages or working conditions with respect to employees
because of this action.”’

Very truly vours,
C. E. WiLson.




APPENDIX 10

AEC FeperaL EMpLOYEE PERSONNEL PoLicy

FOREWORD

The people of the United States,
through Congress, have entrusted to
the Atomic Energy Commission the
vital and urgent task of developing and
utilizing atomic energy for the purpose
of “improving the public welfare, in-
creasing the standard of living, strength-
ening free competition in private enter-

rise, and promoting world peace.”

he achievement of these objectives re-
quires a high order of skill, ingenuity,
patience, loyalty, and perseverance in
meeting and resolving many new and
complex problems. '

All of us selected to serve in this task
should be proud to be able to contribute
so directly to the welfare of the Nation.
Every job is a vital part of our over-all
program. Qur objectives cannot be met
unless each individual employee, what-
ever his duties or responsibilities, is
pulling his full weight. Every employee
of the Atomic Energy Commission can
derive special satisfaction and inspira-
tion from the knowledge that whatever
his particular assignment, he is a mem-
ber of a unique enterprise of the greatest
importance to the national welfare.

he carrying forward of this mission
is “‘subject at all times to the paramount
objective of assuring the common de-
fense and security.” The necessary
secrecy stemming from the direction of
the Congress means that there must be
assurance that the character, associa-
tions, and loyalty of employees and
workers in atomic energy shall be of the
highest order. It means that unusual
standards of conduct and self-discipline,
both on and off the job, must be applied.
It means that the exchange of informa-
tion and the handling of equipment,
materials, and documents must be pre-
cise and within established procedures.
In short, it means that many phases of
the manager’s job that are ‘‘ordinary”
in most organizations become ‘‘ex-
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traordinary’” in the Atomie
Commission. Energy

Rapid progress in scientific achje,
ment is the most vital factor in “agg &
ing the common defense and secuﬁtur,:

Such progress and the forward gy,
ment of our own responsibility negpge.
tates a work environment in which egg),
of us has an opportunity to put forth
his best effort at the work for whicl,
is best fitted. An essential factop 3.
maintaining an environment that elﬁn
courages each employee to work enthu‘
siastically and willingly to the best o
his ability is an organization responsiye
to suggestions for improving the way i,
which things are done.

In developing such an environment j;
is essential that selection of employeeg
work assignments, and promotions gy
on the basis of merit and produetivity
Political tests or qualifications, famijly
relationships, or other extraneous criteria
cannot be given consideration,

After a careful study of our needs and
of our experience thus far, we have
adopted a set of basic personnel policies
which is set forth below.

These policies will constitute the
broad framework within which our
management job will be performed. In
their application due consideration will
be given to the requirements of national
security, but ‘‘secrecy’”’ must not be
allowed to become a cover for bad
management practice.

Many members of the Washington
and field staffs have participated in for-
mulating the policies and have shared
their experiences. An even broader
participation is essential in the future.

A sound personnel job is essential to
the effective and economical accomplish-
ment of the work goals of the agency.
We believe that these policies Erovide
the basis for such a personnel job.
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nager and all other
The Qe}]efé (i:}':(:ct g‘2118 work Qf others
ec” that those under their super-
sSUTC 5 oir jobs, to whom each is
. authority that goes
~aponsie bé the relationships of their
. heir JOU= ps in the organization,
els of communication.
1 a.g?an:ographical area will so
Fach m i]t< activities as to provide con-
ot .mzelea}iership, guidance and assist-
yinuiBE T arvisors and employees in
snce 10 g proper application of the
achiey ‘i _ set forth in this policy. _
prind! <cructure of the organization will
heL result of careful planning de-
pe d to meet specific program needs.
SNt in sound organization practices
! ert obvious to all good supervisors.
will be r. the Commission feels strongly
gﬁﬁve‘reaétices such as the following are

st B forgotten and therefore they
§ gefezelflorthg below as a part of this

?ﬂllws;issignment of responsibility will
" rrv with it commensurate delegation
et itv.

of uti]r?\? change in the responsibilities
of 8 position or & group of positions will
pe preceded by a definite understanding
ou the part of all concerned. i

3 An employee will not be required
1o report directly to more than one
supervisor. . . .

4 Instructions and directions will be
given to employees only through, or
with the agreement of, the immediate
<upervisor. i

5. Changes in an employee’s work
assignment or employment status will
be communicated to him, after proper
approvals, only by his immediate
supervisor.

EMPLOYEE PARTICIPATION

The widest practicable opportunity
will be afforded to emplovees for consul-
tation and explanation in the formula~
tion and development of policies affect~
ing their employment status, working
conditions and produetivity.  This
opportunity will be effected through
positive encouragement of a free ex-
change between supervisory and super-
vised employees of points of view and
ideas in their daily work together and
v regular departmental staffl meetings,
supervisory conferences, conferences of
management of employee representa-
tives and other effective means.
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Employees are urged to avail them-
selves of these opportunities for partici-
pation.

The rights of employvees to join or
refrain from joining employees’ organiza-~
tions of their own choosing without co-
ercion or fear of discrimination is recog-~
nized. -

It is also recognized that emplovee
organizations can make a positive con-
tribution in furthering the atomie 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,

NONDISCRIMINATION

There will be no discrimination in
favor of or against an employee or appli-
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-
plovees 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 qualifieation
shall be permitted or given consideration.

TERMINATIONS

When it is necessary to reduce em-
ployment, the selection of employees for
retention within an appropriate geo-
graphical area will be on the basis of
relative qualifications for the work re-
maining to be done, and in accordance
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 emplovees 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 (3) an
opportunity to appeal any determina-
tion to dismiss. An employee may be
put in suspension status without pay
pending final determination.

EMPLOYEE EVALUATION

Systems will be established to evalu-
ate and record performance and capa-
bilities of emplovees, 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 with the employee
affected to develop mutual understand-

ing.
TRAINING

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 to
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

There will be a formal and specific
grievanee procedure. Supervisory and
supervised employees have an obligation
to make every effort to resolve employ-
ment relations problems as they arise.
Failing prompt and satisfactory adjust-
ment of any grievance, appropriate pro-
vision will be made for appeal. Em-
ployees may designate representatives of
their own choosing to assist them in
presentation of grievances. In present-
ing grievances employees will be free
from any interference, restraint or
reprisal.

)
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SAFETY AND HEALTg

Each supervisor will take ty,
tive in the establishment gy,
tenance of safe and healthfy]
and work places for every emp.. s
under his supervision, and’i afl‘))'f:«:
that the manner of performanea g
operations will minimize persong] ;, . 2!l
and disease and damage to equj Ly,
materials, and property. Safet‘l.)rﬂffnt,
integral part of each job, angd 18
employee is responsible for the Seach
phase of his work just as mycp afe{;
is for any other phase. 85 he

SALARY AND WAGES

Salaries and wages will be :
as fOllC(?WS: 5 determineg
1. Certain scientific and :
positions which the Comnﬁss}(ﬁghglrm
must be exempted from the gy \ds
scales of the Classification Act of 19%)?”
as amended, will receive salarieg Wh;ﬁ
are arrived at after consideratioy cf
the rates paid for similar work by Otho
Government and private organizati, o
2. Wages for laborer and mechap;
positions will be established after conc
sideration of rates paid for simily,
work by other Government and privae
employers in the appropriate geo.

graphical area.

3. Salaries for positions other thap
those discussed above will be establisheq
in line with the pay scales of the Claggj.
fication Act of 1923, as amended, iy
accordance with the requirements of
the appropriate act for the current fisegj
year.

The method by which the rate of pay
for his job is determined will be ez-
plained to each employee.

BENEFIT PLANS

Employees will be granted the same
benefits with respect to annual leave,,
sick leave, leave of absence, workmen’s
compensation, military leave, court
leave, leave for voting purposes, holi-
days, and retirement as are granted to
other Federal employees. Information
on the details of these plans will be given
to employees.

CONCLUSION

The Atomic Energy Commission
looks forward to the further develop-

€ initj,_
n)aih.
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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 the
adequacy with which the policies meet
current program needs, and to assure
performance in accord with established
paolicies.

As 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 known their views.




APPENDIX 11

ExecurivE OrpErs RELaTING TOo THE U. S. AToMic Exergy
CoMMISSION

£. 0. 9816—PROVIDING FOR THE TRANSFER OF PROPERTIES AND
PERSONNEL TO THE ATOMIC ENERGY COMMISSION

By virtue of the authority vested in me by the Constitution and the staty

including the Atomic Energy Act of 1946, and as President of the United St:fgs'

ed apg

and Commander in Chief of the Army and the Navy, it is hereby order
directed as follows: ) L )
1. There are transferred to the Atomic Energy Commission all interests

) ‘ ow
by the United States or any Government agency 1n the following propert, Whed

v:

(a) All fissionable material; all atomic weapons and parts thereof: al
facilities, equipment, and materials for the processing, production, or utiiiza
tion of fissionable material or atomic energy; all processes and technica] jy,.
formation of any kind, and the source thereof (including data, drawip -
specifications, patents, patent applications, and other sources) relating to the
processing, production, or utilization of fissionable material or atomic energy.
and all contracts, agreements, leases, patents, applications for patents, iy,
ventions, and discoveries (whether patented or unpatented), and other I‘i’ghts
of any kind concerning any such items.

(b)” All facilities, equipment, and materials, devoted primarily to atomi,
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 the
possession, custody, or control of the Manhattan Engineer District, War Depart-
ment, in addition to the property described in paragraph 1 above. Specific itemsg
of such property, including records, may be excepted from transfer to the Commis-
sion in the following manner:

(a) 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

(¢) If after full examination of the facts by the Commission, it does not
concur in the exception, the matter shall be referred to the President 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 with 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,
tangible 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, de-
scribed in paragraphs 1, 2, and 4 above, owned by or in the possession, custody, o
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, by the Director of the Bureau of the Budget.

210
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re also are transferred to the Atomic Energy Commission, all civilian
hem lovees of the Manhattan Engineer District, War Department,
fficers ndt‘ﬁe Commission and the Secretary of War may by mutual agreement
8 eent that of such personnel from transfer to the Commission. '

e nde A irary and naval personnel heretofore assigned or detailed to the
e ngineer District, War Department, shall continue to be made avail-

,Oémission, for military and naval duty, in similar manner, without
e 10 the o the military or naval status of such personnel, for such periods of
ol ;udiet tv be agreed mutually by the Commission and the Secretary of War or

sme 8° ﬂza‘rv of the Navy.

M1 v s

Y 559 gecrt 'asgismnce and the services, personal or other, including the use of prop-
T 'tokfore made available by any Government agency to the Manhattan
ey, el ebjstrict, War Department, shall be made available to the Atomic Energy
rozinee’, n for the same purposes as heretofore and under the arrangements now
;;fi\.in,"‘“sswt.il terminated after 30 days’ notice given by the Commission or by the
guisting unnt agency concerned in each case.

v & “f"mmec mmission is authorized to exercise all of the powers and functions

‘:.“tﬁs! s, The th% Secretary of War by Executive Order No. 9001, of December 27,

‘d“"(‘a <ted 11 mended, insofar as they relate to contracts heretofore made by or hereby

dng 32‘;41,{?‘;:‘1 to the Commission. q be d 4 bv the A
., gransls her measures and dispositions as may be determined by the Atomic

TWheq 9. :u%}of;ggxission and any Goveg'nment agency concerned to be necessary to

) Enere¥ te the transfers authorized or directed by this order shall be carried out in

*)tfl al} Eﬁg’e{;ﬁ;ﬁner as the Director of the Bureau of the Budget may direct and by such

tlizg. s L oc he may designate.

cal iy gg”‘efh?: order shall be effective as of midnight, December 31, 1946,

1o the 0. 9908—RESERVATION OF SOURCE MATERIAL IN CERTAIN LANDS

ts, bot k OWNED BY THE UNITED STATES

Mights pyv virtue of the authority vested in me as President of the United States,

tomj d'in further effectuation of the policies declared by section 1 of the Atomic

¢ ¥iergy Act of 1946 (60 Stat. 755), it is here}ay oréie;reclllag follovi's: ¢ lands. ot

“1. So far as not in conflict with existing law, (a) all disposals of lands, other

berty, h;n p?lblic lands, heretofore or hereafter acquired by the United States or any

7 the strumentality thereof, including lands in the Territories and possessions of the

tpart- {'ited States, except in conveyances where all minerals, including source material,

ltemy sre reserved to the United States, (b) all leases, permits, or other authorizations

mimis. of whatever kind hereafter granted to remove minerals from such lands, and (c)

all Jeases, permits, or other authorizations which otherwise would preclude the

to the {'nited States from exercising its right to enter upon the lands and prospect for,
mine, and remove minerals, shall contain the following reservation:

urs in ] All uranium, thorium, and all other materials determined pursuant to

‘epted section 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-

S not ever concentration, in deposits in the lands covered by this instrument are

at for hereby reserved for the use of the United States, together with the right of

the United States through its authorized agents or representatives at any
inter- ; time to enter upon the land and prospect for, mine, and remove the same,
' making just compensation for any damage or injury occasioned thereby.

Ve, i : However, such land may be used, and any rights otherwise acquired by this
nergy § disposition may be exercised, as if no reservation of such materials had been
sonai 3 made; except that when such use results in the extraction of any such mate-
ction - rial from the land in quantities which may not be transferred or delivered
raphs F without a license under the Atomic Energy Act of 1946, as it now exists

% or may hereafter be amended, such material shall be the property of the
. with p - United States Atomic Energy Commission, and the Commission may require
v, de- % delivery of such material to it by any possessor thereof after such material has
iv, or = been separated as such from the ores in which it was contained. If the Com-
1ting, : mission requires the delivery of such material to it, it shall pay to the person
\gree- Iining or extracting the same, or to such other person as the Commission

determines to be entitled thereto, such sums, inchiding profits, as the Com-
mission deems fair and reasonable for the discovery, mining, development,
produetion, extraction, and 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

YN Ty
a000a0 .




212 FIFTH SEMIANNUAL REPORT

place of deposit in nature. If the Commission does not require del;
of such material to it, the reservation hereby made shall be of y fi Wep,
force or effect. Irth,.,
9. The reservation required by paragraph 1 above need not be inelyg
any disposition of land which is not in excess of one acre and which ig dp‘e.d i
primarily to a residential use. ' VOl
3. Executive Order No. 9701 of March 4, 1946, entitled “Providing fo
Reservation of Rights to Fissionable Materials in Lands Owned by the L‘r e
States,” is hereby revoked; but such revocation shall not be construed t Ditey
the revocation of Executive Order No. 9613 made by Executive Order N, dgff'l
or the provisions contained therein with respect to the lands released from"{_f(—‘}
drawal by the revocation of Executive Order No. 9613. (Effective, Degg, [:{jh-
5, 1947) T

E. 0. 9820—EXTENSION OF THE PROVISIONS OF EXECUTIVE ORDE
NO. 9177 OF MAY 380, 1942, TO THE UNITED STATES ATOMIC EN R

COMMISSION

By virtue of the authority vested in me by the Constitution and laws g
United States, and particularly by title I of the First War Powers A
approved December 18, 1941 (55 Stat. 838), and in the interest of the
management of the Government, I hereby extend the provisions of Executjy
Order No. 9177 of May 30, 1942 (7 F. R. 4195), to the United States Aton:'e
Energy Commission; and, subject to the limitations contained in that o delrc
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 Seeretary
of War, the Secretary of the Treasury, the Secretary of Agriculture, and th"
Reconstruction Finance Corporation by that order. ¢

This order shall be applicable to articles entered for consumption, or wiy,.
drawn from warehouse for consumption, on or after January 1, 1947. - (Effectiye
February 21, 1947.) '

f the
ct, 194),
nterng)

E. 0. 9177—DEFINING ADDITIONAL FUNCTIONS, DUTIES AND POWERS qf
THE SECRETARY OF WAR, THE SECRETARY OF THE TREASURY, Txg
SECRETARY OF AGRICULTURE, AND THE RECONSTRUCTION FINANCE
CORPORATION

By virtue of the authority vested in me by the Constitution and laws of the
United 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 United
States, it is hereby ordered as follows:

1. The Secretary of War, the Secretary of the Navy, the Secretary of the
Treasury, the Secretary of Agriculture, and the Reconstruction Finance Cor-
poration are each authorized to exercise the functions, powers and duties heretofore
vested in the Secretary of the Navy 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 Navy is hereby authorized
to make emergency purchases of war material abroad: And provided further,
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 it is accordingly requested that such material be
admitted free of duty pursuant to the Act of June 30, 1914 (34 U. S. C. 568),
and Executive Order No. 9177.

3. The authority herein conferred, including the authority to execute the
certificate set forth in section 2 of this order, may be exercised by the Secretary of
War, the Secretary of the Navy, the Secretary of the Treasury, and the Secretar¥
of Agriculture, and the Board of Directors of the Reconstruction Finance Cor-
poration, respectively, or in their discretion and by their direction, respectively,
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cised also by and through any officer or officers or civilian officials of
¢ be exe’;i‘:e departments and agency designated by them for those purposes,
*ﬁigr respec e of the Secretary of Agriculture by and through such corporations
th n the cab{ment of Agriculture as are under the direction and supervision of
the Depii‘{ of Agriculture and in the case of the Reconstruction Finance Cor-
e O Cretgv‘ and through one or more of its subsidiary corporations. The Secre- -
;’;gtiorz.‘v r. the Secretary of the Navy, the Secretary of the Treasury, and the
Hary of v a'of’ Agriculture, and the Board of Directors of the Reconstruction
secretal? orporation may authorize such officer or officers or civilian officials of

?ﬁxsﬂ(‘% ective departments or agency or such corporation or corpqratigns sub-
(peir TP ‘the Reconstruction Finance Corporation or under the direction and

;g;jial‘}'_h.on of the Secretary of Agriculture to make further delegations of such
aper V1910 d suthority within their respective departments and agency, and
pawers Béi) corporation or corporations. ] i
within su order shall become effective as of the date hereof, shall continue in
4 Th(liseﬁect until the termination of title I of the First War Powers Act, 1941,
fore¢ anu authorize or ratify any emergency purchase of war materials abroad
and sha or hereafter made by or for the account of any of the said departments,
hcreto,fé’rg ency, or such corporations, and any such war material so purchased
the $81 egteréd. or withdrawn from warehouse, for consumption free of duty
] bihe effective period of this order. . .
d“f‘“% v provision of any Executive order, and any provision, rule, or regulation
2 = g‘fﬁcer, department, board, commission, bureau, agency or instrumentality
tl!l}é‘ Government of the United States conflicting with this order are superseded

the extent of such conflict. (Effective, May 30, 1942.)
m 4

0. 9925—ESTABLISHING AIRSPACE RESERVATIONS OVER CERTAINH,,
.FACIL-ITIES OF THE UNITED STATES ATOMIC ENERGY COMMISSION

" By virtue of and pursuant to the authority vested in me by section 4 of the Air
(ommerce Act of 1926 (44 Stat. 570), the airspace above the three following-
joccribed portions of the United States is hereby reserved and set apart for
;iional defense and other governmental purposes as airspace reservations within
:hich po person shall navigate an aireraft except in the interest of national defense
or by authority of the United States Atomic Energy Commission:

All that area within the United States lying within each of the following-
described boundaries:

1. Clinlon Engineering Works, Oak Ridge, Tenn.—Beginning at latitude
36°00°25"/ longitude 84°07'05’'; thence to latitude 35°51’/35" longitude .
84°16'25''; thence to latitude 35°52'10"' longitude 84°24’15’’; thence to
latitude 35°55’45”” longitude 84°29’30’/: thence to lat ‘ude 36°05’05'’
longitude 84°13’30’/; thence to latitude 86°00”25’ longitud. 84°07 '05'', the
point of beginning,

2. Hanford Engineer Works, Richland, Wash.—Beginning at latitude
46°33'40"" longitude 119°13'00’’; thence to latitude 46°20'00’' 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 to latitude 46°40745’¢
longitude 119°47'28"’: thence to latitude 46°46’50’’ longitude 119°33’35'";
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 Project, Santa I'Le, N. Mex.—Beginning at latitude 36°00’00"" .
longitude 106°04’00”; thence along the Rio Grande River ta latitude
35°45700" longitude 106°15'00’’; thence to latitude 35°45/00'’ “ ongitude
106°30’00’’; thence to latitude 36°00/00'’ longitude 106°30700"'; t.-ence to
latitude 36°00"00"’ longitude 106°04/00’; the point of beginning, '

_Any person navigating an aircraft within any of these airspace reservi{ ions in
violation of the provisions of this order will be subject to the penalties preseribed
in the Civil Aeronautics Act of 1938 (52 Stat. 973), as amended. (Effective,
Jauuary 17, 1948.)
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