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SUMMARY

tanding event of 1955 in connection with atomic energy devel-
Theoute o - ference on the Peaceful Uses of
¢ was the International Conference on :
opm®? Energy which was held in Geneva, Switzerland August 8
AtomiC Originfmv proposed by the United States and later sponsored
t0 20 United Navtions, the Conference brought together scientists and
by t'.h ° ers of 73 nations to discuss almost every facet of the subject.
?nglnewere extensive Governmental and commercial exhibits. The
T erehapter of this report summarizes this Nation’s participation in
ﬁrsdt;le results of the Conference.
gnThere were many other noteworthy developments in the Atoms-for-
Peéce program of the United States and cooper:ating na}tions during
this reporting period. The growing pace of action requ}red the crea-
. 0;1 of a new Division of International Affairs to provide organiza-
gonﬁl arrangements to help handle the Commission’s part in the
rogram. .
Events of the 6 months * included : completion of cooperative agree-
ments between the United States and 22 other countries on peaceful
spplications of atomic energy (5 others were pending as of I?ecember
a1); steadily increasing international exchange of technical informa-
ion on various phases of atomic developments; progress in the
«stablishment of an International Atomic Energy Agency; and an-
nouncement by the Commission of a price for enriched uranium leased
10 cooperating nations under bilateral agreements (along with sales
rrices for normal uranium and heavy water).
" While moving forward with the international Atoms-for-Peace pro-
cram, the Commission continued its domestic activities at an accelerat-
qz pace. The pattern was formed for further AEC provisions to
rourage private enterprise in the development of an atomic energy
dustry, and for applying the necessary regulations and licensing
rrangements under the Atomic Energy Act of 1954. Proposed regu-
tions were published in the Federal Register for public comment,
d the regulations themselves are being issued as soon as completed—
efirst in January 1956.
A constant flow of applications for access permits from a wide vari-
- v of industries, trades, and professions testified to the interest of
rivate organizations and individuals in obtaining access to restricted
4t on civilian uses. An accelerated program of reviewing Com-
lon reports and other papers useful in civilian applications and

“lassifying or downgrading whenever possible was entered upon.
\

2
2
i
i

"This report notes certain events that have occurred subsequent to the reporting period.
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VIII SUMMARY
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At the same time the program for publishing material availab)e tq
industries and individuals in the civilian application program iy,
oreatly stepped. up. Seminars and other meetings were held wit}:
representatives of companies interested in getting into the Processiy,,
or production of selected atomic energy materials. "

Domestic uranium ore and concentrate production continued to Tise
maintaining this Nation’s position as one of the world’s leading ur“z
nium producers. Further foreign expansion in production wil] result
from the operation of new ore processing facilities under constructjgy,
in the Union of South Africa, and in Canada. Increases in domegtj,
ore reserves, on the Colorado Plateau and elsewhere, were again rej
flected by the greatly expanded exploration activity of private inqy.
try. Research and process development studies on economic methogg
for recovery of uranium from its ores continued. '

Production of various special nuclear materials during the last .
half of 1955 equalled or exceeded the quantities produced during the this program f«
first half of that year. are scheduled t

In November, AEC refused recognition of the contract with t}e in 1958. Cons
Mississippi Valley Generating Co. This report enumerates the steps
taken by the Commission with respect to this contract during the pe.
porting period.

Construction of the gaseous diffusion facilities at Portsmouth, Ohj,,
was ahead of schedule as the last building neared completion. Cop-
struction of additional feed materials processing facilities which began
last March at Fernald, Ohio, St. Louis, Mo., and Paducah, Ky., is
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underway. .
On October 27, the Commission announced it would accept up to The Enginee:
October 1, 1956, proposals from industrial concerns for the manufac- of all types f)f '
The ETR—in

ture of uranium feed materials.

Construction activity continued to be concentrated on production
plant facilities. However, with the shift in emphasis to constructing
reactors of civilian and military significance, activity in this area is
gradually gaining momentum and is expected to become increasingly
important in the construction program.

Largely as-a result of progress in the construction of plant facilities
capital investment in atomic energy plant facilities was estimated to
have reached about $6.64 billion before depreciation reserves.

Analyses of the results of Operation TEAPOT, the test series con-
ducted at the Nevada Test Site in the spring of 1955, opened up several
new and promising avenues for research and development which could
strengthen materially the defenses of this nation and the free world.
Research and development during the last half of calendar year 195
proceeded on an expedited basis, both for these new approaches and
for those established by earlier study and test.
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SUMMARY IX

January 12, 1956, the Commission and the Department of De-
On 2% t]y announced that preparations were underway for a series
fense ]Omr “tests to begin in the spring at the Eniwetok Proving
of et The text of the announcement and of a supplementary
:g;ﬁ;en.t by Chairman Lewis 1. Strauss appear on pages 38 and 39
;)f this repol‘t-. L f developine react for ir‘xdustrial

The Commission’s program of developing reactors 1str
litary power and for naval and aircraft propulsion made signifi-

“ndt rogress. In September the Commission issued its second invita-
s ol .

ffqn Sndel' the power demonstration reactor program for proposals to
tion

elop, design, construct and operate power reactors ranging from
d;‘;)o to 40,000 kilowatts of electrical capacity to demonstrate the

.ctical value of such units for commercial use.

m;;,mphasis continued on development of advanced power reactor
ecnology through a number of experimental reactor projects. .In
(his program four reactors are now under construction, three of which
ure scheduled to be completed in calendar year 1956, and the fourth
in 1058. Construction of a fifth is scheduled to start in 1956. In
jddition, 4 new small reactor experiments are underway to explore
3 ther promising reactor concepts.

In the field of military reactor development, the USS Nautilus,
nowered by the Submarine Thermal Reactor, Mark I1, steamed more
tian 25,000 miles and the reactor continued to operate satisfactorily.
Development work for a boiling reactor to produce about 200 kilo-
watts of electricity was begun as part of the Army program. Pros-
pects for nuclear powered flight continued to show promise.

The Engineering Test Reactor, a major tool for the development
of all types of reactors, advanced to the architect-engineering stage.
The ETR—in purpose a companion to the Materials Testing Re-
actor—is to be built next to the MTR at the National Reactor Testing
Station.

Following a survey which defined the shortage of nuclear engineers,
the Commission announced its first summer short course in reactor
echnology for college faculty members. Waiver of certain charges
for fuel for reactors for educational institutions was also announced.
Substantial progress was made in the construction of the nation’s
irst large-scale (60,000-kilowatt) civilian nuclear powerplant—the
Pressurized Water Reactor at Shippingport, Pa. Westinghouse Elec-
rie Corp. is developing, designing, and fabricating the nuclear por-
: ton of the plant; Duquesne Light Co. is building the conventional
bartion of the plant and will operate the entire plant upon completion.

Tlle physical research program continued to make significant con-
tbutions to fundamental knowledge of atomic energy and related
“ences.  As a result of these recent accomplishments the horizons
r future research have been widened.
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X SUMMARY

Significant progress was made in the use and development qf ac
celerators for research in high energy physics. The antiprotoy, “,‘\
discovered as a result of research performed with the bevatron, rlll
86-inch cyclotron at the Oak Ridge National Laboratory demonstrate‘;
that many interesting radioisotopes can be produced economically ang
in large quantities. The technique of studying magnetic deﬂectiop
of fine beams of atoms has been so perfected that it has beComi
possible to determine the magnetic properties of the nucleus eyey, f(;
radioactive atoms. A major research effort (Project SHERWOOD,
is underway in a long-range program to develop the controlled rejg,,,
of energy from atomic fusion.

In the biology and medicine program the effects and uses of radis.
tion continued under study by the Commission at its National Laboy;_
tories as well as by a large group of investigators working at gy,
mission facilities or in the laboratories of universities, colloge
hospitals, and other research institutions. -7

As more and more data have been obtained it has become possible
to utilize radiation beneficially in an increasingly wide variety f
fields. These research studies are also supplying information whi),
will lead to perfecting methods of protection against the harmfy)
effects of radiation—a most important consideration in view of (.
increasing use of atomic energy for industrial purposes. This repor
gives examples of kinds of research underway and the practiey
applications of such research.

“Operation ARME” (an aerial radiological monitoring exercise)
was conducted at the Nevada Test Site by the AEC during the weej
of October 17, for Federal Civil Defense Administration-sponsored
personnel. Successful completion of this exercise demonstrated the
technical feasibility of aerial radiological survey techniques.

In the field of community operations, the Atomic Energy Cow:
munity Act of 1955 was signed by the President on August 4. The
Act provides for the disposal of Federally owned properties at Oak
Ridge, Tenn., and Richland, Wash., and prescribes a basis for the
establishment of self-government by the residents of these com-
munities.

The financial report of AEC for fiscal year 1955 (Appendis *
contains more detailed financial information than the Commissio:
has made public previously. It includes summaries of costs for the
years 1950-55 inclusive in the major AEC program activities.

On October 10, in a recess appointment, the President named Harold
S. Vance to fill the existing vacancy on the Commission.

In the staff, Dr. Charles L. Dunham, formerly Deputy Director.
Division of Biology and Medicine, was appointed Director of te
Division replacing Dr. John C. Bugher who will continue to serve t'

DOOEeET
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SUMMARY XI

. mission Ol the Advisory Committee on Biology and Medicine.
Cﬂmqes L. Marshall, formerly Deputy Director, Division of Classi-
?hm’on was appointed Director of the Division replacing Dr. Charles
af&guk;, who was appointed Technical Assistant, Reactor Hazards
P Juation. John A. Hall, formerly Director, Office of International
E}iirs, was appointed Director of the newly established Division of
i;temational Affairs. ‘

Kenner F. Hertford was appointed Manager, Santa Fe Operations
ofices replacing Donald J. Leehey. J ames E. Travis succeeded David
F Shaw as Managgr, Hanford Operations Office. Mr. Shaw was
H'aﬁsferred to Washington, D. C., as Assistant General Manager for
ggnufacturing.
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Part One

U. S. Participation in the
International Conference on the.
Peaceful Uses of Atomic Energy
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U. S. PARTICIPATION IN THE
NTERNATIONAL CONFERENCE ON THE
pEACEFUL USES OF ATOMIC ENERGY

- tepanding among activities during the last 6 months intended to
Quis™ q the President’s Atoms-for-Peace program was United States
fﬂr\iair ation in the International Conference on the Peaceful Uses of
;art;fig’ Energy, convened by the United Nations in Geneva, Switzer-
;:31 August 8-20, 1955. The. Conference was in.itially proposed.by
+o United States, and the United States Delegation,’ took a leading
‘i in the work of the Conference.
" The formal report to the Secretary of State, on behalf of the United
3§  iates Official Representatives states, “Every indication points to the
;nclusion that the Conference must be regarded as an unqualified
g;ccess The statements of the delegates of the 73 nations represented,
4 .4 of the heads of states who sent messages there, the interest of the
. ublic, and the comments of the news agencies throughout the world,
Jll support this judgment. It is equally the considered consensus of
e Official Representatives of the United States and their advisers.”
The 73 nations plus the eight specialized agencies of the United Na-
.ons represented at Geneva sent to the Conference a total of 1,428
ielegates of whom 327 were accredited by the United States. In ad-
dition to 902 representatives of the news media of the world, there also
sere 1,334 official observers, principally from nongovernmental or-
amizations, academic institutions and industrial concerns.
 The volume of scientific and technical information exchanged is
eridenced by the fact that the United Nations has announced that 16
wiumes will be required to publish the Conference proceedings.
Twenty-three nations and four United Nations agencies submitted to
e Conference a total of 1,067 scientific and technical papers, of which
' United States contributed 512, or about 48 percent of the total.
rom all the papers, the United Nations selected 450 papers for oral
entation and discussion at the Conference, of which 176 were
ed States papers, or 39 percent of the total.
According to the Chairman’s report, “the quality of the papers sub-
stted, and the discussions of the papers, matched the best scientific

—————

S o

T 23

‘hs United Stat_es Official Representatives (as listed in the Eighteenth Seminannual
— ,A;érc:.Lems L Strauss, Chairman AEC, Chairman; Willard F. Libby, Commis-
o rPresid’ Vice Chairman: Detlev W. qunk. President National Academy of Sciences,
Adﬂsznt Rockefgller Institute for Medical Research; Isidor I. Rabi, Chairman, Gen-
s Ty Com.mxttee, AEC, Higgins Professor of Physies, Columbia University ;
: tal arren, Scientific Director, Cancer Research Institute, New England Deaconess
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4 MAJOR ACTIVITIES

General view of the opening session of the International Conference on ty,
Peaceful Uses of Atomic Energy, meeting in the Assembly Hall of the Palajx
des Nations in Geneva, Switzerland. 7The photograph is taken from the Tight
of the speakers’ rostrum.

forums. The discussions among delegates were deemed generally free
and frank. The spirit of cooperation and friendliness among dele-
gates of all the Nations represented at the Conference was entirely in
harmony with that engendered a few weeks before in Geneva during
the Conference of President Eisenhower with the Prime Ministers of
France, the Union of Soviet Socialist Republics, and the United
IKingdom.”
The report continued :
“The measure of the Conference’s success in all these particulars
was the unanimity of response to President Eisenhower’s ex-
pressed hope . . . that another international conference on peuce-
ful uses of atomic energy could be held within two or three yvears.
Prime Minister Bulganin of the USSR later made a similar suz-
gestion in a formal message sent to the Conference closing session.
Secretary General Dag Hammarskjold in his report on the Cor-
ference to the United Nations General Assembly on Septenber
14, 1955, stated that the President of the Conference, Hom J.
Bhabha, of India, had found that there was ‘Universal sentiment
. . . for another scientific conference . . . to carry forward the
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1k so well begun.” It is gratifying to be able to report the con-
W-Otion of the United States Official Representatives that this Con-
ﬂcence has made a genuine contribution toward opening the way
;f; world-wide cooperation to place atomic energy at the peace-
¢u] service of all nations. President.Eisenhower’s leadership in
this broad effort was generously pralse.d. Speakers at the Con-
serence referred repeatedly to the President’s address bgfore t.he
[nited Nations General Assembly on December 8, 1953, in which
pe declared: % .. The United States pledges before you—and
therefore before the world—its determmatlor.l to help solve 'the
fearful atomic dilemma . . . to devote its entire l}eart and mind
to find the way by which the miraculous inventiveness of_ man
chall not be dedicated to his death, but consecrated to his life.””

ParrerN oF CONFERENCE

,VThe agenda of the Conference, held in the United Nations Euro-

an headquarters, the Palais des Nations, on the outskirts of Geneva,
«as balanced between plenary sessions on general subjects and con-
qrrent sections on scientific and technical subjects. There were 8
nalf-days of plenary sessions and, partly overlapping with them, 52
echnical sections, the latter generally held in parallel, simultaneous
forums starting the afternoon of August 10 and continuing daily
except Sunday, through the morning of August 20.

Plenary sessions dealt with such broad topics as future world needs
for energy, the economics of atomic power, programs of international
woperation, and scientific education. The technical sections discussed
reearch and power reactors; reactor therapy; reactor physics; fuel
dements; fissionable products and their extraction; raw materials
sploration and processing; waste disposal and health protection;
ndioactive materials in diagnosis and therapy, in industry and in
yriculture; and production, handling, and use of radioisotopes.
Inaddition to the general and technical sessions of the Conference,
series of 10 evening lectures was given in which leading men of
ience from six nations discussed matters of general scientific or
ic interest. Nine nations presented technical exhibits at the
dhis des Nations: Belgium, Canada, Denmark, France, Norway,
weden, the Union of Soviet Socialist Republics, the United Kingdom
Wl the United States.

An educational and commereial exposition was held simultaneously
ithe Palais des Expositions in downtown Geneva. This was not an
&ial part of the Conference, but was under the auspices of the Swiss
#dera] Council, the United Nations, the State Council of the Re-

lcand Canton of Geneva, and the Administrative Council of the
I %60460—56— o
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MAJOR ACTIVITIES

; . 3

The U. S. Official Representatives’ bench at the Conference at an early sessjon,
Right to left, Chairman Lewis L. Strauss, Mrs. Laura Fermi, U. 8. Conference
Historian, Dr. Willard F. Libby, and (standing) Dr. John A. Hall

City of Geneva. The Governments of France and the United Kingdom
sponsored commercial exhibits. The United States sponsored an
educational “Atoms-for-Peace” exhibit in connection with the inde-
pendent participation by United States commercial and industrial
organizations. |

A program of documentary and technical motion pictures was pre-
sented daily in a small theatre at the Palais des Nations, rotating 21
films prepared in the four official languages of the Conference:
Tinglish, French, Russian and Spanish. Canada presented two films,
France two, Norway one, the USSR three, the United Kingdom five,
and the United States elght.

The Conference was unique among international scientific forums
in that it was the first to be held in which all phases of a broad field
were covered, from fundamental biology and physics, to their appl-
cations in medicine, engineering, and industry.

U. S. BackcroUxD AND ORGANIZATION OF CONFERENCE

The International Conference evolved from earlier United States
... plans to hold a conference on peaceful uses of atomic energy to ad-
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e its Atoms-for-Peace program. The first Pubhc suggestion for
1, a conference was made by Chairman Lewis L. Strauss, of the
aqell 4 . . . W = .

e nergy Commission, in an address on April 19, 1954, when he

ytomic 1V . . . .
At ounced on authority of President Eisenhower:
ann

“ the President’s intention to arrange . . . an international
conference of scientists . . . devoted to an exploration of the be-
pign and peaceful uses of atomic energy.”

=]

‘-aﬂc

After the United Nations, on the motion initiated by the United
States; undertook in December 1954 to sponsor the Conference, the
t&i omic Energy Commission was requested by the S.ecretary of Stgte
N undertake preparations for United States technical and sclentific
{? rticipation in the Conference and Chairman Strauss was asked to
.Zi-ve as Chairman of the United States Delegation. At Chai.rman
éix'auSS’ request, Dr. Isidor I. Rabi had been directing preliminary

jans for the Conference since April 1954.

hen Dr. Rabi became United States Representative on the United
vations Conference Advisory Committee, the Chairman selected, as
girector of United States technical preparations, Dr. George L. Weil,
. consultant to industry, who had been closely associated with nuclear
energy work since 1940, as an associate of Dr. Enrico Fermi, in the
\lanhattan District, and in the Atomic Energy Commission as As-
sstant Director of Reactor Development. Dr. Weil established within
AEC, the Office for International Conference, which directed all
preparations for United States technical participation in the Con-
ference.

The United States Delegation to the Conference, plus the secre-
wriat and staff, totaled 398 persons. The Official Representatives had
eight Congressional Advisers, 192 technical and other advisers, and
s secretariat and staff comprising 84 principals (including 9 of the
advisers) and 118 others. The Congressional advisers, all members
of the Joint Congressional Committee on Atomic Energy were: Sena-
tor Clinton P. Anderson, Chairman; Senator John Q. Pastore, Sena-
tor Bourke B. Hickenlooper, Senator John W. Bricker, and Repre-
sentative Carl T. Durham, Representative Chet Holifield, Representa-
tive W, Sterling Cole and Representative Carl Hinshaw.

Members of the United States Delegation named as Chairmen for
the Conference Technical Sections were: Dr. J. C. Bugher, Dr. J. P.
Howe, Dr. D. J. Hughes, Dr. W. F. Libby, Dr. Glenn Seaborg, Dr.
F. H. Spedding, Dr. V. F. Weisskopf, and Dr. E. P. Wigner.

When the joint AEC-Department of State office was established
on June 14, 1955, for actual conduct of the Conference, Dr. Weil
ieaded the Office of Technical Programs and Exhibits, with Mr.

T 0..J0nes as Administrative Officer, Dr. Paul W. McDaniel as
¢ Technical Papers Officer, Dr. Alberto F. Thompson as Exhibits Of-

DONEYHG
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8 MAJOR ACTIVITIES

Congressional advisers to the United States Delegation at the Conferepce.
In the row behind the United Kingdom bench (Royaume Uni), they are, lefy ¢,
right, Senator Clinton P. Anderson, Chairman, Joint Congressional Committee
on Atomic Energy, Representative Carl T. Durbam, Senator Bourke B. Hickey,.
looper, Representative W. Sterling Cole, Senator John W. Bricker, and Senator

John O. Pastore.

~ ficer, and Dr. George G. Manov as Reactor Officer. Harry S. Tray.
nor, AEC Assistant General Manager, became Executive Officer of
the United States Conference Office with George M. Fennemore
(State) as his deputy. The United States Delegation’s Information
office was under the direction of John P. McKnight (USIA), with
Morse Salisbury (AEC), Joseph Hanson (USIA), and Richard
Friedman (State) asdeputies.

Other offices were : Liaison and Protocol, Dr. John A. Hall (AEC);
Classification Office, Dr. Charles D. Luke (AEC) with Charles L
Marshall (AEC) as deputy; Administrative Office under Albert J.
Ciaffone (State) with H. D. Anamosa (AEC) and G. R. Koontz
(State) as deputies; and Special Services Office under the codirector-
ship of Daniel I Clare, Jr. (State), and Bryan LaPlante (AEC)
with K. O. Lynch (State) and R. G. Cavanaugh (AEC) as deputies

i

U. S. ActiviTies oN CONFERENCE

Before and during the Conference, a number of news releases ¥a*
issued. News conferences were held by Dr. Rabi at New York and
Paris in May and by Chairman Strauss and Dr. Weil in June an
July at New York and Washington; and by Dr. Weil in August o

reneva before the Conference opened.
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puring the Conference, two press c.onferences were held by Qhair-
 gtrauss and Commissioner Libby. In the. ﬁrst., Chairman

< npaid tribute to the Conference for “reopening lines of com-
, Strﬁ].let'Ii)n between men who have not been in communication for
7 mum,c av;ars,” and announced establishment by the Ford Motor Co.

338113 of a $1 million fund to provide world-wide atoms-for-peace
Fu::rds In the second, Chairman Strauss discussed the prospects
gwalt

for'thermonuclear power. He confirmed that the United States had
L ogram in this field but counseled that “there has been nothing in
:' :hernzmre of breakthroughs that would warrant anyone assuming
(hat this Was anything except a very long range—and 1 would accent
1 word ‘very’—prospect”. ;

" The United States took the occasion of the Conference to announce
:;n August 8 its prices for lease of enriched uranium or sale of normal
~ granium and heavy water (see International Affairs).

8 (ne news release concerned the showing in Geneva of a motion

ference, .iure on production of electricity by the Experimental Boiling
y left to water Reactor, Borax IL. The film, made especially for the Con-
"Mitter ference, pictured the town of Arco, Idaho—normally supplied with
I;;S;igr Jectricity by a conventional system—being lighted and powered ex-
perimentally for one hour with electricity from the reactor on July
3 7. 1955—the first American community to receive its entire supply
- Tray- 3 of electricity from a nuclear reactor. |
Ticer of 2 Early in the planning stages of United States participation in the
‘nemore % (onference, AEC undertook to prepare an 8-volume set of selected
:‘x)nat‘{mlx 4 reference material, a collection of technical unclassified and declassi-
RI’ cl‘:'ixt' (; fied information on various peaceful uses of atomic energy, together
3 with a special introductory volume, which' was printed in the four
AEC); oficial languages of the Conference: English, French, Russian, and
arles 1. 4 Spmnish. An initial presentation of the introductory volume was
Jbert J. 2 made at a luncheon August 9 to the United Nations and Conference
Koomz @ dicers. The complete sets were made available to official represent-
lirector- 8 stives of all nations represented. |
(AE.C) ? On the final day of the Conference, August 20, 1955, the United
leputies. % §tates presented to the United Nations a reference and depository
§ ?mm part of the United States Technical Library Exhibit at the
4 lonference, and similar to those that have been presented by the
§ E"nited States to other countries. On that day also, Chairman
ases WS ¢ Mruss, acting on behalf of the United States, signed over to Paul
“ork 3"‘; % “herrer, Chairman, Swiss Commission for Nuclear Research, acting
fn:“f; .‘:':"t i behalf of the Swiss Government, the research reactor exhibited at
AIHRL 2

il

Yeheva which the Swiss had arranged to purchase.

IR
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R

priogs: W R

Crowds waiting to enter U. S. Research Reactor Exhibit on grounds of Pajgjs
des Nations in Geneva. The reactor was located in the higher central portjoy
of the temporary building which the United States erected to house the reactor.
The front panel of the building displays the “Atoms-for-Peace” emblem.

U. S. PARTICIPATION IN SESSIONS

Paramount among the activities of the Conference in influence on
world advancement in technical atomic energy knowledge—and there-
fore in realizing the objectives of the Conference—were the sessions,
both plenary and technical, for the presentation of papers and dis-
cussion among the delegates. In the following paragraphs the United
States participation in the sessions is noted in general terms.

The United States and all other nations presenting papers and et
caging in the discussions both received and gave information. Eval
uations of the Conference by United States technical men contain nu-
merous references to new knowledge in nuclear theory and nuclear
engineering which was derived from the contributions of other na-
tions. One particularly useful aspect was the confirmation of cor
siderable United States nuclear measurement data by independent

research in other nations which was made public at the Conf'erenﬁi-
Important contributions of this country included new data n S
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ds as seology of raw materials, ore recovery and processing, basic
- e ) hd . N .

e Jear constants, neutron cross sections and in reactor design and
ucIe

jevelopment:

plenary Sessz'oné

United States Official Representativgs spoke at two of the Con-
orence plenary sessions. At the opening assembly when messages
om chiefs of states were read, Chaim.nan Straugs pre.sented to th.e
J gelegates 2 statement from President Eisenhower in Whl(‘:h the Presi- -
' gent reaffirmed the pledge made before the United Nations General
Assembly on December 8, 1953, that the Upited States would work
for world progress in peaceful uses of atomic energy.

«The pledge which we gave 20 months ago,” the message stated,
- «pas become the law of our land, written into our statutes by the
ymerican Congress in the new Atomic Energy Act of 1954. The new
:alct states in forthright language that we recognize our responsibili- -
ties to share with others, in a spirit of cooperation, what we know

s oy

#

of the peaceful atomic art. To further encourage such cooperation
with other nations, the new Act relaxed the previously existing re-
srictions on independent atomic research and development by pri-
Palais vate industry . . .7’ ,
portion In pointing out that the scientists and engineers held the keys to
"eactor. 2 e bright promise of the benign atom,” the President said, “No
§§ other scientific gathering of such scope and importance, or of such
§ widespread interest, has ever taken place. The peoples of the world
§ are represented. At hand is a rich opportunity to restore old lines
3 of free scientific communication which have been disrupted for so
nece on 4 many years. The knowledge and skills which each of you has ac-
“there- 2 quired in his own country to put the atom to work for peaceful pur-
issions, 3 poses will be circulated and shared in the friendly atmosphere of
Wd dis- 3 hospitable Switzerland with its age-old tradition of freedom.”
United In the closing session of the Conference, Dr. Willard F. Libby pre-
3§ wnted Conference paper No. 805, “The United States Program of
wnd en- 2 International Cooperation for Peaceful Uses of Atomic Energy,” in
Eval- % which he referred to the address of President Eisenhower on Decem-
ain nu- - ter 8, 1953, before the United Nations General Assembly, and the
nuclear § proposal that an international agency be established under the aegis
her na- = dthe United Nations. Ie told of the steps the United States already
of con- :“’-!Rd taken toward international cooperation in advance of the forma-
yendent ton of the international agency.
ference. : ‘Forty-seven countries now receive shipments of radioisotopes,”
jn such Dr Libby pointed out. “It is intended to facilitate this foreign dis-

"ibution by an early substantial liberalization of the regulations ap-

} 3ot
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plying.? For some time, the Oak Ridge Institute of Nuclear S, a
has been offering a course in the handling of radiolsotopes. Iy ) ae,\
of this year a special 4-week course began at Oak Ridge wit, ():y
scientists and technicians from 21 nations in attendance . . | 1, t'}”
future, a substantial percentage of the total enrollment . . | wiy Li
reserved for students from countries other than the United States .

Dr. Libby mentioned other training courses offered in the Uy, ,
States which would be open to students from other countrieg i;d
cluding one in reactor technology attended by 30 students fl‘or’n 11';
countries, and went on to describe the technical libraries whicy, ¢

' United States presents to nations that request them. ¢

In telling about bilateral agreements of cooperation whic), th
United States had signed with other nations, Dr. Libby stateq thaf
under these agreements, “the United States aids in the constructim:
of research reactors, will contribute half the cost of the first reactop irl
each country, and furnishes the necessary fuel for these reactorquf
He cited the President’s allocation of 200 kilograms of enriched ﬂ;a
nium for use in research reactors abroad.

4T should like to emphasize, * Dr. Libby said, “that each of thes
bilateral agreements states that it is the hope and expectation of haj,
parties that the initial Agreement for Cooperation will lead to egy.
sideration of further cooperation extending to the design, constructiy,
and operation of power reactors.” He cautioned, however, that “{or
the next few years the atom will not be a major source of power . , .
1t is the aim of the United States to help other countries proceed, as
rapidly as possible, toward the economic production of electric power
from the atom . . .”

“Making the atom serve man is a long and laborious task,” Dr.
Libby concluded. “Atomic scientists and technicians must first be
{rained and given experience. Experimentation and development
work must be carried on continuously. The job is not a short one, but
with large measures of patience, faith, and imagination, we confidently
anticipate the time when all men will realize the full potential of the

atom.”

Technical Sections

United States papers were submitted to cover every agenda item
of the entire Conference, and the United States presented orally at
least one paper in every technical session. Generally, the ['mhl‘i
States Delegates offered the key papers, and led the discussion period-
for which they prepared in meetings of delegates held prior to eac
technical session. '

2The regulation was published in the Federal Register on January 11, 1956
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carly all United States papers were presented by leading men in
Mtllds covered. The authors supplied full and competent answers
the fi€ tions asked about the papers, and asked well-formulated ques-
to qlﬂlesn the papers of others to stimulate discussion and to bring out
mo“?ti(:)nal information.
add,l apers presented by all participants in the Conference and sum-
T%l:spof the discussions which took place in the technical sections
mart reported on by United States Scientific Secretaries® appointed
were to the Conference to do this, as well as to assist preparations of
,rw:ates for discussions. These reports have been published as part
dd:}b e report of the Official Representatives to the Secretary of State,
ofd ;erbatim transcripts of the Conference, plus the texts of all papers
gnbmitted, are being printed by the United Nations Secretariat.
guThe United States presentation contained a considerable volume of
material that previously had not been declassified. T'his .reh.aase of
. formation was accomplished without in any way infringing on
3 insitiVe areas of information, although there was no new pattern of
1 ,ééc]assiﬁcation established exclusively for the Conference.
. TWhat did make this possible was the unprecedented number of
apers submitted by United States scientists and engineers for the
3 Einference agenda. All of them were screened according to the De-
4 ussification Guide, revised on the basis of recommendations first
3 ade by the Seventh Declassification Conference held at Harwell, Eng-
land, in October of 1954. All recommendations for the revised Guide
were reviewed and accepted by the responsible authorities of Canada,
the United Kingdom, and the United States.

Evening Lectures

% United States scientists delivered four of the ten evening lectures
4 gven during the Conference on subjects of broad scientific or public
gi aterest in connection with peaceful uses of atomic energy. On
% August 11, Dr. Ernest O. Lawrence, of the Radiation Laboratory, Uni-
3 wersity of California, Berkeley, spoke on “High Current Accelerators.”
k August 15, Dr. Hans A. Bethe, of Cornell University, lectured on

Elementary Particles: Light Mesons,” and in another concurrent lec-

. Dr. Willard F. Libby, Atomic Energy Commissioner, discussed
Madiocarbon Dating.” On August 17, Dr. Alexander Hollaender, of
hi Ridge National Laboratory, spoke on “Modification of Radiation
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e, Dr. Robert D, Nininger, Dr. Paul B. Pearson, Dr. Alvin Radkowsky, and Dr.
T8es M, Staebler,
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A model of the U. S. Technical Exhibit in Room XV of the Library Wing of
the Palais des Nations in Geneva,

U. S. CONFERENCE EXHIBITS

The United States planned and executed comprehensive exhibits
and a support program which supplemented the scientific and tech
nical contributions made by this country to the Conference agenda.

The United States Technical Exhibit, in Room XV of the Library
Wing, of the Palais des Nations, to which 105 academic, nonprofit, and
commercial organizations contributed, drew about 36,200 visitors. The
United States Research Reactor Exhibit, an operating pool-type re-
search reactor, installed in a specially constructed building on the
arounds of the Palais des Nations, was visited by 63,400 persons dur-
ing the 2 weeks of the Conference. The United States Technica!
Library Exhibit, also in the Library Wing of the Palais des Nations.
served as a reference library for delegates as well as demonstrating
the type of technical library which the United States is presenting to
other nations. It had about 19,500 visitors. An exhibit of a mobile
]aboratory and radiation detection instruments was set up in a truck
semitrailer on the Palais grounds. This mobile radiological labfn‘%‘
tory was visited by 25,000 persons. In addition, the United Natiow
showed daily in a small theatre in the Palais the eight motion picture

vhich the United States provided.
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educational and commercial exhibit held at the Palais des
in t}u’)j os in downtown Geneva under Swiss and United Nations
C.’Sltlothe United States Government presented the United States
"uSPlceS’tion Agency’s educational display. This included an “Atoms-
‘Bformae” sho?v which had been displayed in West Germany, and
Gr.'Peagntained exhibits from 18 United States organizations. Ad-
P (zhgc it were exhibits by 20 United States industrial and commercial
j Wn;;ations which had made independent arrangements with the
grissPR ibits, and including the 105 contributors t
2 A_ltogether’ in tl}ege exhibits, and inc uT ing the 105 contributors to
-~ Technical Exhibit at the Palais des Nations, 143 separate institu-
I%e g and organizations participated. In addition, 50 associations
: ;fi’publishing houses contributed to the Technical Library Exhibit.

The reactor model section of the U. 8. Technical Exhibit, with the four-
nguage label above.

The United States Technical Exhibit filled a room 40 by 100 feet.
The exhibits were laid out around the walls, and also around a central
iland.  The Union of Soviet Socialist Republics exhibit was the only
iein the Palais which occupied space equivalent to that of the United
dates. The USSR displayed models of three reactors, many miner-
ibogical samples, and some experimental equipment. Intermittently,
they showed a color film in English text on constructing and operating
ipower reactor.

The United Kingdom placed its main emphasis on the downtown
mmercial exposition. At the Palais des Nations, the United King-
' emphasized power generation, showed a model of a Calder Hall

at
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r simulator, some instruments, and its wall panel.s pictured
h projects and the famous Congo Shinkolobwe mines. The

,Seal‘;; exhibit gave considerable emphasis to ore mining and process-
Fren® d included a simplified full-scale reactor control panel, operat-
i’j"‘g’-art}on]'unction with a model of a vertical section of a reactor.

i gg; United States exhibit included 10 reactor models, two of them

Tall and four drawings and diagrams for wall panels on additlonz}l
& ¢ (’)rs. There were samples of rare earths, with flow charts on their
re8e tion, actual samples of transuranic elements, a large contin-

s a;'a ope’rating cloud chamber, a master-slave “hot” laboratory, a
D:dsefof a chemical separating plant, a model of an Argonne National
m poratory greenhouse where plant experiments are carried out, grow-
ng samples of irradiation mutated plants from Brookhave}l Ngtlona]
Laboratory, & comprehensive display of radiation-detection nstru-
ments, including a hand-and-foot counter used to protect ‘.vorkers. n
stomic plants, a 100-channel analyzer—a so-called .electror}lc “brain”
ased in scientific computations—from Los Alamos Scient.lc Labora-
ory, and a medical exhibit from the Sloan-Kettering Institute.

All of these bore explanatory labels, printed in the four official
janguages of the Conference. In addition, 25,000 copies of a .four-
jnguage brochure describing the exhibit were distributed to visitors.

The United States Research Reactor Exhibit featured the operating
-nool” reactor, installed in a specially designed and constructed build-
ing on the grounds of the Palals des Nations in Geneva. On August
» the reactor was turned over to the representatives of Reactor, Ltd.,
an behalf of the Swiss Government, which purchased the reactor from
the United States under a bilateral agreement of cooperation on
peaceful uses of atomic energy signed July 18, 1955. Formal docu-
| ments to transfer the reactor were signed on August 20, 1955.

The reactor was built by the Oak Ridge National Laboratory, oper-
ated for the U. S. Atomic Energy Commission by the Union Carbide
and Carbon Corp. The idea was to demonstrate a type of research
reactor which nations could expect to build under bilateral agreements
of cooperation with the United States, using uranium enriched to
# percent in the fissionable 235 isotope—the type of atomic fuel the
Inited States had pledged to contribute to. an international pool.
= OnJune 30, the reactor was loaded at Knoxville, Tenn., aboard two
3 Military Air Transport Service planes—a (C-124 Globemaster and a
(=34 cargo plane—and arrived im Geneva J uly 2. By July 18, just 14
vorking days after its arrival, the reactor and all its equipment were
“ued and, on that morning, the reactor “went critical” for the
8t time in Geneva. By J uly 15, the wall panels and other units of
“eexhibit also were in place.
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Dr. George L. Weil conducts a group of United Nations officials througs
the U. 8. Technical Exhibit. Dr. Weil (pointing), second, on his right, Mr. Dy,

Hammarskjold, Secretary General of the United Nations, and on his left, Dr.
Gunnar Randers, atomic energy adviser to Mr. Hammarskjold.

The reactor was placed in the center of the building, the core visible
in a waterfilled cylindrical iron tank 10 feet in diameter and sunk %;
feet into the earth, imbedded in solid rock. The superstructure of
the reactor supported two strip-chart recorders of reactor activity and
the drive mechanism of the control rods. Underwater lights illumi-
nated the pool when the reactor was not operating. They were
turned off when, every 15 minutes during the exhibit hours, the reactor
was brought to criticality and then up to its full power of 100 kilo-
watts to demonstrate the blue glow of the Cerenkov effect.

The active core was composed of 18 kilograms of uranium, enrichel
to 20 percent in uranium 2385, and enclosed in aluminum “sandwiches”
There were 23 fuel elements compactly arranged and mounted on s
aluminum grid plate supported from the bottom of the tank. Tk
13,000 gallons of ordinary water which filled the tank, and was ar
culated through the demineralizer, served as coolant, moderator, 2%
shield. : 7

The panels displayed behind the glass front of the control room ¥
~ore elaborate than required for the operation of the reactor, and
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Visi s s
?’;:t:t?rs lgokmg down into the U. 8. research reactor exhibited at Geneva
¢ 7ng t halo about the reactor core, seen at the bottom of the pool of Watex"

serves as shield, moderator, and coolant, i
= , ) , is the Cerenkov effect— illi
wi light caused by reactor radiation. eet—a brilliant

i

nt .
oy W (())ul@ have been adequate for a high power, short-period reactor.
! bPu tf)toileaitort control mechanism 1ncluded a completely automatic
¢ start-up, and ¢ . ’
cant pOWe;' P, and a simple servomechanism to maintain con-
Whil
Jeneev;hfe react(‘)‘r was being installed, President Eisenhower was
e 11 %r the “summit” Conference with the Prime Ministers of
»the Union of Soviet Socialist Republics, and the United King-
-]

HO0

————
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dom. On July 20, President Eisenhower visited the reactoy ex|
viewing the panels, and operating the reactor. He was aceoy,
by some 150 news representatives and photographers.

"In a statement made there, President Eisenhower mentione,
pects of the Atoms-for-Peace program, .and stressed his bleasyy, t{l\
“our country is able here to establish this reactor to help the Scion; ha
of the world to make progress along the lines of peaceful yg, of l‘}L
atomic energy science, for the welfare of mankind. .. . hope tlt— *f*
private business and professional men t-llroughout the world wiy, t;i:{
an interest, and provide an incentive, in finding new ways g, ﬂ_‘f
new science can be used.” il

lii;ig
YAl
! ey}

President Eisenhower on his visit to the reactor during the “summit” cub
ference in Geneva on July 20, 1955. He is standing beside the reactor pool

The formal ceremonies turning over the reactor to representati\'ﬁ:
of the Swiss Government and of Reactor, Litd. (a company financed
25 percent by Swiss AEC funds and 75 percent by Swiss private indus-
try) took place at noon on Saturday, August 20.

Official participants in the ceremony were Dr. Paul Scherre:
acting for the Swiss Government, Dr. Walter Boveri for Reactor, Lad.
United States Ambassador to Switzerland Frances E. Willis, AEC
Chairman Lewis L. Strauss and Commissioner Willard F. Libby.
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documents were signed,~congratulations were exchanged and
tor was formally transferred.

n Monday, August 22, 1955, the Swiss took physical posses-

Al no(;l reactor building. The tentative timetable called for erec-

sio! of tq gnﬂdmﬂ in Wurenlingen (near Zurich) by early spring of

ten the reactor, its equipment and exhibit panels would be

The

(

the

Chairman Lewis L. Strauss makes a brief statement at the ceremonies
mring over the research reactor to the Swiss Government purchasers. Seated
tside the reactor are, left to right, U. S. Ambassador to Switzerland Frances

2 ¥iillis, Dr. Paul Scherrer, representing the Swiss Government, and Dr. Willard

¥ Libby.

2T he United States Technical Library Exhibit installed in the Palais

Xations in Geneva included a depository collection similar to
£ o which the United States is presenting to cooperating nations

5 ¥ part of the “Atoms-for-Peace” program. The depository collec-

‘o was presented to the United Nations after the Conference.
369460—56— 3
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22 MAJOR ACTIVITIES

The United States Technical Library Exhibit contained ;
a. The AEC depository collection.
(5,200 full-size copies of printed and photostateq re
55,000 index cards)
b. Books on atomic energy furnished by publishers,
(150 titles)
c. Journals containing articles on atomic energy.
(62 titles)
d. Material describing the components of the Uniteq Sta
Exhibition. ,, tes
- (48 reports, 4 copies each)
e. Microcards of AEC reports.
(approximately 7,000)
f. Two microcard readers.
g. Conference papers.
(2 sets)
h. Complimentary commercial exhibit literature.
(89 different items, approximately 17,000 copies)

This comprehensive collection provided information, that, coupled
with information previously published in technical journals and books
represents the total contribution of the United States to the unclgsg;.
fied and declassified scientific literature on atomic energy. Guide
to the literature, journals of abstracts, and librarians’ manuals, were
included to simplify reference. An assembled card catalog arrangeq
by subject, author, and report number provided an index. )

The Technical Library Exhibit also included over 150 books on
atomic energy contributed by American publishers and a display
of technical and business journals published in the United States. -

Port%

Booklets, pamphlets and data sheets prepared by private companies |

which exhibited products, equipment, and processes in the United
States Technical Exhibit in the nearby Room XV of the Palais des
Nations and the United States Reactor Building on the Palais grounds,

were available in the Technical Library. - For the convenience of |

delegates and visitors, a card index of this material was also available.

Besides serving as a display, the exhibit provided a working refer.

ence library for delegates attending the Conference.
On August 20, Dr. Willard F. Libby, vice-chairman of the United

States Delegation, presented to the United Nations Library in Geneva, |
this United States Technical Library. The gift of the Library “"EE 4
received for the United Nations by Dr. A. C. Breycha Vauthier, chiel

librarian.

Dr. Libby stated that the Library would be kept up-to-date by the
de, as they am
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Commissioner Willard F. Libby shakes hands with Dr. A. C. Breycha Vauthier
.right), United Nations Chief Librarian, after presenting to the United Nations
su behalf of the United States, a technical library on peaceful uses of atomic

esergy. A portion of the U. 8. Technical Library Exhibit at Geneva is in the
wgekground.

\EC program. Dr. Libby pointed out that the Library is a depository
 wollection similar to those which the AEC maintains at 47 points in
% the United States and has presented to 35 other nations and interna-
% tonal organizations as part of President Eisenhower’s “Atoms-for-
# Peace” program.

Possession was turned over to the United Nations Chief Librarian
1 trthe United States staff on August 22. |
4 Nobile Radiological Unit, installed in a truck semi-trailer, was
ced on the Palais grounds to the east of the northern Library Wing

t housed the United States Technical Exhibit.
slaine

T

The trailer was
d and constructed for the AEC for use in field tests of actual
7 potential radiation, and other toxic hazards.

- The mobile laboratory, housed in a 85 x 8 foot trailer, contained
< adiation monitoring and analytical equipment for use near labora-
_“nes or industrial establishments where radioactive materials are
.. It was designed so that specific instruments may be removed or
- =talled to meet specific requirements.
. Iteontained also fume hoods, especially designed to provide, in lim-
Space, the same ventilation as full-scale equipment, air compres-
% electrical generation equipment, and a liquefied petroleum gas

23



24 MAJOR ACTIVITIES

system, in addition to supplies of deionized water, of reagen;, .
other chemical equipment, standard radiometric equipment, ben(.}zlfl
for repairs of equipment. To facilitate decontamination, all QXD(;,‘ e
curfaces are of smooth-finish plastic or stainless steel, and witl 4 nﬁie‘d
mum of crevices. Generating equipment, gas supply, and aj i -

. - . Iis.
former networks are enclosed in a fireproof compartment forwyyg

Motion pictures. In addition to the eight technical films thyy he
United States contributed to the United Nations moti.on Picture pr;e
gram, the United States sponsored a single showing in Englig), o -
film, “Borax.” The eight technical films supplied to the Unitgq Naﬁ
tions in the four official languages of the Conference were “Nu('lea-
Reactors for Research,” “Sodium-Graphite Reactor Progress Rel)ort’r‘

“Developing Homogeneous Reactors,” “Construction of the Argony, -

Research Reactor,” “Safety Experiments with a Boiling Reactq, ~
“Radioisotopes : Their Application to Humans,” “The Radioisotom in
General Science,” and “A Is for Atom.”

Selected Reference Material

To supplement material presented in its technical and scientif
papers, and to provide more detailed information on many aspects of
the peaceful uses of atomic energy, the United States presented to the
Official Representatives of the 73 nations and eight specialized Uniteq
Nations agencies taking part in the Conference, and to Conference
and United Nations officials, handsomely bound blue and gold 8-volume
sets of Selected Reference Material.

The first presentation of the sets was made by Chairman Straus
at a luncheon for United Nations Conference Officials given August
9 by the United States Official Representatives. Iach was presented
with a copy of a special Introductory Volume. Chiefs of national
delegations were notified in letters from the Chairman that a set was
being reserved for each official representative and was available
through the United States Technical Library at the Palais des N

tions, and that additional sets could be shipped from the United States

to whatever address each wished. Copies of the special Introductory
Volume, printed in four lunguages, and illustrated with color phote

graphs. were distributed 1n Geneva, as were 136 of the 8-volume sets’ |

The Introductory Volume carried, as a dedication, the statement
from President Eisenhower which was displayed on placards
at the United States Technical Exhibit and at the Research Reactr
Exhibit. In a preface to the Volume, Chairman Strauss said:

+ Additional paper-bound copies of 3
intendent of Documents, Unifed States Government Printing Office, Washington

. . . Supet
volumes of the set are for sale by the ‘\‘[': ¢
o=
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«Interchange of scientific and technical knowledge will 'greatlly
itate the work of the scientists and engineers whose skills W].n
f;c(ll ;‘,oted to the future development of the peaceful uses of atomic
?ne}ﬁ:e United States has made available to the world’s scientific
munity a large body of such data. In honor of this historic
C;?m ferencve and to stimulate further exploration and development
;mtlhe beneﬁci‘fll .applications of nuc.lear energy, th(?, U. S. Atoplic
Enerey Commission has prepared this speci a.l collection of technical
data EOI‘ the use of the delegates and the nations represented.

«The purpose of this collection is to provide information concern-
ing the ways that we have found in which fissionable materials can
beuput to work in nuclear rea‘ct.ors for research purposes and for the

roduction of power and radioisotopes.

]t is our sincere hope that this material will be of practical value
{o the men and women of science and engineering in whose hands the
great POWer of the atom is becoming a benign force for world
1‘;83 ce.”

v jucational and Commercial Exhibits

The educational and commercial exposition at the Palais des Ex-
3 xitions, included approximately 1530 industrial exhibits from as
= pany firms in eight countries, plus the educational shows of France,
the United Kingdom, and the United States. It was estimated by
4 qonsors that there were about 40,000 visitors, including delegates who
§ mended without charge and public paid admissions. ‘
The exposition literature listed France as having 49 exhibitors, the
['nited Kingdom 37, Switzerland 23, the United States 20, West Ger-
any 11, Belglum 3, and the Netherlands and Lichtenstein, one each.
# Tie United States Government did not officially sponsor commercial
mrticipation in the exposition, but notified individual concerns that
sight be Interested so that they could, if they wished, arrange in-
#pendently to have exhibits there.
France, the United Kingdom, and the United States sponsored edu-
wonal displays, that of the United States being the previously

tioned United States Information Agency’s “Atoms-for-Peace”
¥ from West Germany.

ResuLts or CONFERENCE

it Wi

: iﬁ the planning stages of the Conference, Dr. Rabi pledged to other
::’15 that the United States would throw its “full weight” behind
2 1iations for the Conference, and would gather the “best work of
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the best brains” for its participation. The report of the Offie;
resentatives to the Secretary of State declares that the Rep
tives “believe that this promise was fulfilled in the Uniteq
presentations at the Conference, and that the United States ¢
tion to world knowledge through the Conference was entirely
sentative of United States progress in developing, in alj i
aspects, the peaceful uses of atomic energy.”

Their report states that “it will not be possible for some ;
appraise fully the results of the Conference. Certain resy]ig
cited with confidence, and others can be inferred as probahle »

MAJOR ACTIVITIES

al REP-
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The following accomplishments of the Conference are they, Cite

1. The exchange of information, and the friendly inte,

DOOIGTR

among delegates to the Conference, began the re-establislclfs;f

of world-wide communication among atomic scientistg and gy
gineers. The stimulation of these contacts, the access tq ne .
and broader information, provides an opportunity for tf
inventive imagination of the world of science to explope ':
discover, and to develop new knowledge for the benefi OfgaEE
nations.

Great quantities of scientific and technical information, gy,
of which never before had been made generally available, wers
freely exchanged among the delegates of all mnations, fﬁ
nations learned new facts. Countries on the brink of wig,
atomic development will consequently be able to plan ahesd
with greater confidence. Nations still without atomic pr.
grams have acquired a workable basis for determining wha
they can best undertake and how to go about it.

. Through the full reports on the Conference which were widels

carried by the news services of the world, people everywhere
have had the opportunity to learn of the many useful and coz-
structive purposes to which atomic energy can be applied for
their betterment and welfare. As a consequence of this and
of further cooperation among nations, it is reasonable to hopr

that the blind dread which many may feel of atomic energs.
if they know it only as a destructive force, may be abated

This is particularly true since the Conference emphasized th ¥

highly significant fact that the scientific and industrial d¢

velopment changes being brought about by atomic en&?;;
of i

which can profoundly alter the economics and patterns

of people throughout the world, is being guided by considers = ]

tions for the biological requirements of man, and directed 1= |

ward advancing human welfare.

to harness atomic energy for the welfare and bettern
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man, and this nation’s willingness to share its knowledge and
to learn from others, has helped to convince delegates from
other nations of the sincerity of United States efforts to “strip
the atom of its military casing and to adapt it to the arts of
peace.” The reports these delegates make to their nations, and
the news of the Conference which has preceded them, should
convey a new understanding of the peaceful policies and in-
tentions of the United States.

_If we are correct in this estimate, it must follow as a result
of the Conference that people in other nations will have a

greater understanding of the United States desire and efforts
to achieve a decent and enduring peace.

(534

In closing the report, the Official Representatives concluded that the
conference had fully justified the money, the effort and time which
he United States invested in it, as the President recognized in urging
(hat this Conference should be followed by another to continue “this
great beginning of international cooperation.”

RQOERTS



Part Two
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MAJOR ACTIVITIES IN ATOMIC ENERGY
PROGRAMS, JULY-DECEMBER 1955

Raw Materials

_world uranium production and receipts of u_ranium in concen-

tes from both domestic and foreign sources contmue(:‘l to show sub-
;tﬁntial increases. Further expar}sion in. prpduction will result. fro-m
3 :he operation of new ore processing facilities under construction in

ihe Union of South Africa, Canada, and the United States.

|

DomEesTic PrODUCTION

Domestic uranium ore and concentrate production continued to rise,
maintaining the United States’ status as one of the leading uranium
roducers. Production will increase further with the expansion of
present mills, the completion of new facilities now under construc-
tion, and the construction of additional mills upon completion of
contracts now under negotiation.

(ire Production

f During the last 6 months of 1955, the number of producing mines
i increased to an estimated 925, as compared with approximately 850
is of June of this year. Although the rate of increase in number of
1 producing mines slowed considerably, the production rate from ex-
sting mines continued its sharp increase.

4 Uranium producing areas were extended by the first commercial
= deposits of uranium in Oregon and Texas and new areas of potential
production were developed in North and South Dakota and Alaska.

'ire Processing

el

Ore production is in excess of current processing capacity but addi-
2 Umal mill facilities are being provided at a rapid rate. Except for
4 e Commission’s mill at Monticello, Utah, all expansions and new
4 ills are privately financed. Stockpiles of ore in excess of normal
& tant requirements are found only at locations where new mills have
3 /stbeen completed or at locations where new mills are either planned

under construction.

31

00290




32 MAJOR ACTIVITIES

Contracts were completed between the AEC and the Rare Megy,
Co. and the Trace Elements Corp. for the construction and Operati‘o‘\
respectively of mills at Tuba City, Ariz., and at Maybell, Coj,_ a l’z
construction of these mills was begun. Two other mills, 4¢ F;d(,zi

pium in high
ifv for a cont
rh‘ut pl‘()duotl()

rorminate Mar

mont, S. D., and Moab, Utah, are under construction, and nipe mille 1 The Eldorac
are in operation. A contract was signed in November with ¢ OHti.\ » expand the «
nental Uranium, Inc. for construction of a mill in the vieinity (‘; torthern Saska
La Sal, Utah. R B o result of

On the average, processing plants on the Colorado Plateyy Were :-u‘by Verna |
operating at slightly above their rated capacities, accounting f,, t},e lﬂc‘]o. The exp:
record levels of production reached during this period. ¢ :everal small p:

The large mi
;n northern Sas

New Ore-Buying Station !
now operating a

The Globe, Ariz., ore-buying station and sampling plant g oft. In the Blind 1
cially opened on July 5, 1955. centrates began
Mines, Litd. in la

f

Aleom Uraniw
Denison Mines, .
tinl capacity, wit

In the Bancro
Litd. 1s construct
late in 1956.

The redesignes
and Refining Co

centrated ) urani

Uranium From Phosphates

Small tonnages of uranium concentrates continued to be prodyeeq
and shipped as a byproduct of the recovery of phosphate chemiey),
and fertilizers from Florida phosphate rock.

FoRrREIGN ACTIVITIES

Belgian Congo

The Shinkolobwe mine in the Belgian Congo continues as a signif- Australia

ant producer of uranium concentrates.”

Production of ]
Hill mine and tre
ments being mad
began operation i,
from the Rum Jw

South Africa

Production from South Africa increased with the addition of twe
new processing plants, bringing to 13 the number of plants now i
operation. - The Combined Development Agency, a joint Unitel
Kingdom-United States-Canadian organization for procurement of
uranium and thorium supplies, has approved construction of one ﬁé;
ditional mill, bringing to 16 the total number of plants authorizd

Pm'tugaz

)
Portuguese oper

Canada
;ncreases in don

, r.ateau, again refi

Private lndustry.

at

In August, the Canadian Government announced that March |
1956 wonld be the deadline for negotiating further contracts for v
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.1 high grade concentrates with private companies. To qual-
. N c:ntmct, the contractors must present reasonable evidence
v n‘o‘duction will commence about April 1, 1957, Contracts will"
it P e March 31, 1962.

,gn}lie Eldorado Mining and Refining Co., Ltd. has announced plans

T- ‘qnd the capacity of its present mill in the Beaverlodge area of
to e)p(rn Saskatchewan. Substantial ore reserves have been outlined
ﬁfé :esult of the recently completed development program at the
J py Verna property, which includes ground under lease to Eldo-
near yThe expanded mill will also derive some of its ore supply from
rado- 1 small privately operated mines.

;iiﬂ 1
gy for

F yenn .

" The large mill of Gunnar Mines, Ltd. in the Lake Athabaska area
. porthern Saskatchewan started up in August and the first unit is
mw operating at rated capacity.

Mln the Blind River area of Ontario, first production of uranium con-
«entrates began with start-up of the milling plant of Pronto Uranium
\ines, Ltd. in late August. Construction of the two milling plants of
\Joom Uranium Mines 1s proceeding on schedule. Consolidated
%)e;ﬁson Mines, Ltd. began construction of a milling plant of substan-
ial capacity, with operation expected early in 1957.

In the Bancroft area of eastern Ontario, Bicroft Uranium Mines,
l1d. is constructing a mill which is scheduled to begin treating ore
ate in 1956.

The redesigned Port Hope refinery operated by Eldorado Mining -
ud Refining Co., Ltd. is now producing metal grade -(highly con-
antrated) uranium oxide.

A oo i

Australia

Production of low-grade mechanical concentrates from the Radium
Hill mine and treatment plant continued at a normal rate, with ship-’
3 zents being made to the Port Pirie chemical treatment plant, which
=g operation in mid-August. Shipments continued to be received
om the Rum Jungle ore processing plant.

i

furtugal

| . R . . . .
]mmguese operations continued at a normal rate durlng this period.

Dontestic ExpLoraTION

[
L

Increases in domestic ore reserves, both on and off the Colorado
& Veau, again reflected the greatly expanded exploration activity of
“Wate mdustry. This has permitted orientation of Government ex-

SO0
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ploration activities performed by the Commission and the . § G
logical Survey to appraisal of results of private exploratiqy ar)]-
execution of basic geologic programs. Private interests haye nOl:
assumed virtually all drilling activities in connection with uraniuM
exploration and development.

Government drilling, restricted to support of geologic inveg;, .
tions, amounted to less than 200,000 feet in the last half of 1955gf*_'
comparison to 358,000 feet in the first half. The first conMercilrI;
deposits of uranium were found in Oregon; significant reseryeg a: ‘
being developed in the Dakota plains lignite fields; and a conside;
able tonnage of uranium ore has been found in Karnes County, Texas-
Recent preliminary investigations indicate the possibility of 4y ini:
portant uranium deposit on Prince of Wales Island, southeastey,,
Alaska. A major discovery was made in the Ambrosia Lake gye, of
McKinley County, N. Mex. during the period. Preliminary regy} of
drilling by private companies indicate that reserves in the arey may
amount to several million tons.

Iy

Process DEVELOPMENT

Work on the development of various uranium recovery procegse
continued at the U. S. Bureau of Mines Experimental Station at S}
‘ Lake City, Utah, the National Lead Co., Inc. operating the Raw Mj,.
By - terials Development Laboratory at Winchester, Mass., Battelle Memg.

] rial Institute, the Dow Chemical Co., and Arthur D. Little, Inc.

Laboratory and bench scale studies on Chattanooga uraniferou

shale continued at Columbia University.

Production

The production of the various special nuclear materials during the
last half of 1955 equalled or exceeded the quantities produced during
the first half of the year.

Construction of the gaseous diffusion facilities at Portsmoutk.
Ohio, is ahead of schedule as the last building is nearing completio.
Construction of additional feed processing facilities which begas
last March at Fernald, Ohio, St. Louis, Mo., and Paducah, Ky. »
under way.

Privately Owned Feed Material Facilities

On October 27 the Commission’ announced it would accgpt pr>
posals from industrial concerns for the manufacture of uramum!ﬁ‘f‘m
material. Deadline for submission of proposals is October 1, 19%6.
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sifically, the Commission is interested in.receiving proposals
Spe alified firms to process, over a 5-year period, uranium ores or
" q;ates to either uranium trioxide, uranium tetrafluoride, or
C‘mc%nm hexafluoride, with deliveries to begin about April 1, 1959.
'ram(l;lommission will consider proposals for any production rate up
we aximum of 5,000 tons U;Os equivalent per year. Proposals may
t ﬂmsed on arrangements whereby the U;O: concentrates are sup-
be l:laby the Commission and refined salts returned.
hzltematively the Commission will consider proposals for direct
chase of the refined products from a company having or obtain-
-ugrits own supply of uranium ores or concentrates. In the latter
nnection the Com.nission will consider appropriate modifications
f;r:(,ontr.ewts now in effect between the AEC and suppliers of uranium
_oncentrates. . |
puring November a “Formal Inquiry for Purchase of Uram}lm
products from Private Industry” was sent to about 600 companies.
These companies and other interested persons were invited to a general
Jrientation meeting designed to present the scope and magnitude of
tho undertaking. Proper security clearances were required for at-
rendance at the sessions.
More than 100 persons representing 70 companies attended. The
neeting was held in Washington on December 8.

MississppI VALLEY GENERATING Co. CONTRACT

By letter dated July 16, 1955, the Director of the Bureau of the
Budget confirmed an oral notification of July 11 to the Commission
that the President had accepted the commitment of the mayor of
Memphis, Tenn., that the city would construct a powerplant adequate
to serve the people of that community without requesting any funds
from the Federal Government toward construction ; that in this situa-
uon there was no longer any requirement for the arrangement made
with the Mississippi Valley Generating Co.; and that the President
was requesting the Commission to take immediately the necessary
deps to bring to an end the relationship between MVGC and the
United States.

On July 11, 1955, the Commission’s General Counsel submitted to
e Commission his opinion that the MVGC contract had become
diective pursuant to legal authority and constituted at that date a
1lid obligation of the Government.

On July 14, 1955, the Commission requested the views of the Comp-
rller General on the course of action it might pursue to accomplish

*-'1% direction of the President and on the availability of funds appro-
Prated to the Commission for expenditures in connection with such

tetion,

3
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On July 29, 1955, the Assistant Comptroller General confirmeg {t

. .. 16
views expressed by the Commission’s General Counsel as to the valigjt,
and effectiveness of the contract and advised that, insofar as the COr}
tract terms and statutes applicable to the operations of the Atom;‘
Energy Commission were concerned, the Government had no right qf
that time to terminate the contract without liability and that i¢ tl‘l
MVGC was willing to enter into an agreement of settlement, the Come
mission could use its appropriated funds for the payment of th‘
settlement. ¢

However, he called attention to the hearings of the Subcommj "
on Antitrust and Monopoly Legislation of the Senate Committe, Oﬁ
the Judiciary which were then in progress, and which raised question,
of possible conflict of interest and public policy with respect tq th;
contract. Inthe circumstances he suggested that the Commissioy con.
sider appropriate means to protect the interest of the United Stateg
should it develop that the Government is entitled to relief from [;,_
bility on the ground of public policy.

On July 30, 1955, the Commission notified MVGC of the Preg.
dent’s direction that AEC take the necessary steps to bring to an engq
the relationship between MVGC and the United States. The hope
was expressed that the parties might agree on a mutually acceptable
basis for bringing the contract to an end. .

On August 2, 1955, limited negotiations looking toward a possible
settlement were begun. At the outset of these discussions, the con.
pany was put on notice that the Commission was studying the conflict
of interest and public policy question, and there was a clear under-
standing that the Commission was not waiving any contentions which
might be available to the United States on this score.

In the meantime, in a letter dated August 1, 1955, the Commission
asked the Comptroller General’s office for clarification of its suggestion
regarding the taking of appropriate means to protect the interest of
the United States on the public policy issue.

The Assistant Comptroller General replied, in a letter dated October
3, 1955, that the evidence so far presented before the Senate Judiciary
Subcommittee (June 27-August 8, 1955) indicated the possibility of
a violation of 18 USC 434 or other conflict of interest statutes in con-
nection with the negotiation of the Dixon-Yates contract which
might well affect the contract which resulted. It was his view, there
fore, that no settlement of the liability of the United States in con-
nection with the contract should be made which did not save to the
Government the right to have the public policy issue judicially deter
mined should it later be decided to follow that course of action.

On October 7, 1955, in a letter to the Joint Committee on Atomit
Energy, the Commission advised that it had been studying the pote?
tial effects upon the contract of the questions of possible conflict of
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o and public policy developed in‘the Senate Subcommit.tee hear-
interf’»“'; was stated that, on the basis of the study done thus far,
g I'o‘ht be a question as to the validity of the contract and in the
ther® mi;nces the Commission had decided to hold in abeyance the

’:7 ire S 1 » - =l .
: i’!ﬂu_].nltion of the major aspects of a settlement with MVGC until
,: ll ! " ! ;
4 pegot :qlvsis had been completed. Representatives of MVGC were
E ) ﬂI *oe . ..

i dwfiqed of this decision. o

E gd‘\~ Opportunitv was offered to the company representatives to pro-
E k n A J

Jeir views in the matter, and a memorandum dated October 18,

vide ton phases of the evidence adduced in the Senate Subcommittee

39y . . . .
Igarinuq and related evidence in the earlier SEC hearing (of June
I ;‘.‘Q) t:vas submitted to the Commission by Daniel James, Counsel
1433

for MVGC.

on November 22, 1955, the Commission’s General Counsel sub-
“ted to the Commission his opinion dated November 15, 1935, re-
wing the hearings before the Senate Subcommittee and the SEC,
ﬂe(; re]éted data respecting the contract. In brief the evidence indi-
;nte d that an officer and director of a firm which became the financial
ineﬁt of the contractor, while acting in aid of the contractor with the
mowledge of and at the request of its principal representative, also
qcted as one of the principal advisors to the Government in the nego-
iion and formation of the terms of reference upon which the contract
was founded. The opinion concluded that there was a substantial
question as to whether there were material violations of law and
public policy in the inception of the contract which violations would
result in its being held invalid by the courts.

On November 23, 1955, the Commission advised MVGC that, upon
the advice of counsel, the conclusion had been reached that the con-
et was not an obligation which can or will be recognized by the
United States. Notice of this action was also given to the Joint
Committee on Atomic Energy, the Budget Bureau, the Comptroller
General and the Attorney General, together with copies of the General
Counsel’s opinion. At about the same time, the action of the Com-
mission was made public along with the General Counsel’s opinion.

On December 13, 1955, the MVGC filed suit in the United States
Court of Claims for $3,5384,778 claimed for breach of contract.

Military Application

Analyses of the results of Operation TEAPOT, the test series con-

ducted at the Nevada Test Site in the spring of 1955, opened several

#w and promising avenues for weapons research and development.

m?S@ should lead to weapon development which will strengthen ma-

*rially the defenses of this nation and the free world. Research and
460—50——4

Ststetelolog

1ol .o 5 ma
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development during the last half of calendar year 1955 proceeq, 4
on an expedited basis, both for these new approaches and for thoge
established by earlier study and test.

Increases were made in the staffs of the Los Alamos Scientific T 4y,
oratory, Los Alamos, N. Mex., and of the University of California
Radiation Laboratory, Livermore, Calif. Additions to certain of the
engineering and production units of the weapons complex were put
underway. Weapons production continued in accordance with the
directive of the President.

Safety Tests

To further the knowledge concerning the safety of weapons in stqy.
age and transit, the Los Alamos Scientific Laboratory began a serje,
of experiments on November 1, 1955 at the Nevada Test Site. Theg,
experiments were designed to provide essential data CONCerning the
behavior of the various weapons and devices under conditions simy]at.
ing those which might occur in case of fire or accident. These wepe
small scale tests and therefore the personnel and material require.
ments were considergbly less than those for previous tests.

Eniwetok Test Series Announced

On January 12, 1956, the Commission and the Department of De.
fense jointly issued the following announcement:

“In the absence of effective international agreement safeguarded
by adequate inspection to limit or control armaments, the United
States Government continually endeavors to maintain the most mod-
ern efficient military strength for purposes of peace. Pursuant to
this course, preparations are under way for a series of nuclear tests
to begin in the spring at the Eniwetok Proving Grounds. One of
the important purposes of this series will be the further development
of methods of defense against nuclear attack.

“Air and sea traffic will be notified through normal channels of the
details of the control area well in advance of the commencement of
operations. )

“QOperations will be conducted by Joint Task Force 7, commanded
by Rear Adm. B. Hall Hanlon, USN. Dr. Alvin C. Graves, Loz
Alamos Scientific Laboratory, is Deputy Commander for Scientific
Matters.”

Chairman Lewis L. Strauss, of the Atomic Energy Commission,
made the following supplementary statement in response to published
speculation and inquiries of correspondents.

“The forthcoming series of nuclear tests at the Eniwetok Proving
Grounds, as announced today by the Commission and the Department
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Defense, will involve weapons generally smaller in yield than those
d during the 1954 test series. .
Wt is anticipated that the energy }*elease of the largest test will

be qubstantially below that of the maximum 1954 test.”

Jdditions to the Complex

puring the last half of calendar year 1955, several important addi-
. ¢ to the weapons development and production complex were begun-
uf)nompleted. The Commission’s Mound Laboratory at Miamisburg,
8}30 operated by the Monsanto Chemical Co., was assigned new pro-
ducti:m and development functions for the program. ‘ Effective J uly
1,1955 its administration was transferred from Oak Ridge Operations
dtﬁce to Santa Fe Operations Office.

The Rocky Flats Plant near Denver, Colo., operated by the Dow
Chemical Co., is undergoing an important expansion. Architect-

_yineer work is being done by the Catalytic Construction Co. of
philadelphia, Pa., and the construction work is being accom.plished
by the Swinerton and Walberg Co. of San Francisco, Calif., and
Denver, Colo.

A $2.5 million expansion project at the Commission’s Albuquerque
plant, operated by the American Car & Foundry Industries, Inc., was
nearing completion. Other smaller additions were undertaken at
other existing weapons facilities and at the national weapons
Jaboratories.

Tenth Anniversary of the Alamogordo Test

The Los Alamos Scientific Laboratory held an open house on July
16-17, 1955 the tenth anniversary of the detonation of the world’s first
nuclear explosion at Alamogordo, N. Mex. Local residents and
guests, including representatives of the press and the educational and
scientific fields, thus had the opportunity to be informed of the un-
cassified facts on the nature of research facilities needed by such a

laboratory and of the type of research accomplished, both for defense
and for peaceful application.

Reactor Development

The program of developing reactors for industrial and military
Power and for naval and aircraft propulsion made significant progress
Quring the last 6 months of 1955. Expenditures for this period totaled
Pproximately $62.3 million.
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In September the Commission issued its second invitation undeyp the
power demonstration reactor program for proposals to de\'elnp’
design, construct and operate power reactors ranging from 50q [(;
40,000 kilowatts of electrical capacity to demonstrate the Practicy)
value of such units for commercial use.

Emphasis continued on development of advanced power Teacto,
technology through a number of experimental reactor projects, In
this program four reactors are under construction, three of whic], ﬂfe
scheduled to be completed in calendar year 1956, and the fourt), i
1957. Construction of a fifth is scheduled to start in 1956. In additi,,
four new small reactor experiments are underway to explore gt}
promising reactor concepts. '

In the field of military reactor development, the Large Ship Reget or
project advanced to the architect-engineering stage and decision wy,
made to build the prototype at the National Reactor Testing Statioﬁ
in Idaho. The USS Nauwtilus, powered by the Submarine Thermg)
Reactor, Mark IT, had steamed more than 25,000 miles and the reacty,
continued to operate satisfactorily. Development work for a hoilipe
reactor to produce about 200 kilowatts of electricity was begun ai
a part of the Army program. Prospects for nuclear powered ﬂi"h’t
continued to show promise. N

A major tool for developing all kinds of reactors, the Engiueerig
Test Reactor, advanced to the architect-engineering stage. In pu;
pose, it is a companion to the Materials Testing Reactor and is to he
built next to the MTR at the National Reactor Testing Station.

Following a survey which defined the shortage of nuclear engineers,
the Commission announced its first summer short course in reactor
technology for college faculty members. Waiver of certain charges
for fuel for reactors for educational institutions was also announced.

CrviLian Power ReEactor ProGram

Pressurized Water Reactor

During the last 6 months of 1955 substantial progress was made
in the construction of the Nation’s first large-scale (60,000 kilowatt)
civilian nuclear powerplant—the Pressurized Water Reactor (PWR)
at Shippingport, Pa. Westinghouse Electric Corp. 1s developing.
designing and fabricating the nuclear portion of the PWR for the
AEC. The Duquesne Light Co. of Pittsburgh is building the con-
ventional portion of the plant and will operate the entire plant when
it 1s complete.

Excavation was completed in July. First concrete for the reactor
foundation was poured in August and some 15,000 cubic yards
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te were in place by November 1. Erection of the steel structures
-rete < o ] ‘ 7 L
ner se the nuclear portion was begun in November by the Pitts-
hou®

@ p-Des Moines Steel Co. under a fixed price subcontract to
s ril-
mlré‘ :

o0

yestinghouse- o . . .

’i‘he reactor vessel, which will co_ntaln th.e core of wura.nn_un fuel,‘ 18

pelng constructed by Combustion El]gﬂlegl'lll{_f Co. In 1.ts Chatta—
3 v . Tenn., shops. The plate in this vessel, 814 inches thick includ-
m)Oglgl/ .inch cladding of stainless steel, was rolled by the Lukens
ine ;] éz of Coatesville, Pa. Special transportation arrangements

:fﬁebe required to move this 33-foot long, 12-foot diameter vessel to
" <te ab Shippingport.

e ;vo steam generators are being constructed by The Babcock &
W?;cox Co. and two by F oster VVhe.eler. Corp. All otheI: majwo.r
qomponents are on order with first deliveries expected early m 19f’("
" The Duquesne Light Co. has placed Purchase orders f01: all major
wquipment to be installed in the turblne-g(?nerator portion of the
plant with delivery expected-concurrent]y with nuc'legr compoenents.
In addition, the company will assume up to $5 million of the cost
nnected with development and construction of the reactor portion
of the plant and will purchase, at specified rates, steam generated
wv the reactor.

‘Industrially sponsored large pressurized water atomic powerplants,
omewhat modified by comparison with the Shippingport plant, have
e proposed by Yankee Atomic Electric Co. (see p. 47—48), and
arlier by the Consolidated Edison Co.

W

e R
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w

suling Water Reactors

The Argonne National Laboratory continued its work on the de-
wlopment of boiling water reactors. This type of reactor differs
irom the pressurized water reactor in that steam generation is al-
awed to take place in the reactor pressure vessel at the core itself.

i The development of the technology of the boiling reactor involved
2 wveries of reactor tests known as the Borax experiments, the first of
© shich (Borax I) was operated at the National Reactor Testing Sta-
# wnin Idaho in 1953. The second experiment (Borax IT) was con-
- ueted during the winter of 1954-55 to study the steady state and
ansient characteristics of a boiling reactor and to define the limits

Fd
+

{stable operation as a function of variables such as pressure and
- alfic power.

¢ The Borax T1I experiment used the same reactor vessel as Borax 1T,
: “Wincorporated a new core to produce greater thermal power. In ad-

o, a 3,500-kilowatt turbine-generator was installed. This reactor

Fame ~~"3eal on June 9, 1955, and on July 17, 1955, the town of
291

shsailis
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Arco, Idaho, was connected by transmission line to the Borax Powe
plant. For an hour and five minutes electricity exclusively frop, ﬂ;f“
plant was furnished to Arco. '8

The next step in the development of the boiling reactor pro; ct i
the construction and operation of the Experimental Boiling “’a£ s
Reactor powerplant (EBWR), which is designed to produce 20 me;r
watts (20,000 kilowatts) of heat and 5,000 kilowatts of electricﬁ:
A plant of this capacity was considered to be the minimum whig,
would enable sound extrapolation to large size central station powerl
plants. The EBWR is now under construction at the Argmm,;
National Laboratory and is expected to be generating power qy,;,
the latter part of 1956.

Sargent & Lundy Co. of Chicago is the architect-engineer fo, the
project; the Sumner Sollitt Co. has a lump-sum contract for con.
struction of the reactor building; the turbine-generator, condenge,
circulating water pumps, and associated equipment are being fabrii

~cated by the Allis-Chalmers Co. The reactor vessel is being ¢y,
structed by The Babcock and Wilcox Co., and the Graver Tank Co,
erected the steel containment shell. g

The boiling reactor for which Commonwealth Edison and ggg.
ciates have requested a license would carry this type of atomc
- powerplant to the full-scale stage. :

ng

Sodium Reactor Experiment

A sodium-cooled, graphite-moderated experimental reactor of %)
megawatts heat capacity is being built by Atomics International, a

division of North American Aviation, Inc., at Santa Susana, Calif,

25 miles northeast of Los Angeles. The engineering test building,
to be used for conducting experimental tests and for assembling fuel
elements, moderator, and other reactor components, was erected by
the Dudley Steel Co. and is now occupied by Atomics International
personnel. The reactor building is scheduled for completion in Jan-
uary 1956 by the George A. Fuller Co.

Many of the large components of the reactor assembly are ready
for installation. The core cavity liner and the outer tank, fabricated
by the American Pipe and Steel Corp. were completed and assembled.
The inner core tank was completed for assembly in November by the
Southwest Welding and Manufacturing Co. The sodium pumps
being manufactured by the Byron Jackson Co., and the sodium hest
exchangers, fabricated by the Alco Products, Inc., are being 8
sembled for installation.

Final assembly of all components for the SRE is scheduled fi ,
April 1956. Full power operation is anticipated by July or Augi® §
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. Meanwhile, engineers are being trained for reactor operation,
a6 erimental testing of reactor components is being continued.
and ?‘zfnal plans did not provide for generating steam or electricity

.Oriie SRE. However, all public and private utilities within trans-
wit .bn distance were queried. A contract is being negotiated with

csslouthern California Edison Co., under which they would, without
(he to the Government, install and operate a turbine-generator plant
. Juding heat exchangers and other electrical equipment. The com-
e would pay the Commission 45 cents per million BTU for the

: : used to generate electricity, and has agreed to share with public
éier groups the information developed in the installation and opera-
" nof the generating equipment.

v The Commission has accepted for negotiation a Power Demonstra-
son Reactor Program proposal from the Consumers Public Power
pistrict of Columbus, Nebr., for the construction and operation of a

sodium-graphite power reactor. The fabrication of this reactor
is expressly contingent upon the successful operation of the Sodium
Reactor Experiment.

Atomics International completed a preliminary design study for a
- 000-kilowatt net electrical plant which takes full advantage of the

nerimental and fabrication experience gained with the SRE. This
gudy is the basis on which Consumers submitted its proposal.

Fust Breeder Reactors

Numerous experimental tests were conducted at the first Experi-
§ mental Breeder Reactor (EBR-1) to evaluate this system further.
3§ Fuel elements of plutonium were fabricated for EBR-1 and will be
1 iusein the near future. The plutonium loading will give valuable
eehnical information on breeding and control behavior, and will pro-
rde other nuclear engineering data. ’

The development of the second Experimental Breeder Reactor
3 (EBR-2) is well underway. The plant will be sodium-cooled, and
vill generate 62.5 megawatts of heat, and produce 15,000 kilowatts
more of electricity.
. A one-half scale, non-nuclear mechanical model of the EBR-2 was
ilt at the Argonne National Laboratory. The model operated suc-
 esfully and demonstrated the technical feasibility of operating

wchanisms under sodium at temperatures of 700° F. The hydraulic
aracteristics of the sodium-coolant system and the performance and
hability of the electromagnetic coolant pumps are being determined.
Construction of the EBR-2 is scheduled to start in 1956 at the
*onal Reactor Testing Station. The reactor is due to be in opera-
“tat full power in calendar year 1959,

i

R T
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The construction of a zero power fast critical assembly wqq con
pleted at the Idaho testing station. This facility began Operatinﬁ :»
October and will be used to provide acenrate data necessary f, t}]é
detailed design of the core of EBR-2.

A facility for the development and experimental fabrication ¢ el
elements containing plutonium is an essential requirement for tl}(
development of fast breeder reactor powerplants.. Constructigy,
such a facility at Argonne National Laboratory 1s underw
completion scheduled for 1956.

The sodium-cooled fast breeder type of atomic powerplant woulg
be carried to the large-scale stage by the Power Demonstration Reuctg}
Program proposal of the group headed by the Detroit Edison (3, for
a 100,000 kilowatt installation, (see p. 47). )

A fast breeder reactor concept of advanced design 1s being invest;.
gated by the Los Alamos Scientific Laboratory. The reactor “'Oﬁld
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vantages include elimination of fuel element fabrication, greatey
burn-up, improved heat transfer characteristics and high breegjp,
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Homogeneous Reactors

A homogeneous reactor is one in which the fuel material is evepy
mixed throughout the moderator. Aqueous homogeneous reactors
are attractive for the production of power because the fluid state of
the fuel and the unique quality of heavy water as a moderator make
possible such desirable characteristics as high power density and low
fuel inventory, continuous removal of fission products and radiation
damage preducts, high degree of nuclear stability, elimination of fuel
element fabrication, elimination of control rods, and simple mechani-
cal design.

Aqueous homogeneous reactors are classified as one-region—if the
fissionable and fertile materials are uniformly mixed—or two-regior—
if the fissionable material is in a core, surrounded by a blanket of
fertile material in a shell. They are also classified as circulating
juel or boiling, depending upon the method of removing heat.

Primary responsibility for the aqueous homogeneous reactor pre-
gram is assigned to the Oak Ridge National Laboratory where the
Homogeneous Reactor Experiment No. 1 (HRE-1) was designed and
constructed, and in 1954 dismantled after 2 years of successful opers-
tion. The program is now focused on the Homogeneous Reactor Ex-
periment No. 2 (HRE-2), a two-region system.

The objectives of the HRE-2 are: to demonstrate that a 1.1011_*9‘
geneous reactor of moderate size can be operated with the continuitf




Was Com,.
el\‘(‘ltl()n ifl
“t\' f()l‘ t}l(z

On of fuﬂ
it for the
'llction of
Way wigy,

it \\'Ouhl
" Reuctur
n Co, for

' Invest;j.
tor woylq
entia) ad.
1, Zreater

bl‘eeding

1s evenly
S reactors
d state of
ator make
vy and low
radiation
on of fuel
mechani-

m—1if the
»-reqion—
lanket of
irculating
-at.

wctor pro-
where the
igned and
ful opern-
actor kEx-

a homo:
~ontinuity

3
§
b
= 1

45

JULY-DECEMBER 1955

1of & powerplant; to establish the reliability of engineering

ed ’ . .

uir? s and components of a size which can be adapted to full-scale
r1als . . . . . .

matel ts; to evaluate equipment modifications leading to simpli-

o7l lan . . .

o Eq and economy ; to test simplified maintenance procedures, par-
o gtions At ,

ni‘qtquv maintenance under water: and to develop and test methods
1 »

" the continuous removal of fission and corrosion contaminants.

for nstruction of the HRE-2 is scheduled for completion early in
7 (CO Following the usual mechanical and leak testing, the reactor
1 Lbe put into operation with only heavy water in the blanket sys-
wil The fuel will be in a dilute solution of uranyl sulfate (about

gif‘u]

(eIl . o\ R

{f,} percent uranium 235) in heavy water. Operation is expected to
) . . . . .« .

" ntinue with this combination for a minimum of 6 months to estab-
ﬁ) "

lich the reliability of _operation and to test the effectiveness of contin\}-
ollS chemical egtractlon processes. For the latter purpose, a chemi-
al pilot-plant is attached directly to the reactor. '
 puring this period the power output of the reactor probably will
oot exceed 10 megawatts of heat. Later, modiﬁca.tion. f'or opera-
ion at higher power 1s 9011templated. In further testing it is planned
{o use & blanket consisting of a suspension of thorium oxide in heavy
water.

The HRE-2 core tank which is also a pressure vessel and a blast
-hield, has been fabricated and tested by Newport News Shipbuilding
and Dry Dock Co., and shipped to Oak Ridge. The low-pressure
fuel-system assembly and low-pressure blanket-system assembly were
mounted and operated on test stands to check their performance. The
reactor cell structure was finished and tested satisfactorily at design
pressure. All component fabrication is now complete.

The Pennsylvania Power & Light Co. and the Westinghouse Elec-
ric Corp. notified the Commission that they are working on the de-
relopment of a full-scale homogeneous atomic powerplant which will
utilize technology to be developed in the Oak Ridge program.

In addition to the program at the Oak Ridge National Laboratory,
work on the development of aqueous homogeneous reactors using
uranyl phosphate solution and a different mechanical arrangement
was undertaken at the Loos Alamos Scientific Laboratory. The pres-

“ent effort is directed toward two concepts: the first, the Los Alamos

}’Ower Reactor Experiment (LAPRE) No. 1, will employ a circu-
ating pump ; the second, the LAPRE No. 2, will depend on natural
wnvection to circulate the fuel. No. 1 will generate fairly high
Pressure steam and have a thermal output of 2 megawatts. No. 2 will
produce a lower pressure steam and have a thermal output of about
L3 megawatts; no electricity will be generated. Both of these Power
Reactor Experiments are expected to be critical in early 1956. The
factors involved are of the “test tube” type, so-called because of

] DTy
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the tall cylindrical pressure vessel which contains not only the fue
solution but also the heat exchanger or boiler for the generatiqy of
steam. Thus, circulation of the highly radioactive fuel solutiop out.
side the pressure vessel is avoided.

Other Reactor Concepts

Organic-Moderated Reactor E zperiment. The Commission began
negotiations with Atomics International, NAA, Inc., of Downey
Calif., to undertake jointly the sponsorship of an Organic-Moderatéé
Reactor Experiment (OMRE) to be conducted at the Nationa] Re.
actor Testing Station. The estimated cost of the initial phase of the
project is $1.8 million.

The experiment, using the hydrocarbon diphenyl as moderatq,.
coolant, will carry forward research done for the Commissiop by
North American Aviation. The use of organic compounds ag reactoy
moderators and coolants has several potential advantages—low j,.
duced radioactivity, low corrosion of fuel elements, and high boiliy,
point which makes high temperature systems possible. The presen?
experiment (to generate 5 to 15 megawatts of heat) is designed t,
-simulate conditions of heat transfer, temperature, and coolant floy
contemplated for a practical power reactor.

The North American proposal was selected as the best of five gy},
mitted to the Commission as a result of AEC’s expressed interest ip
this technology.

Liquid Metal-Fuel Reactor. A reactor using a molten metal as 5
carrier for uranium is believed capable of operating at high tempers-
tures and relatively low pressures. The temperatures may be high
enough so that the steam conditions are comparable to those in modern
conventional generating plants. For several years the Brookhaven
National Laboratory has conducted fundamental research on the ap-
plication of this concept to practical reactor systems.

A technical team under The Babcock and Wilcox Co. completed a
study of the Brookhaven National Laboratory data and calculations
as applied to a reactor concept using graphite as moderator and
a uranium solution in liquid bismuth as fuel. The study concluded
that “the wide flexibility in design and the economic potentialities of
the Liquid Metal-Fueled Reactor (LMFR) concept justify efforts to
conduct aggressively the necessary research and development required
to bring a full-scale plant into existence.”

The construction and test operation of a small reactor experiment to
explore this concept is being considered.

Other promising types of power reactors are being investigated.
including the gas-cooled type.

i
|
|
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InpusTRIAL PARTICIPATION

nonstration Reactor Program
pocer Demonst g
I Geptember the Commission issued its second invitation to private
n .
under the Power Demonstration Reactor Program for pro-

industl'y ) :
_als to develop, design, construct, and operate power reactors in a

bega 1 e of capacities to demonstrate the practical value of such 1}n1ts fqr
'Wnelvl ercial use. The invitat.ion called fqr proposals especially di-
3l‘atg(i ,écted to nuclear powerplants in the fqllowmg ranges: .5,900 to IO,QOO,
U Re ]b 000 to 20,000, and 20,000 to 40,000 kilowatts of electricity. Closing
of th(‘g 3;& for receipt of proposals is Ft?brgayy 1, 1956. o

' “The invitation was extended to 1n_le1dual organizations or to groups
rator. of organizations representing private or publicly-owned utilities,
m by equipment mgm}factu.rers, or others. N .
sactor The Commission will evaluate the .proposa.ls on a competltlve.ba.sm
W in. «ithin the limits of funds and materials avgllable. The Comnnssm.n ‘
siling pmay accept one or ‘sc.averal proposals, or 1t may find 'that none is
“esent scceptable. In addition to the types of assistance which the Com-

ed to 4 mission indicated that it would consider offering in connection with

. flow 1 (he January 1955 invitation, it would also consider in this second
4 program financing and retaining title to all or part of the reactor
« sul;. 3 gystem. '
ast in 3 Under the Commission’s original request for proposals last January
3 (pp. 4143 Eighteenth Semiannual Report, January-June 1955), four
3 proposals for reactor plants with a combined electrical capacity of
as a 3 155,000 kilowatts were received.
pera- 2 During July the Commission authorized the General Manager to
high % proceed with contract negotiations with two of the proposing organi-
dern § ntions—the Detroit Edison Co. and associates, which proposed a fast
aven § breeder reactor plant with 100,000 kilowatts capacity to be completed
e ap- 4 inlate 1959, and the Commonwealth Edison Co. and associates which
< proposed a boiling water reactor plant of 180,000 kilowatts capacity
5‘?(1 a %; to be completed in 1960. The Commonwealth Edison proposal was
tions 2 later considered solely an application for a license since no Govern-
and 7 ment assistance was sought. ,
uded The Commission also determined that the proposals submitted by
es of the Consumers Public Power District of Columbus, Nebr., and the
ts to Yankee Atomic Electric Co. did not constitnte acceptable bases for
tired ‘ontract negotiations under the criteria established for the power dem-
onstration reactor program. Accordingly, in response to Commission
nt to mitation both proposals were revised and resubmitted for Commis-
ed #0n consideration.

On October 27 the Commission announced that the revised proposal
onsumers District could be accepted as a basis for contract

=z ﬂf t}\a C
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negotiations. The Consumers proposal is for a sodiup.

gray.-

reactor plant of 75,000 kilowatts capacity to be completeq n 1 Dlig.

. - . . )54
A revised Yankee Atomic Electric Co. proposal for Pre 'Q{. '
Al ‘Pi?ﬁ;

water reactor powerplant is undergoing AEC review. 7, addie:,
modifying the proposal to change those elementg considel,pd‘xma
ceptable by the Commiission, the company altered the tec‘hllicﬂ du,!mg:
features, including an increase in planned electrical output fp, .
000 to 134,000 kilowatts. The company estimates itg plant 1\1;1

begin to operate in 1960. Vg

NavaL Reacrors Progray

The objective of the naval reactors program is the devel()pmem of o
group of naval nuclear powerplants in a wide range of POwer ry; x;:
This group consists of a series of reactors ranging from 3,000 1, ;:

- 000 shaft horsepower which can be used singly or in multiple to lig‘;‘f
new naval ships from small submarines to the largest aireraft carf;?:

The first naval reactors program consisted of two Projects—y.
Submarine Thermal Reactor and the Submarine Intermediate Re;w;j
Two more projects for submarine application, the Submaripe m
vanced Reactor (SAIR) and the Submarine Reactor Small (SRS, a;
a project for surface ship application, the Large Ship Reuctor (LSE .
have been added.

Submarine leactors

Work was begun on modifications to the prototype Submarine Thes.
mal Reactor (STR) Mark 1 at the National Reactor Testing Statis,
1n Idaho to change it to a test facility for investigating new develop
ments in technology, design, and operation of improved water-cooked
nuclear powerplants. This work is being performed by the Westing-
house Electric Corp. and the Electric Boat Division of General Dy
namics Corp. While this work is being performed, the prototype plar:
is being refueled after 214 years of operation.

The USS Nautilus, powered by the Submarine Thermal Reacta:,
Mark IT, has steamed in excess of 25,000 miles, during a large portice
of which it was totally submerged. The Nautilus also cruised, ssb
merged, from New London, Conn., to San Juan, Puerto Rico, u di
tance of more than 1,300 miles, in 84 hours at an average speed of abvss
16 knots. The reactor continued to operate satisfactorily. )

The Submarine Intermediate Reactor (SIR) Mark A, the land
based prototype nuclear powerplant for the submarine Seawoll,
being test-operated for the AEC at West Milton, N. Y., by the Geners:
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o. The SIR Mark B which will power the submarine .is

onstruction by the same company at the AEC’s Knolls Atomic
,chboratory, Schenectady, N. Y. The submarine which was

Powfllledlin July is being fitted out at the Electric Boat Division of

Jaut” oral Dynamies Co., Groton, Conn.

the Ge;lml Electric is also continuing to generate electricity from sur-

Ge:team from Mark A with the turbine generator installed and op-
fus d by the company at no cost to the Government. However, since
"te;)wer in excess of the Commission’s needs is being generated at
n Pt Milton, the contract with the Niagara-Mohawk Power Co. for

is of the resultant electrical output which expired on October 11 has
~ot been renevwed. : : e
uOpublic bodies and cooperatives entitled to preference in disposition
of the power under section 44 of the Atomic Energy Act of 1954 have
dicated an interest in the power but have not been able to make.ar-
:anoements for its transmission. In an effort to afford every possible
{.pp?)rtunity to these groups to obtain the adva.ntages of the preference
rovisions of the Act, they were given until February 1, 1956, to
qbmit firm proposals for the purchase of West Milton power at the
ims bar at the established price of 3 mills per kilowatt-hour. May 1,
1956, was established as the date by which the customer must obtain
the means of taking and delivering the power sold.

Work on the Submarine Advanced Reactor (SAR) continued at
the Knolls Atomic Power Laboratory. Earth was moved at West
Milton, N. Y., in preparation of the site for construction of test facili-
nes for the prototype of this nuclear propulsion plant. This proto-
trpe will be constructed in the area adjacent to the Submarine Inter-
mediate Reactor, Mark A.

On July 15 the AEC contracted with Combustion Engineering, Inc.,
for design and development work on the Submarine Reactor Small
project.

{

Large Ship Reactor

Design and development work on the Large Ship Reactor (LSR)
continued at the Bettis Plant at Pittsburgh, Pa., by the Westinghouse
Eleetric Corp. under AEC contract. Construction of the prototype
for this project will commence in the spring at the National Reactor
Testing Station in Idaho. A contract for the architect-engineering
work for the prototype was awarded to Arthur G. McKee and Co. of
Cleveland, Ohio. The Newport News Shipbuilding and Dry Dock
ffo. was awarded a contract to perform the design of the special ship-
ward features of the prototype plant.

S00299
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ArMY REAacTORS PROGRAM

The objective of the army reactors program is the developmey; of
land-based package reactor systems suitable for meeting hegt ah)d
power requirements of the military services in remote areas.

The program now includes two major development Projects_y)
Army Package Power Reactor (APPR-1) and the Argonne 7,
Power Reactor (ALPR).

i¢
Ow

Army Package Power Reactor (APPR-1)

Construction of the plant, which will employ a pressurized Watep
reactor and be capable of producing 1,825 kilowatts of electricity, Wag
begun at Fort Belvoir, Va., on October 5. Alco Products, Inc, ig the
prime contractor. Completion date of the guaranteed performapc,
lump-sum contract was advanced by 5 months to July 10, 1957, b‘;
contract amendment. )

Development work supporting military pressurized water reaet,
systems continued. This work included heat transfer tests at Colyy,
bia University, critical experiments at the Oak Ridge National Lahy.
atory (ORNL), and fuel element irradiation tests at ORNL anq t},
National Reactor Testing Station.

Argonne Low Power Reactor (ALPR)

In November a project was established leading to a boiling hetero-
geneous reactor powerplant for military use, having an output of
about one-tenth that of the APPR-1. A 1-year development and en-
gineering design program was initiated at the Argonne National Lab-
oratory to permit early construction. Selection of a contractor is in
progress.

Advanced Reactor Systems

Preliminary design studies on advanced reactor systems for eventual
application to military and civilian use were completed, and materials
development work was initiated. Preliminary design of a proposed
reactor experiment to furnish experimental data for incorporation
into reactor engineering designs was begun.

Conceptual design studies of very small reactor systems to meet
additional requirements continued with the completion of a study by
the Glenn L. Martin Co., Baltimore, Md. Sanderson and Porter.
Engineers, New York City, under contract to the Engineer Research
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ovelopment Laboratories, Fort Belvoir, Va., completed pre-

D

ond rv design of a small, gas-turbine powerplant suitable for use
" ar reactor.

AIrcrarrT ReEacTors ProGgran

The aircraft nuclear propulsion.program was accelerated, and ’Fhe
ects for nuclear-powered flight continued to show promise.
P 4ruction of initial test facilities at the aircraft nuclear test area
;O?;e National Reactor Testing Station was completed and some test

3  commenced. The Aircraft Nuclear Propulsion Department of
w0

General Electric Co. is the operating contractor.
@;ﬂ the early fall, design and construction work began on a new
sir Force plant and laboratory at Middletown, Conn., which will
gable Pratt & Whitney Aircraft Division to enter more extensively

| ato the aircraft nuclear propulsion program. The facility will be

peed for both AEC and Air Force work.

GENERAL ENGINEERING AND DEVELOPMENT

Sanitary Engineering

Msjor emphasis continued to be placéd on the solution of problems

| srising from the handling and disposing of high level radioactive
3 wastes. Chemical plants which process irradiated fuel elements are
4 the chief source of these wastes.

At the Brookhaven National Laboratory, the pilot plant for the

% fuation of radioactivity on montmorillonite clay continued “hot”
2 operation to provide data for possible application to full-scale plants.
1 Application of this technique to various types of wastes from fuel
4 processing is being studied. At the Johns Hopkins University, in-
4 wstigations were started on the fixation of fission product wastes on
= bydrated aluminosilicates.

The Oak Ridge National Laboratory worked on the fixing of

3 ndioactivity in mixtures of natural earth materials such as limestone,
-4 thale, and sedium carbonate. The use of radioactive decay heat in
4 womplishing this fixation is also under investigation. Fixation
& udies were also carried out at the Los Alamos Scientific Laboratory,
4 Arconne National Laboratory, and at the chemical processing plant
1 the National Reactor Testing Station.

The possibilities of ocean disposal were considered by a meeting of
urisory oceanographic experts at the Woods Hole Oceanographic

tute. This conference resulted in the conclusion that a number of

50
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oceanographic questions must be answered before the feasibi)y
such disposal can be assessed.

A conference of geologists, petroleum engineers, and othey
physical experts at Princeton University considered for t}q Con.
mission the possibilities of underground disposal. They Conf:];l:]]:—;

e

that such direct disposal may be technically feasible in deep by
il.\iu;

. . . .. tion
in salt beds or salt domes, in excavations in Impermeable shyjeg X ’;‘
4l

under certain conditions, in unsaturated zones at considerah], 0
Is.

Voot
s 0f

“tances above the water table. However, much development Work :
Iz

required before this kind of disposal can be put on a practic
tinuously operating basis.

Disposing of wastes by pumping them into wells drilled fq, the
purpose was investigated at the University of California, Ma':&
effort on this project was directed to study of the reaction bet“-:f,
radioactive materials and standard earth materials. !

Oak Ridge National Laboratory continued its investigation of yy,
use of surface pits excavated in the Conesauga shale formatioy, ¢,
direct disposal of high level radioactive wastes to the earth.

Evaluation of the dilution factors in streams with respect tg |,
level wastes was continued by Harvard University and the Tﬁ‘dmg;
logical Institute of Northwestern University. At Massachusetts [y,
stitute of Technology, fall-out data collected during the 1955 weapqy,
test at the Nevada Test Site in 25 water supply systems throughoy
the country were compiled and interpretation was begun. It ws
apparent that nowhere did radioactivity concentrations reach levek
which would create a public health problem.

At the U. S. Bureau of Mines, design work progressed on incip-
erators for disposing 30 and 100 pounds per hour of combustible
wastes contaminated with low-level radioactivity. The design was
started by the Harvard Air Cleaning Laboratory.

Two major conferences attended primarily by AEC and contractor
personnel were held—the Fourth Annual AEC Air Cleaning Confer-
ence at Argonne National Laboratory and the Third Sanitary Engi
neering Conference at the Robert A. Taft Sanitary Engineering
Center of the U. S. Public Health Service, Cincinnati. The latter
meeting, sponsored jointly with the U. S. Public Health Service. als
was attended by state public health representatives.

?ll, Coy.

Reactor Safety

Construction of the first Special Power Excursion Reactor T?"i
facility (SPERT-1) and remote control center were completed at ti?
National Reactor Testing Station. This unit is an unpressurizet
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8te,r_moderated heterogeneous reactor with aluminum clad,
light v riched uranium fuel plates. The reactor, operated for the
fully f-!nsion by the Phillips Petroleum Co., is similar to the Borax
Comav® tely destroyed in a transient test in 1954. The fuel elements,

1alibera . . . .
Ideh‘lv)er are more rugged in design to better withstand violent
QWeYEE?

qure Surges. . . .
p Eonsfl'UCti‘OH continued at Santa Susana, Calif., on a parallel facil-

. for transient testing of small homogeneous reactors. This facility,
1 od the Kinetic Experiment on Water Boilers (KEWB), will be

??,]:rated for the AEC by North American Aviation, Inc.

agineering Test Reactor

[n August the Commission decided to undertake with Government
funds the construction and operation of an Engineering Test Reactor
(ETR) at the Natif){lal Reactor Testing Station where facilities
Jready exist for auxiliary services. Two private industry proposals

ion for % o build this type of reactor were unacceptable to the Government
2 foranumber of reasons.
to low  §  por esample, both proposals required indemnification by the AEC
‘eclmg, or personal injuries and property damage arising from atomic haz-
s In. § s which could not be covered by insurance, whereas the Atomic
eapons % fnergy Act would require the owner of the reactor to hold the
ughout 1 Government harmless from any damages resulting from the use of
It wa. §§ special nuclear materials,
\ levels % p, addition, both asked that the AEC guarantee payment of per-
. 3 tages of operating costs (including ‘amortization) and profit to a
Inein- 3 degree approaching commitments which the Commission would have
ustihle § 1o make under cost-type contracts for construction and operation of
Zn wa- ¢ ETR as a Government facility. Furthermore, the estimated costs
:;f to the Government over the periods for which guarantees were re-
tractor 2 mested were substantially in excess of the estimated cost of con-
onfer- areting and operating the ETR next to the Materials Testing Re-
Enai actor at the National Reactor Testing Station.
eering An engineering test reactor is urgently needed to provide irradia-
1“”% ton facilities for the development of reactor components for military
e ale ad civilian power reactors. Existing facilities are not suitable for
esperimental work requiring relatively large spaces in areas with high
eutron intensities.
] gj_Cpl}cel)tual.de.ﬂ,si-gll of the ETR was prepared by the Atomic Energy
e | ;;nsxpn, PhlthS Petroleum Co. }'&rchrtect-.eng'meer.m-g. and con-
at the nuction are being done by the Kaiser Engineers Division of the

‘Ienn J. Kaiser Co. Nuclear design of the reactor core and facilities
"ithin the tank is being performed by the Atomic Power Equipment
369460—56— 5
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Department of the General Electric Co. under contract to Kaise,
" Qverall cost of the reactor is estimated at $15 million. Itis Sehedule d
for completion early in 1957.

The core of the ETR will contain a number of experimenta] hole.
capable of accepting reactor fuel elements and other components”
These holes will range up to 9 inches square and extend completeh:
through the core and reflector. Nearly all will be provided wit, s,
cilities outside the reactor tank, such as pumps, heat exchangers, sam.
pling equipment and clean-up systems. These will form loops in
which tests may be conducted at temperatures, pressures, and Othey
operating conditions similar to those which the materials undergoing
testing might experience in actual reactor applications.

The reactor—to operate at a power level of 175 megawatts of hegs
will be light-water-moderated and -cooled, and will be fueleq by
uranium enriched in the isotope 235. ;

Materials T'esting Reactor

Power level of the Materials Testing Reactor was raised frgp
30 megawatts of heat to 40 megawatts September 26, with a cory,
sponding increase in the usable thermal neutron flux from approy;.
mately 3.5 x 10™ to 4.5 x 10* neutrons per square centimeter per
second, and the reactor has been routinely operated at that level sinc
that time. The increase enables the reactor to handle a greater ey.
perimental load by making more high flux space available and, in
some cases, shortening irradiation time.

The reactor has been operating at capacity, particularly with re
spect to the experimental holes providing the highest flux. The
MTR is used both by AEC laboratories and private experimenters,
with greatest emphasis being placed on experiments furthering the
reactor development program. However, its high flux enables it to
produce radioactive isotopes of greater intensity than is possible
elsewhere. '

A contract has been entered into between the Phillips Petroleum
Co. which operates the Materials Testing Reactor under contract to the
AEC, and The Babcock and Wilcox Co., New York City, for the
commercial fabrication of reactor fuel elements on a fixed-price basis
The 325 fuel assemblies covered by the contract price of $90,766 are
to be fabricated at a new Babcock and Wilcox plant at Lynchburg
Va. First deliveries are to be made in July 1956,

Ultimately, the contract will free Oak Ridge National Laborators.
which has been providing the fuel assemblies, of a routine man¥
facturing load, and at the same time will contribute to the develop
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within private industry, of skills related to the atomic energy
nlent’am The MTR is located at the AEC’s National Reactor Test-
(fr .

?r:”smtion in Idaho.
it

padiation Studies

D aring August the Argonne National I{aboratory placed into op-
. n a large irradiation facility for studies of the eﬁects., 9f gamma
erat.lfi jon on foods and other materials. The facility utilizes spent
dl; fuel elements as an intense source of gamma rad.iation. '_[.‘wglve
.ments, each of which provides more than 100,000 curies of radiation,
elemused. These elements are replaced at frequent intervals in order
. maintain 2 minimum radiation intensity of one million roentgens
;r hour. Sixty number-two cans of material can be irradiated at
.
.on;-hﬂﬂacility is available to non-AEC organizations as a part of the
c wmmission’s program of providing assistance to industrial concerns,
' ef_mcational institutions, and Government agencies, for }the' develop-
pent of peacetime uses of atomic energy. One of the principal users
s the Army Quartermaster Corps which hE.lS recently begun a broad
study of the sterilization of food by irradiation.

EpucaTioN aAND TRAINING ASSISTANCE

For some time the Atomic Energy Commission has been concerned
with the shortage of engineers, in particular of nuclear engineers, and
with the adverse effect the accumulating shortage will have on the de-
velopment of a large nuclear power industry in the United States.

A survey of training and manpower requirements in the atomic
energy industry for the next 8 years was completed during the period
of this report. Data were collected from 201 industrial concerns
having an established or potential interest in atomic power applica-
& tions and from AEC Operations Offices and prime contractors. This
survey showed that in the next 3 years in the United States alone there
will be an annual demand for approximately 2,000 engineers and
wientists—mostly engineers—in the atomic power field. Of these
2000, it is expected that approximately 1,200 will already be trained
in nuclear technology.

2 There are in the United States approximately 5,000 engineers and
= wlentists effectively trained to work in this new industry. Present
nuclear educational and training programs of all types are geared to
trn out fewer than 500 engineers and scientists annually. As a con-

§
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sequence, on the basis of the short range requirements alone, there -
an immediate need to expand education and training capacity,
Recognizing this need, the Commission recently adopted polig;
aimed at helping expand the capacity of universities and college f(&s
producing nuclear engineers in particular and thus partially ¢4 .,
viate the shortage. In the longer range of 10 to 20 years, addt
education facilities in this field undoubtedly will be required.

.ane.
l()nal

Research Reactor Assistance

The Commission continued its policy of assisting nonprof ang
educational institutions in the construction and, operation of researc,
reactors. This assistance consists of waiving use charges on Specia)
nuclear materials and heavy water. In addition, no charge is t,,
made for special nuclear materials consumed in the operation of
search and training reactors. The Commission Wwill also proyig,
funds or services without charge for the fabrication of fuel elemems’
preparation of fuel solutions and replacement and reprocessing of
used fuel elements and neutron sources.

The fuel elements of the pool-type research reactor at the Penngy].
vania State University were furnished under this policy. This reacto,
is now operating at a power level of 100 kilowatts and is scheduleq ¢,
be raised to 1,000 kilowatts in the near future.

The “water boiler” homogeneous reactor at North Carolina State
College was out of commission for some time for replacement of
the main reactor core vessel, made necessary by corrosion caused by
the uranium fuel solution. Repairs have been completed and the re.
actor is operating again.

The University of Michigan is building a pool-type research re
actor. Massachusetts Institute of Technology, Cambridge, Mass., has
completed the design of a heavy water research reactor.

A proposal has been received from Washington State University
requesting the AEC to supply fuel elements for a swimming pool
research reactor. In addition to the assistance available under the
new policy, the University also seeks financial assistance in construc-
tion. The request is being considered.

Subcritical Facility Assistance

Although reactors are important training tools, suberitical reactors.
or assemblies, are excellent for many nuclear physics and engineering
laboratory experiments. The AEC adopted a policy of assistance_tﬁ
nonprofit educational institutions planning to acquire such facilitie:
Fan hmining purposes.
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The assistance available consists of loaning. the source maj:erial,

o] nuclear material, or other needed special materla.ls “'1th911t
spec Such loans are subject to awailability of materials. New
Cl.wrkge{jniversity was the first recipient of such a loan and the sub-
Yor o] assembly constructed with the materials loaned was exhibited
Crliﬁe Nuclear Energy Congress in Cleveland, Ohio, during Decem-
at Massachusetts Institute of Technology has also asked for mate-
. 9.1 for such an assembly and requests from other educational
;:stitutions are expected.

cummer Institute for Teachers

To assist universities in building qualified staffs to teach nuclear
engineel"ing, the Commission has arranged for the School of Nuclear
gcience and Engineering at Argonne National Laboratory to hold a
: ial short course for college faculty members in the summer of
;956. This course will be under the joint sponsorship of the AE(?,
the National Science Foundation, the American Society for Engi-

peering Education, and Northwestern University. Beginning the

tter part of June and lasting 2 months, it will include nuclear

vsics, nuclear engineering, separation chemistry, metallury, and
other subjects. Sixty faculty members from a number of colleges
and universities can be accommodated.

2 Other Types of Assistance Planned

Funding for several other types of assistance is sought in the
President’s budget for 1957, now before the Congress. The aim is
to increase the numbers of men and women trained for the work of
the growing atomic energy program and nuclear power industry.

tak Ridge School of Reactor T'echnology

In August, 84 students were graduated from the 1954-55 session
of the Commission’s Oak Ridge School of Reactor Technology, a 1-
sear graduate-level course run at the Oak Ridge National Laboratory.
Of the 51 sponsored students, 33 returned to the AEC or to military
ontractors, and 18 to the military services and other Government
4 “encies.  Of the 33 unsponsored students, 30 accepted employment
£ "ththe AEC or with military contractors, and the other 3 accepted
4 Mployment with Government agencies. With the completion of the
4 1555 session, the school had graduated 374 men. The 1955-56 ses-
4 “ncommenced in September witli 95 students.

SOOE0O0T
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Argonne School of Nuclear Science and Engineering

Twenty-two United States students—18 sponsored by industry ,
from the AEC and 1 from the Rural Electrification Administrati(,n’:
were among the 62 students enrolled in the second 7-month unclyg;
fied course in the School of Nuclear Science and Engineering gt the
Argonne National Laboratory. This training facility was designeg
originally to fulfill the Government commitments under the Intern,,
tional Atoms-for-Peace program (see International Affairs),

Physical Research

During the past 6 months, the Commission’s physical research pr,.
gram continued to make significant contributions to fundamenty
knowledge of atomic energy and the related sciences. As a resyl of
these recent accomplishments the horizons for future research hgy,
been widened. The research is carried on at the AEC’s laboratorie
and through an off-site program that utilizes the scientific manpowe,
and capabilities of universities and private laboratory contractors
At all of these sites, important on-the-job training of scientists and
technicians is being combined with the Commission’s research work,
Below are reported findings in the physical research program illustry.
tive of developments during this report period.

Praysics

High Energy Physics

Significant progress was made in the use and development of ac-
celerators for research in high energy physics.

At Brookhaven, research with the cosmotron increased steadily in
scope and the machine is now operating on 3 shifts, 5 days per week.
A great deal of the research is done by physicists from collaborating
universities. A large part of their effort is now devoted to the study
of unstable particles, including heavy mesons and hyperons.’

Design and construction of the alternating gradient synchrotron at
Brookhaven is progressing satisfactorily. The diameter of the mag-
net ring has been set at 842 feet. This dimension will provide an
energy of at least 25 billion electron volts. It is estimated that the
maximum attainable energy may reach 33 Bev, if the magnetic prop-
erties of the magnet steel can be quality-controlled in large scale

production.

.* See page 35, Sixteenth Semiannual Report to Congress (January-July 1954).
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ost important advance in this program is !:he successful opera-
' enlhe electron analogue. This is an experimental alternating-
o8| ft machine which accelerates electrons rather than protons.
gﬁ‘,dlen study orbit dynamics, it is 45 feet in diameter, has an aper-
puil ;OO g inch square, and has very strong focusing. Operation of
qur 0 1(;gue has already provided much experience in the handling
(e ﬂnanating gradient machines and has confirmed the calculation
f a]te(l;‘hm'acteristics of orbits for the larger machine.
of thethe University of California Radiation Laboratory in Berkeley,
At erformance of the bevatron was improved significantly as a
the II; of modifications to all of the accelerator components. Addi-
tiorl:S and improvements were also made to the target area, the beam

geering and tracing facilities, and the automatic programming
cquipment.

Antiproton Discovered

The most important result of research performed with the bevatro.n
quring this report period was the discovery of the antiproton. Id.eI.ltl-
geation of the particle was achieved by a team of UCRL physmlsts
composed of Drs. Owen Chamberlain, Emilio Segre, Clyde Wiegand,
nd Thomas Ypsilantis. The help of Herbert Steiner and the coopera-
tion of Dr. Edward Lofgren, physicists in charge of the bevatron,
were instrumental in the discovery.

for which the multi-billion volt bevatron was constructed. The exis-
ience of antiprotons has been a basic tenet of generally accepted
nuclear theory for a quarter of a century. Despite continuing experi-
ments with cosmic rays, however, the particle had not been detected.
The long lapse between the prediction of the antiproton and its dis-
cwvery had brought into question the validity of the most basic con-
epts of nuclear properties. This elimination of uncertainty about
me of the cornerstones of nuclear theory is the discovery’s most
mportant feature. : |

The antiproton does not exist in the atomic nucleus, which is com-
vesed of only protons and neutrons. Rather, it is born in some high
tergy nuclear event, such as a collision resulting from bombardment,
of targets by protons accelerated in the bevatron. Until the bevatron
¥ constructed, nuclear bombardments of sufficient energy to create

-5 utiprotons could not be achieved.

To produce the new particle, protons are accelerated in the beva-
% "0 to 6.2 billion electron volts. These particles are directed at a

4 Urget of copper inside the bevatron chamber. When a proton of this
& "ergy strikes a neutron or proton of one of the copper atoms, the

HOOE0O0Y

Detection of the antiproton fulfills one of the important purposes -
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following come out of the collision: the two original particleg (t,
proton projectile and the struck neutron or proton) ; and a Pair 0“
newly created particles, a proton and an antiproton. In the colligj,,
a part of the bombarding proton’s energy is converted into the ma}f
of the new proton and antiproton, according to Einstein's theory »

The antiproton is stable in a vacuum and does not disintegrate Sp(;n
taneously. However, when it comes into contact with a protoy 0“;
neutron, the two particles immediately annihilate each other, theip
mass being transformed into energy which will usually be carrigq b
2 or more mesons and gamma rays.

The antiprotons were detected by devising a selecting apparatyg
an experimental maze through which only particles with antiprog,
properties could pass. The distinctive properties to be demoﬂStrated
were a negative charge, a mass equal to that of the proton, and 4 Ton
life in vacuum. All of the observations so far were made by gy,
of radiation counters. .

Though the discovery is important for understanding the Processes
by which atomic energy is released, no practical applications of t,
antiproton are now foreseen.

¥

£
1

86-Inch Cyclotron

The 86-inch cyclotron at the Oak Ridge National Laboratory hag
been used in demonstrating that many interesting radioi-sotopevs can
be produced economically and in large quantities. The unusually
large currents of high-energy protons generated in this cyelotron
make it a versatile tool for use in basic nuclear research; they also
make it an unusually effective machine for the production of certain
radioisotopes which are themselves useful tools in medical and biologi-
cal research.

The cyclotron, completed in 1951, routinely produces currents 5 to
10 times larger than those available from other cyclotrons, and in
many cases the protons are more effective for isotope production than
the deuterons commonly available in other cyclotrons. Hence, the
isotape production rates are higher and the isotope costs lower.

Production of radioisotopes in the Oak Ridge National Laboratory
cyclotron complements, rather than competes with, radioisotope pro-
duction in nuclear reactors. Whereas reactors produce isotopes con-
taining a surplus of neutrons, the cyclotron is especially useful in pro-
ducing the neutron-deficient isotopes. Since the latter are produced
by transmutation from another chemical element, they can usually te
chemically separated from the original target material so that the
product is of high purity and very high specific activity.
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: . production rates of a number of radioisotopes have been.ob-
g I;th the 86-inch eyclotron, including the following: beryllium
: tgiﬂe‘i;;ne 18, manganese 54, cobalt 57, zirconium 65, cadmium 109,
Tg ;lc 74, and gallium 67. .> . .
commercial processing and distribution of cyclotron-producgd
'Ith? topes by the Oak Ridge National Laboratory have been dis-
rad,lfnSZd The isotopes produced in the cyclotron in the future will
eﬂnﬂ;l:;eséed and distributed through industrial laboratories. The

s6-inch cyclotron will continue to be available, however, to any quali-

e fed gTOUP for service bombardments (without processing) where the

chine offers unique advantages and can be used without interfer-
g,wé with the research program.

3 yeutron Physics

For a number of years, the Neutron Cross Section Compilation

_ Group at Brookhaven has collected and evaluated the numerous cross
ctions that are important to nuclear theory and reactor develgyp-

gent. The results of this work have appeared in the cross sec‘tlon

compilation AECU—2040? published in 1952, together W"lt’h various

supplements. A new edition of the compilation, containing many

pewly-declassified results regarding fissionable isotopes was prepared

this year and distributed at the Geneva Conference on the Peaceful

Uses of Atomic Energy. This new edition, BNL-325, also contains
data on resonance parameters and inelastic scattering, which did not
¢ gppear in AECU-2040. (For sale by Office of Technical Services,
Department of Commerce, Washington 25, D. C.)

Because of the cooperation of other countries, it was possible to
prepare in advance an addendum to BNL~325, containing cross sec-
4 tons to be presented at the International Conference on the Peaceful
| Uses of Atomic Energy, so that the addendum was available for
dstribution at Geneva. At the Geneva Conference, scientists from
% anumber of countries, including the Union of Soviet Socialist Repub-
s, combined their results to obtain a set of world’s average Cross
3 tions of the fissionable isotopes uranium 233, uranium 235, and
E plutonium 239. The establishment of these cross sections is an exam-
- tle of the cooperation exhibited at Geneva, and will be of value in
- mifying reactor calculations throughout the world.

$pins and M agnetic Moments of Radioactive Materials

- Thetechnique of studying magnetic deflection of fine beams of atoms
“sbeen so perfected that it has become possible to determine the mag-

SO0OE0LT




SRS

62 MAJOR ACTIVITIES

netic properties of the nucleus even for radioactive atoms. one
the determinable properties of nuclei are the strengths of thejp Spi ’c'
and their strengths as magnets. These can be determined iy , fie
called “atomic beam?” apparatus by observing the deflections iy Mg,
netic and radio fields of a beam of atoms emerging from a hot furng. .
Such results for radioactive nuclei are of special interest becayg, t}fl
spin is one of the quantities determining the probability of mdioactivE
disintegration. ¢

An apparatus has been built by Argonne National Laboratory whig,
has so far obtained data on 39 different materials at each of 9 values
of the energy below 1.7 million electron volts, scattering at five diffe.
ent angles being measured simultaneously. The data are being com.
puted by the AVIDAC for analysis.

Angular Distribution of Scattered Neutrons of Medium Energy

Neutrons, upon striking other nuclei, scatter in various directigp,
By determining the numbers scattered to different angles away frop,
the original direction, scientists can obtain some insight into the .

chanics of the collision process. The distribution is of importance j,

fast reactors, because if the scattering is predominantly forward, tpe
neutrons are held back less effectively by such collisions than they
would be if they were uniformly scattered in all directions. )

An apparatus has been built by Argonne National Laboratory to
collect a large amount of such information, using neutrons at many
energies up to an energy of 1.7 million electron volts and with a larg:e
variety of scattering materials.

Electromagnetic Isotope Separation

Techniques and equipment necessary for the production of extremely
high-purity samples of certain isotopes have been developed, and gram
quantities of chromium 52, iron 56, lithium 6, and lithium 7, contain-
ing only one part isotopic contaminant in 100,000 parts of the desired
isotope, have been produced in the ORNL electromagnetic separators.

Prosecr SEERW00D—CONTROLLED THERMONUCLEAR RESEARCH

During the Geneva Conference, Chairman Strauss announced that
the United States has underway a long-range research progra®
to develop the controlled release of energy from atomic fusion. ,k
was emphasized at Geneva and in all subsequent discussions that ‘h“
program—called Project Sherwood—is considered a very long-rang*
effort.

i
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je MAjOT research effort in this field is being carried out at AEC
tories operated by the University of California at Los Alamos,
hborax and Livermore, Calif.; and at Princeton University. In ad-
* B fo ;here are smaller projects at Oak Ridge, Tenn., and New York
dla-on;sity. The programs at Los Alamos and Princeton began in
ﬁl}lves experifnents to test ideas for the containment and control of
198! aonuclear combustion at temperatures comparable to those of the
i ermpreviously such temperatures have been achieved on earth only
. .tomic explosions. Shortly thereafter, a third program was ini-
" tagd ot Livermore, Calif., by the University of California Radiation
aboratory: o o

The possibility of tapping this source of energy has long been intrig-
. _to scientists. Some of the problems to be overcome, however, are
};Dwmely difficult. One problem is that of heating an appropriate
em;]ear material (such as deuterium) to temperatures of several hun-
B million degrees and of confining it at that temperature for a
«ficiently long period of time to allow an appreciable portion of the
;uclei to fuse together, with the consequent release of energy .in .the
form of energetic neutrons, charged particles and gamma radiation.
Once this temperature has been achieved the main problem would
be that of getting enough thermonuclear energy back from the mate-
rial to repay the power used to achieve and maintain the high
temperature.

Although the level of research has been greatly expanded since 1951,
the program is still in the research stage. Many years of intensive
theoretical and experimental effort will be required before the first
prototype of an operating thermonuclear machine is developed.

i
§ : CHEMISTRY
%% Rare-Earth Chemistry

©  Application of a liquid-liquid (tributyl phosphate-nitric acid) ex-
traction process developed at the Oak Ridge National Laboratory for
the separation of rare earths has greatly facilitated the production of
#0 grams of the extremely rare element, europium. This is the
lrgest known single quantity of this element, which is of interest
because of its possible utilization in reactor control rods.

The Ames Laboratory isolated in its rare earth pilot plant more
than 150 pounds of pure yttrium oxide which is being converted to the
!inetal. This metal is presently of considerable interest in reactor
ﬂefe]Opment as are other rare earth metals and compounds.

Several industrial companies have shown interest in the production
9f fare earths on a pilot plant scale and are planning to use essentially
tbe Ames Laboratory design and procedures,

Rl 0 1.
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Research at Ames on the separation of rare earths by ion exchy
las been extended to new complexing agents which appear to b abl,
to separate yttrium from other rare earths more readily.

Synthesis of Coffinite

Coffinite, since its discovery in 1951, has become recognizeq ,
major uranium mineral of the Colorado Plateau. Its compositigy, i(:
believed to be USiO4, though the inability to obtain pure sampjeg ha;
prevented confirmation of the formula. Argonne National Labor;\_
tory scientists have now succeeded in synthesizing coffinite by a Ly dro.
thermal method, and its properties are under investigation. T4 is
hoped that a study of the conditions required for the formatioy, of
coffinite in the laboratory will provide an explanation for its oceur.
rence in nature and thus assist in the search for the minera].

Elements 99 and 100

Through the cooperative work of the nuclear chemists of the Univey.
sity of California Radiation Laboratory, the Argonne Nuatiopny
Laboratory, and the Los Alamos Scientific Laboratory, two new g],.
ments were identified in the debris of the “Mike” thermonuclear explo.
sion which occurred in the Pacific Proving Grounds in November
1952. These new elements have the atomic numbers 99 and 100, Fl.
lowing their discovery the elements were produced and identified hy
laboratory methods.> Earlier this year, element 101 was identified
at the University of California Radiation Laboratory, Berkeley (see
p. 51, Seventeenth Semiannual Report to Congress, January-June,
1955). '

It has been suggested that element 99 be given the name Einsteinium
(Symbol E) and element 100, the name Fermium (Symbol Fm) in
honor of the important contributions of Albert Einstein and Enrico
Fermi to nuclear science.

Inhibition of Corrosion of Steel in Water by Pertechnetate lon

A number of agents for lessening the corrosion of steel have long
been known, a typical one being the chromate ion. Oak Ridge Nation:
al Laboratory tested the corrosion-inhibiting characteristics of an .i(m
of a technetium compound—the pertechnetate ion—with the resulting
discovery that it is by far the most effective ion of this type. Ab@“i
30 parts per million in water suffice to protect ordinary carbon steei
completely from corrosion by water.

&
2 Sge page 41, Sixteenth Semiannual Report to Congress (January-June 1054) for ¢
scription of laboratory method of production.
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ge

. oo technetium does not occur in nature, but is produced in nuclear
ﬂln
lb}e D

vs. its high cost will probably preclude extensive practical ap-
eacts 1’15 Nevertheless, continuing research with pertechnetate as
‘quatﬁ(i)bitjor is advancing knowledge of the phenomena of inhibition
:;n dlr;f the corrosion process itself.

Jurries i Liquid Metals as Possible Reactor Fuels

4 program has been initiated at Argonne Na_ti()l}al .Laboratory.to
: ‘esticrate suspensions of uranium compounds in liquid metals with
w (70:1 of developing a suitable uranium or plutonium slurry for
de :5 g power reactor fuel. It has now been found that uranium
gixide which has been treated with hydrogen at 500° C can be readily
qaspended in liquid sodium-potassium alloy at room temperature
;ud that it does not cake after prolonged settling. From the results
Jtgined in a circulating loop, it may be concluded that a sh.n‘ry con-
ining 10 percent of uranium dioxide by volume can be easily main-
gined at uniform concentration. The slurry promises to be a useful
reactor fuel.

ur-

petecting the Free Neutrino

The neutrino 1s a hypothetical particle predicted to balance the
«aergy and momentum in certain nuclear reactions. It has never yet
ieen directly observed. Research at Brookhaven envisages the pos-
sbility of detecting the free neutrino by radiochemical methods.

The idea 1s to expose the chlorine nuclei in a large mass of carbon
wtrachloride (about 1,000 gals.) to an intense flux of neutrinos from
anuclear reactor and to detect radioactive argon 37 produced by the
apture of neutrinos in chlorine 37 nuclei. The technique has been
ntined to the point where neutrinos of the theoretically predicted
roperties could be detected—if they exist—and an experiment is being
stup at one of the Savannah River reactors. A different experiment

v Los Alamos scientists is aimed at detecting the neutrino by physical
ethods.?

wtopic Labelling by Nuclear Recoil

‘Brookhaven National Laboratory has been conducting research on
< chemical reactions of the “hot atoms” which recoil after a nuclear
Ansformation.  An outgrowth of this work has been the finding

at these reactions can be used for labelling organic compouhds with

1 . .
Sfe bage 31, Fifteenth Semiannual Report to Congress (July-December 1953) and page

?mlxleell.th Semiannual Report to Congress (January-June 1954) for explanation of
cmn s eUtrine” and the Los Alamos Experiment.
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carbon 14 and with tritium. The yields are high el}ougll to be usefy]
“in many cases. ‘When nitrogen-containing organic compounds .
exposed to neutrons, the carbon 14 atoms produced take the plye, 0£
carbon or nitrogen atoms in the molecules with which they collide
Similarly, tritium labelling is accomplished by exposing a miX‘u;r
of salt of lithium (from which the tritium is produced) and an Organii
compound. This technique has been used to label sugars, aroma;,
acids, and steroids with tritium. ¢

Chemical Isotope Separation

New methods for producing highly concentrated nitrogen 15 have
been developed at the Ames Laboratory and at Columbia Universit,
Giram quantities of nearly 100 percent purity material have begn'
produced in the Ames Laboratory by ion exchange. A small-sca]q
pilot plant has been set up and highly enriched material has bee,
produced at Columbia by the nitric oxide-nitric acid exchange metheg
This material may be useful in homogeneous breeder-type react,oré
if it can be produced at sufficiently low cost.

METALLURGY

Dimensional Instability of Uranium

Two of the most important metallurgical problems associated with
the use of uranium in nuclear reactors are corrosion and the dimen-
sional instability of uranium. Since uranium is highly corrosible
and the radioactive fission products must be prevented from entering
the reactor system, the uranium fuel is usually clad in a protective
jacket. The effectiveness of this jacket, however, can be greatly
impaired by dimensional changes in the uranium fuel during use.
These changes also reduce the flow in the cooling system of hetero-
geneous reactors, in which coolants pass through narrow channels
past the fuel elements.

For these reasons considerable research has been conducted on the
dimensional instability of uranium in order to understand the basis
of the phenomenon and seek means of minimizing or eliminating it.

Dimensional changes in uranium can occur as a result of thermal
cycling (repeated heating and cooling) or irradiation with neutrons.
The mechanisms of these two effects differ, but both are based on the
fact that uranium is anisotropic. This means that at temperaturs
below 660° C the crystal structure of uranium has different physical
properties in the three principal crystallographic directions.
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rh grmal Cycling Effects

As an indication of thermal cycling effects, a pol;crystalling 'rod

: ple of wrought uranium can extend to about 6 times its original
samdth when subjected to prolonged cycling between temperatures of
lfz)gband 600° C. This increase in length is accompanied by a decrease
iy diameter and essentially no change in volume.
msllch effects occur particularly in wrought material becau_se the
fabrication process produces a preferred orign.t.ation, th.at is, the
gorking of the metal tends to place the individual grains of the

material in the same direction in the length of the rod. It has been
% sound that the greater the degree of preferred orientation, the greater
% the uni-directional growth upon thermal cycling. | _

A less drastic effect of thermal cycling, found particularly with cast
granium, is a roughening of the surface. It is now known, however,
that if uranium is prepared, processed, or heat treated in such a way
g5 to produce a very fine grain structure with completely random
orientation, neither axial growth nor surface roughening will occur
upon thermal cycling. It has been found that the addition of small
amounts of certain alloys of about one percent by weight can produce
qn indirect effect on the thermal cycling behavior of uranium by
influencing its grain size.

A single-grain sample of uranium does not undergo dimensional
changes upon thermal cycling. Several mechanisms have been pro-
posed to explain thermal cycling effects based on the interactions of
orains in the polyerystalline metal and the anisotropy of uranium.
Although a great deal of progress has been made in understanding the
effects of thermal cycling, a completely satisfactory theory for the
1 phenomenon has not yet been developed and work on this continues.

wwmwwwmwwmeWWMWWWWWW“”NM“W‘W” i

Irradiation Effects

When a single crystal of uranium is irradiated by neutrons, it pro-
messively elongates in one (010) crystallographic direction, shrinks
m & second (100) direction and remains unchanged in the third
(01) direction. At 100° C, this dimensional instability involves
u extension of about 50 percent after sufficient irradiation to cause
ission of 0.1 percent of the uranium atoms. The volume changes ac-
tmpanying this phenomenon are negligible.

When polycrystalline rod samples with a high degree of preferred
tientation are irradiated, it has been found that the rate of growth
3y be as much as twice that of a single crystal. It is also known
tat in such rods, other things being equal, the rate of linear growth

Pon irradiation becomes greater with increasing cold work and also
Mith decreasing grain size.
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carbon 14 and with tritium. The yields are high enough to be usefy]
in many cases. When nitrogen-containing organic compoundg .
exposed to neutrons, the carbon 14 atoms produced take the place 0(;
carbon or nitrogen atoms in the molecules with which they collige,

Similarly, tritium labelling is accomplished by exposing a Mixtyp,
of salt of lithium (from which the tritium is produced) and an Ol‘gani¢
compound. This technique has been used to label sugars, aromaty,
acids, and steroids with tritium.

Chemical Isotope Separation

New methods for producing highly concentrated nitrogen 15 have
been developed at the Ames Laboratory and at Columbia UniVersity
Gram quantities of nearly 100 percent purity material have been.

produced in the Ames Laboratory by ion exchange. A small-geq)y

pilot plant has been set up and highly enriched material has heey
produced at Columbia by the nitric oxide-nitric acid exchange methoq
This material may be useful in homogeneous breeder-type reactors
if it can be produced at sufficiently low cost.

MEeTALLURGY
Dimensional Instability of Uranium

Two of the most important metallurgical problems associated with
the use of uranium in nuclear reactors are corrosion and the dimen-
sional instability of uranium. Since uranium is highly corrosible
and the radioactive fission products must be prevented from entering
the reactor system, the uranium fuel is usually clad in a protective
jacket. The effectiveness of this jacket, however, can be greatly
impaired by dimensional changes in the uranium fuel during use.
These changes also reduce the flow in the cooling system of hetero-
geneous reactors, in which coolants pass through narrow channels
past the fuel elements.

For these reasons considerable research has been conducted on the
dimensional instability of uranium in order to understand the basis
of the phenomenon and seek means of minimizing or eliminating it.

Dimensional changes in uranium can occur as a result of thermal
cycling (repeated heating and cooling) or irradiation with neutrons.
The mechanisms of these two effects differ, but both are based on the
fact that uranium is anisotropic. This means that at temperatures
below 660° C the crystal structure of uranium has different physical
properties in the three principal crystallographic directions.
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rhe pmal Cycling Effects

\s an indication of thermal cycling effects, a pol.ycrys:tallin'e 'rod

~ le of wrought uranium can extend to about ¢ times its original
S‘Qm(,th when subjected to prolonged cyeling between temperatures of
1,91,1,” :nd 600° C. This increase in length is accompanied by a decrease
?O dimet,er and essentially no change in volume.
msll;ch effects occur particularly in wrought material because the
gabrication process produces a preferred .orifan.tation, t}}at is, the
yorking of the metal tends to place the individual grains of the
material in the same direction in the length of t.he I'Ofi. It has been
sound that the greater the degree of preferred orientation, the greater
the uni-directional growth upon thermal cycling. .

A Jess drastic effect of thermal cycling, found particularly with cast
grapium, is @ roughening of the surface. It is now kn9wn, however,
that if uranium is prepared, processed, or heat treated in such a way
a5 to produce a very fine grain structure with cpmpletely.random
orientation, neither axial growth nor surface roughening will occur
gpon thermal cycling. It has been found that the addition of small
amounts of certain alloys of about one percent by weight can produce
an indirect effect on the thermal cycling behavior of uranium by
influencing its grain size.

A single-grain sample of uranium does not undergo dimensional
changes upon thermal cycling. Several mechanisms have been pro-
posed to explain thermal cycling effects based on the interactions of
grains in the polycrystalline metal and the anisotropy of uranium.
Although a great deal of progress has been made in understanding the
effects of thermal cycling, a completely satisfactory theory for the
phenomenon has not yet been developed and work on this continues.

Irradiation Effects

When a single crystal of uranium is irradiated by neutrons, it pro-
gressively elongates in one (010) crystallographic direction, shrinks
i a second (100) direction and remains unchanged in the third
(001) direction. At 100° C, this dimensional instability involves
an extension of about 50 percent after sufficient irradiation to cause
fission of 0.1 percent of the uranium atoms. The volume changes ac-
tompanying this phenomenon are negligible.

When polycrystalline rod samples with a high degree of preferred
urientation are irradiated, it has been found that the rate of growth
ay be as much as twice that of a single crystal. It is also known
that in such rods, other things being equal, the rate of linear growth
ipon irradiation becomes greater with increasing cold work and also
"ith decreasing grain size,
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0 ki

Irradiation also can produce a roughening of the surface. ( AUse
by the individual grains growing in different directions, this ig m()s(l
noticed in coarse grained samples. A third type of dimensioné
change is due to an increase in volume.

This effect is much smaller in magnitude than irradiation or therp, |
cycling extension. It consists of an increase in volume on the ordz‘
of 1 percent after 0.1 percent of the uranium atoms have ﬁssioned
as compared to a possible 100 percent increase in length of o hif*hl\j
oriented polycrystalline sample for the same irridation. Thig ch:n“}.
is thought to be due to internal porosity in addition to the extra VOlurs .
of fission product atoms, as the latter does not quantitatively accoun
for the effect.

As a result of these studies, several means of decreasing or elin.
inating the dimensional changes of uranium under irradiation have
been developed. Fabrication techniques and heat treatments are used
to control the grain size and obtain a random orientation of the
grains. Dimensional stability can also be greatly enhanced by gy;;.
able alloying. Additions of chromium, molybdenum, niobium, and
zirconium alone and in combinations can refine and randomize th
grain structure through heat treatment with resultant improvemept
of stability. By using still greater amounts of these alloying ele.
ments, a crystal modification can be obtained at room temperatyre
which has excellent dimensional stability under irradiation.

Of the several mechanisms which have been advanced to explaiy
the growth of uranium under irradiation, a very promising explana-
tion is based on the anisotropic diffusion of displaced atoms ang
vacancies produced in the lattice by irradiation and fission. The
theory advances the idea that the displaced uranium atoms diffuse
preferentially in the (010) lattice direction thus causing growth in
that direction. The theory predicts several causes of the effect and
these as well as other theories are being checked by further experi-
mentation.

This research is being conducted at many laboratories including the
Argonne National Laboratory, Knolls Atomic Power Laboratory,
Hanford Atomic Products Operation, Sylvania Electric Products Co.,
and North American Aviation, Inc.

|

Low Temperature [rradiation of Metals

The regular array of atoms in a solid is thrown into disorder by fast
particle bombardment, but much of the disorder is thermally unstable
even at low temperatures. To understand the detailed nature of the
disordering process, it is necessary to examine both the nature of the
unstable disorder and the annealing process in which order is restored.
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this end an experimental facility for the irradiation of solids at
Toerat,ures in the neighborhood of 20° Kelvin (—253° C) has been
tel? Jled near the center of the Graphite Reactor at Oak Ridge. The
insﬁﬂ.t . consists of a refrigerated specimen chamber which is cooled
fac,llll }e Jium refrigerator. The rate of disordering in specimens held
bv 2 1maactor at a temperature of 20° K has been measured for a
i ﬂ;fer of metals and alloys, using the change of electrical resistivity
s index of lattice damage. The electrical resistivity of the metal
?;;;IOWH to increase with the lattice.

. 1t was found that there is apparently a wide variation in both the -

, disordering rate and the thermal stability of lattice disorder for the

metals studied. The order of their increasing rates of resistix-*ity
pange is: gold, copper, brass, aluminum, nickel, cobalt, iron, zinc,
éusAbu (disordered), Cu;Au (ordered). Appreciable amounts of the
jjcl‘ease in resistivity could be eliminated by warming the specim.en to
roomn temperature except for iron and zinc, which require higher
temperatures.

Biology and Medicine

The effects and uses of radiation are constantly under study by the
Commission at its National Laboratories as well as by a large group
of investigators working at Commission facilities or in the laboratories
of universities, colleges, hospitals, and other research institutions.

Asmore and more data have been obtained it has become possible to
utilize radiation beneficially in an increasingly wide variety of fields.
These research studies are also supplying information which will
lead to perfecting methods of protection against the harmful effects
of radiation—a most important consideration in view of the increas-
ing use of atomic energy for industrial purposes.

In this report examples of the kinds of research underway and the
practical applications of such research are given. These examples
cover only a small part of the overall program of medical and biologi-
al research, but are believed to be typical of the effort in that field.
Other areas of participation are also reported.

Loxe TeryM Errects oF FaLi-Our Froym NucLear WEAPONS

The subject of this section is necessarily one in which the conclu-
s may vary over a wide range. In these circumstances the Com-
wission furnishes the following as the best estimate of its staff.

Radioactive materials disseminated in the atmosphere from large-
wle use of nuclear weapons 1n warfare probably would affect
ge segments of the world’s population. The Atomic Energy Com-
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mission has been keenly aware of such possibilities and has had the
problem under study since 1948. 18
Hazards from fall-out of bomb debris would arise from two gqy,
1. Exposure of personnel to radiation outside the body; ; )
radiation from radioactive fall-out lying on the grounq 0; :
other exposed surfaces, and o

2. Exposure of body tissues to radiation from radioactive m
terials taken into the body in food, water and air. &

The relative importance of these two sources of radiation ey q
depend upon the time after detonation at which exposure is begy
and upon relative precautions taken to avoid one or the other. 7y nz
‘special precautions were taken, it would be expected that in ATeng
of heaviest fall-out, the external gamma radiation would be More
important than the internal exposures for many weeks or monthg after
the detonation. '

The quantities of radioactivity that probably would be taken jp,
the bodies of members of a particular population group as the result
of nuclear warfare would depend upon many factors. These woy)g
include the number of weapons, the distribution of targets, fissiop
yields and conditions of use of weapons, dissemination of Weapons
debris in the atmosphere and rate of deposition from the atmosphere
retention by soils, uptake by plants and animals, and biological eﬁecté
of radioactive materials in the human body. Some of these facton
would depend upon concurrent conditions, such as the physical ang
chemical nature of the bomb debris, the chemical nature and use of
soils, and the dietary habits of persons affected.

CES :

Difficulties in Estimating Wartime Hazards

Al of these factors enter the problem of estimating the hazards
which would result from fall-out in nuclear warfare. Their evalu-
ation involves many uncertainties, for it is very difficult to simulate
for laboratory study the properties and behavior of radioactive debris
from nuclear weapons. One other approach to the problem, however,
lies in the fact that weapons tests to date have produced small but
measurable quantities of radioactive materials in air, soil, water,
foods, animals and human beings, in addition to the natural radio-
activity present in the environment. Direct measurement of these
quantities has been in progress for about 3 years.

Of course, many of the conditions which might affect the entry of
radioactive materials into the food supply in the event of nuclear
warfare would be very different from those present in nuclear testing
programs. Nevertheless, some of these differences can be estimated.
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4 their influence upon total body uptake of radioactive materi.als
ap redicted on the basis of auxiliary laboratory and field studies.
2 bgioactive fission products of particular significance are isotopes of
. odI?fle and of strontium. . .
! gince jodine concentrates in the thyroid, comparatwely small quan-
.-« of radioiodine taken into the body gives the thyroid large doses
mtlesdiatjon. However, the potential hazard from this source is less
of 1 us than it might otherwise be due to the short half-lives of radio-
?eﬂo es of iodine, to the comparative insensitivity of the thyroid to
ls‘ggiion, and to the possibility of survival without the thyroid.
ranle radioisotopes of strontium are of importance for a number of
I.,33,501151 .
1. They are among the more abundant of the fission products.
9. Because of their great chemical similarity to calcium, which
is an essential element in the nutrition of both plants and
animals, they are readily taken up and metabolized.
3. Sufficiently high concentrations of radioactive strontium in
the skeleton will result in serious injury to the bone, and may
Jead to eventual death of the patient from cancer of the bone.
4, The half-life of one of the isotopes, strontium 90, is sufficiently
long (about 28 years) so that short term protective measures,
such as stockpiling of foods, would be impracticable.

The chemical and physical properties of strontium 90 permit its
detection in very low concentrations. Since its occurrence in the
environment is almost entirely due to its production by nuclear ex-
plosions, it is possible to determine with considerable accuracy its
wccurrence in soils, plants, animals, and human beings in relation to
the explosions which produced it.

Concentrations of Strontium 90 in. Human Bones

Assays of fragments of human bones available from routine surgi-
al operations indicate the degree to which strontium 90 has entered
the skeletons of persons of various ages. The highest concentrations
have been observed in children, amounting to about one micro-micro-

+ curie (one-trillionth curie) of strontium 90 per gram of skeletal cal-
cum.  Assays of vegetation, animal tissues and milk indicate the
< principal paths by which strontium 90 enters the body and, with other

data, provide a basis for estimating the dependence of such entry
4 Upon pertinent factors.

It is believed that skeletal concentrations of strontium 90 required

i?produce observable skeletal injury to human beings are several
¢ tousand times those which have been observed in the United States.
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Concentrations required to produce serious injury may range frop
ten thousand to more than a hundred thousand times those ‘Vhi(.l}l
have been observed. These degrees of uncertainty exist because the;
is no specific experience involving injury to human beings by 1y di(&
active strontium. ‘The estimates are based on long study of the eﬁ'ect):-
of radium in the human skeleton, coupled with experimental Studiei
of the comparative effects of radium and strontium 90 in animal:

Concentrations of radiostrontium in the bones of grazing anima]:
as a result of weapons tests to date, are found to be severy] time;
higher than in human beings, although still far below amounts whick,
are hazardous. This difference arises largely from the fact that gray.
ing animals obtain their needed calcium (and other food require.
ments), by consuming large quantities of vegetation. The radie.
activity in the bones of these animals depends on the quantity o
radioactive debris that has settled on the plants from the air. lHu-
mans, on the other hand, obtain more than half their calcium from
milk which has been screened somewhat by the animal body to Tremove
much of the strontium.

The Atomic Energy Commission is continuing its studies to provige
data for civil defense purposes and to evaluate carefully the danger
to mankind that might result from a large-scale nuclear war,

RESEARCH ACTIVITIES
Radiation E ffects on Reactwation of Typhus Infection

Experiments with monkeys at the Johns Hopkins University
School of Public Health indicate that moderately incapacitating
doses of ionizing radiation frequently reactivate latent epidemic
typhus infections in animals which had completely recovered from
the disease several months prior to the irradiation. Heavy doses of
cortisone may also lead to reactivation of these dormant infections
This suggests the possibility of a public health hazard, which might
complicate the aftermath of a very heavy exposure of densely popu-
lated areas to nuclear radiation.

Evidence of a previous typhus infection was found in about 15 ofa
large group of Baltimoreans who emigrated from Eastern Europe
some decades ago. Among those persons there has been a small nun-
ber of cases of apparent reactivation of the disease following inci-
dental treatment with cortisone or radiation. .

Further analysis of this question is now planned, with extensio
of the study to larger similar population groups in other Eastern
United States cities. This should provide more significant numbers
of such persons who also happen to require cortisone or X-ray treat-
ments, and who may be studied following treatment.
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of Labelled Compounds in Understanding Tumor Metabolism
[/s€ Yl ,

.gliarities in the vital chemical processes of tumors, as revealed
P?cdioisotopic tracing methods, are under detailed study at the
by Kettering Institute in New York City. Itishoped that knowl-
3 wall'f differences between the metabolism of normal and cancer cells
® ,ege exploitable in the use of chemical methods for treatment.
7 has been shown in rodents that different tissues in the same species
, Itl corresponding issues in different species) utilize different quan-
i,g,l.l of various substances in building nucleic acids, and that certain
.nmes onversions of one substance to another during the process are of
mtericna degrees of prominence in different cell types. Quite dis-
‘-.ar}t'ivg characteristics of this nature were also demonstrated by cer-
;;{10 tumors. These observations suggest the need for further research
t:.ilgl a view towards blocking specific chemical steps which appear to
e more essential to the tumors than to the surrounding normal tissues.
Use of these isotopic techniques for compfxrison of the chemical be-
pavior of tumors in @1ﬂerent species of gmmals has also brought to
jight interesting new 1nforma.t}on on the interplay bc?tween the tumor
and its host.  Certain alterations in the host’s own tissues, as a result
of the presence of the tumors, seem to be independent of Whlch_spem_es
;;,f host is used. The metabolism of the tumors is also modified in

" ertain details when the tumor is transplanted from one host to

another, but not to the extent of duplicating the host’s own patterns.

Another study in which the use of isotopes has brought out special
chemical requirements of cancer cells is being pursued at the Uni-
rersity of Rochester Atomic Energy Project. Here it has been shown
with carbon 14-labelled amino acids that a certain type of tumor has
m unusually high requirement for these substances, and that growth
of the tumor depends on some factor from the host’s liver which is
=eential for maintaining a large supply of amino acids.

This lead will be developed further, as any special metabolic re-
qirement of cancer cells not shared by normal tissues might serve as
svulnerable point for attacking the cancer with metabolic poisons.

lteavy Radiation and Psychological and Behavioral Changes

Inthe field of possible psychological and behavioral changes fol-
“¥ing exposure to heavy ionizing radiation, studies on rats at the
Tuiversity of Nebraska have been suggestive of a rather unexpected
g process.” The rather heavily irradiated
» tested in various standard puzzle situations in which a

=y . . 3
2 ™ard is given for “correct” performance, seem to “learn” the cor-
= ™lresponse more rapidly than unirradiated animals, and to “forget”
1 ]
Previously mastered response more slowly.
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It does not appear that a true basic improvement in the learp;
process is involved, but rather that the injured animals are Jegg Sélé
ject to incidental distractions. They show markedly less Spontang,
activity, as well as various deficits in motivation and drive which - ,
sist long after the exposure to radiation. T

For some days, the irradiated rats performed poorly on Previoy
learned tasks. However, it became apparent after the acyte Y
turbance had subsided that during the period immediately follgy:
irradiation they had been retaining their previous training SomeWhai
more effectively than had the nonexposed control animals (thig Ty
be associated with their relative “disinterest” in new eXPeﬁence{Y

These differences are most clearly evident In groups of rag “ir;
which only the brain was irradiated, so that the dose could be in
creased to levels which would be fatal if given to the entire body, I;
is, of course, most unlikely that this sort of exposure would evey be
met except in an artificial experimental situation; nevertheless, tp,
observations call attention to the possibility of disturbing menta]‘
function by irradiation, and the matter is under further Investig,.
tion. There is considerable interest in studying possible alteratiope
in mental performance resulting from radiation exposure during ep.
bryonic development, rather than after the brain and nervous systey,
have attained the adult form.

Studies on Steroid Metabolism

Long-range studies at the Worcester Foundation for Experimen-
tal Biology, in Shrewsbury, Mass., have made a major contributioy
to the understanding of the chemical transformations involved in
the production and utilization of the steroid hormones of the adrenal
cortex.

By means of special isotopic methods for labelling and tracing
these substances, and other micro-assay methods developed on this
project, it has become feasible to follow the chemical steps in the
turnover of the adrenal cortical steroids within the animal body,
where the naturally occurring amounts of these important hormones
are very minute. Many hitherto unknown details of the synthesis
and metabolism of these substances, and the activities of the en-
zymes concerned, have been brought out in these studies.

There is also work underway on the problem of the disturbance of
these metabolic processes by exposure of the animal, or of the is-
lated adrenal gland, to ionizing radiation. Some specific alterations
have already been demonstrated and it is hoped to clarify this further
by investigating what role these disturbances may play in the overall
reactions of the body to irradiation.
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Jiation Experiments With High-E'nergy Proton Beams
Ea &3

University of California at Berkeley, high-energy irradia-

e ) .
Af tihth protons or deuterons from the cyclotron is under evaluathn
gion W ans of treating various special cancers. Primary emphasis

e . .
s 8 I program has been on the use of radiation to suppress the ac-

in of the pituitary gland, so as to dispense with the serious hazards
' timitary surgery in those cancer patients in which removal of
of P ond is desirable. |

' &;elerated high-energy charged particles (such as protons or deu-

. . ,rons) are especially suitable for localized irradiation of small vol-

es of tissue situated relatively deep within the body, as the beams
l,lmetrate satisfactorily and travel practically in a straight line, pro-
Jucing & rather sharply delimited area of radiation effects. ILess
;am; to neighboring parts is encountered than with other types of
rudistion used at present in clinical radiology.

Exploratory work on this project was carried out on about 1,000

oung rats, in which the functional state of the pituitary gland can
be estimated in a variety of ways. Rats whose pituitary glands had
heen removed surgically served as controls against which to evaluate
the effectiveness of the radiation as a means of suppressing or destroy-
ing the gland. Doses were given in amounts of 3,200 to 31,500 reps
iroentgens equivalent physical) by directing a pencil beam of deu-
werons laterally through the pituitary of the rats.

The animals’ development was then closely followed, and at au- -
topsy the pituitaries and most of the other endocrine glands were
weighed and studied microscopically. Some of the rats which sur-
vived the highest doses showed a complete failure to gain in weight
ad length as did the controls in which the pituitary had been re-
moved by surgery.

Only by giving extremely high doses of radiation (25,000 reps or
more) Was it possible to bring about complete cessation of pituitary
function within a few days. At lower doses (12,600 reps or less)
the pituitary and the various glands which it regulates continued

 lincrease in size for some time and then proceeded to undergo

arophy. The greater the dose, the earlier the onset of the atrophy.

4 Body growth and thyroid growth were impaired soon after irradia-

tion at each dose level, but degeneration of the testes occurred much
= ater,

There was no evidence of stimulation of any function of the an-

% terior pituitary with the doses and periods of observation employed

 this study, nor of recovery of the pituitary after being damaged

%any of the dose levels employed. The different cells of the anterior

ituitary were found to be almost equally sensitive to irradiation.
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Pursuant to this basic study, promising tests of the methoq Wep
made on dogs and other animals suffering from mammary carcipg,
or other cancers of the type which may be benefitted by Pituitan
activity. )

At last report, 30 patients, including 28 in advanced stages of Clice,
have had their pituitary glands irradiated with protons. E"iden:f
of good suppression of pituitary function has been obtaineq and'f
number of the patients have shown considerable relief, 4

n]}l;\
’ ih.

Radiation Effects on Life Fxpectancy

At the University of Rochester Atomic Energy Project thepe are
underway a variety of studies expected to improve our understandi f
of the effects of long-range chronic exposure to radiation at leve]g ot
immediately or obviously damaging. This type of investigatiqy is
essential to maintenance of a radiation protection program throughou;
the widespread nuclear energy enterprise.

One facet of the general problem under investigation is the effect
radiation in shortening life expectancy. Certain basic hypothes,.
about the quantitative relation between life-span and the amoun gy,
timing of radiation exposure are under test in rats and mice.

For example, a recent series of experiments demonstrated thgt ,
single large dose of radiation shortens life-expectancy in rats to 4
greater degree than an equivalent total dose given piecemeal over 4
10-day period. Due to the statistical nature of the problem, large
numbers of a homogeneous population of animals must be used i,
such experiments, and these must be followed under controlled cond;-
ttons for their full life spans. Thus the complete analysis will re
quire long continuation of the program.

Radiation Effects on Productivity

The need for protection from repeated small doses of X-rays wa
recognized early in the history of radiology, although not earls
enough to prevent the occurrence of skin and crippling hand lesion.,
which were frequent among the earliest workers in the field. The
expanded development and peacetime use of nuclear energy has made
it advisable to obtain data on the long term biologic effects of repeated
small doses of irradiation. _

It is especially important to test experimentally, in a biologicali}
suitable long-lived animal species, the possible effects of the prese:

maximum permissible exposure level for human beings for chrons

X- and gamma-radiation (0.3 r/week), and of other dosage levels I*

this range. ont
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ange. Ol extremely radio-sensitive physiologic processes such as
s rati=t: . v .

this matogenesis and reproduction. .
Spf;he \tomic Energy Project at the University of Rochester is con-
dxctil;“ a life-term experiment on thoroughbred male beagle dogs to

rmine long-term effects of small daily doses of X-rays on the
e

{ . 1 1v Y "
1 ° sduetion of sperm. Three experimental groups receive weekly

EVidence 4 L ay doses of 9.3, 0.6, and 3.0 roe:ntgens respectivg]y, and a control
:d ang . ';rroﬂp is maintained. At regular 1ntervals.semen Is sampl.ed, sperm
- mts are made, and samples are examined microscopically for

“normalities. N
3 gjnce the effects on fertility are the real concern, the sperm datz} are
4 lemented by mating each irradiated dog with an unirradiated
1" Ped female. To date these dogs have been X-irradiated for periods
there are 3 ¢ from 2 to 4 years. At 10 times the maximum permissible weekly
rstand 1’ e for man, the irradiation produced sterility in most of the dogs
.leve,ls not 2 ﬁ.‘{hin one year. The absolute sperm count began to decline progres-
\gation jg ielv after 20 to 30 weeks of exposure, and reached levels less than
‘roughout ?@ p;rcent of normal within a year. Moderate or marked increases
& ,ﬂ the percentages of morphologically abnormal, immotile, and dead
g';of}c tof 3 :{,e,.m reduced further the numbers of normal sperm. With continu-

potheses & ¥

nount and
e

‘2 o irradiation these conditions have persisted.
No reduction in fertility has been observed so far in the group
4 rceiving the maximum permissible exposure rate or the group re-

elflatguti;i ;;7 «iving twice that rate. Many of t.hese dogs hgv.e shown small in-
eal over 4 3 meases In the percentages of_cex:tam abnor.mahtles of sperm. _No
lem, large 4 wnclusion can be dr‘awn at .t.hlS time regardm_g the pqss1ble relation
ye used in if these changes to irradiation. They are being studied mostly for
lled condi- spnificant development, and functional effects. This experiment will
is will re. we continued for the lifetime of the dogs. Later in the experiment

N-Tays was
not early

3 de dogs will be studied for other possible effects, including cancer
/8 moduction, acceleration of aging processes, and life shortening.

Hidkiudi

= Tracer Studies With Plants

il

Argonne National Laboratory is continuing its biosynthesis pro-

ok

m, in which carbon 14 and other radioactive isotopes are being
rporated into plants for the purpose of furnishing labelled com-
unds for medical, biological, agricultural and industrial research.
example of these studies is given below.

ind lesions,
field. The
v has made
~(Axf repmtﬁi

~Lirubber studies. The assimilation of carbon and the biosynthesis
%mrnover of rubber in rubber trees (Hevea brasiliensis) was inves-
®ted in cooperation with the U. S. Department of Agriculture and
* Quartermaster Corps, United States Army. Rubber seedlings

biologically
the present
for (.hrﬂ!éj*?
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and old stumps which had released new shoots were grown jp ¢y
Argonne chamber in an atmosphere containing radioactive Carbo:
dioxide. These experiments supplied information on formatigp an 5
turnover of rubber which will be available for use in Varigy
technological studies. ’

The radioactive carbon was found first in leaf rubber ang
later in stem rubber. Up to now, it was thought that rubber formay
tion occurs only in the bark. It appears now that the leaf not 0n1~
possesses the complete biochemical pathway for rubber formiitioy
but that it also may be the chief source of a specific substance requir:i
for rubber formation at other places in the plant.

A field study was carried out in cooperation Wwith the Federy)
Experiment Station, U. S. Department of Agriculture, Mayag’ue&

Puerto Rico. The experimental evidence suggests that the rag;, .

active carbon assimilated by rubber trees is formed initially into high
molecular weight rather than low molecular weight rubber,

Other studies were designed to determine whether rubber onee
formed in the plant is later broken down. The data suggest thy
starved plants may metabolize at Jeast a fraction of the formed rubber

In the course of these investigations, a quantity of C 1&belleé
rubber will be formed. It will be released to the Quartermaster
Corps for distribution and use in tracer studies on the breakdown o
degradation of rubber in rubber products under varied environments]
conditions. -

Portions of the tissues from the radioactive rubber plants have been
sent to the New South Wales University of Technology in Australis,
where an attempt to isolate and identify the inositols present in the
tissues will be made. Inositols are sugarlike compounds found natu-
rally in many plant and animal tissues; in some chemical forms they
act as vitamins (part of the B complex). Portions of the purified
compounds will be returned for distribution to other investigators.
The use of the labelled inositols promises to give useful information
both in plant and in animal studies.

Uptake of Strontium by Plants

The interest of the Atomic Energy Commission in the uptake of
fission products by plants and animals is directly related to peacetime
development of atomic energy for power. It is recognized that our
knowledge of how these elements enter into the food chain must be
well developed. .

One of the studies being conducted along these lines is concerned
with the uptake and utilization by plants of the natural (nonradi-
active) strontium that occurs in our soils. Information gained fro®
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;v:: ;:r&“- s ;pvestigation will be useful in studies of the uptake of radio-
. n s ium.
?stlon and 4 iﬁe::;?:;iors have determined the calcium and strontium contents
Varioyg T £ f()o crop samples of wheat and alfalfa, and the corresponding
. ang E B .? Ezzlples taken from 12 states. The total contents of ca.lcium and
ber fo;)nl)’ 01 ntium in the plant samples were dete?rmlned. In t}}e soil samples
f not Om&- 3 m the plow layer, the amounts of calcium and strontium excha.nge-
forma, t_“ly ble with neutral normal ammonium acetate soluthn were determlm?d.
ce I‘Equil on, 3° The data on exchangeable calcium and stront%um show the dif-
red 4 ces in contents which may be encountered in different areas. The
18 Feder qmounts of exchangeable stror}tium fmd c-alcium ir.x the soil are highly
Mayagu al wrrelﬂ‘?ed'- However, the ratio varies 'Wlth.locatlon, from .0.5'atoms
the rad;i:’ of strontium per 1,000 atoms of calc;um in northern Illinois fxnd
¥ Into hj 1; 1 suthern Wisconsin to 3 atoms of strontium per 1,000 atoms of calcium
ar. g 4 i Nebraska and Oregon. -
abber oneg 3 The distribution of the ratio of atoms of strontium per 1,QOO atoms
\ggest that 1 of calcium shoviv dlfferences -w1th respect to t}.xe pare.nt materla.l of the
1ed rubbey 3 sil. While this dlﬁ'erer{ce is small, those soils <.ier1ved from. igneous
14 Jabell ed 3 and limestone ma.terlals, in general, are more fertile and contain larger
rtermaster  J quantities of calcium. ' . .
akdown or 8 Since the plant samples had virtually the same ratio of StI‘OIltlll.m to
ironmenta] 4§ calcium as was found in the ammonium acetate extract of the soil on
: % which the plants were grown, it may be inferred that plants grown on
shave been  § the more fertile soils will have a relatively high strontium content.
Australia, % 1t cannot, however, be concluded that the radioactive strontium which
sent in the 4 may enter the soil will follow this same pattern. This question re-
ound natu- 3§ mainsto bedetermined.
forms they 4§ The possibility of fixation of strontium by soils is being investi-
he purified 3 gted. A recent investigation indicates that some of the added stron-
vestigators. 2 tium is more or less fixed. The addition of lime to the soil tends to
aformation 3 increase slightly the fraction that is fixed. The data suggest that

3 when strontium is added to soils relatively high in limestone, a large
fraction of the strontium may be expected to be in a less soluble state.
4 Thiswill tend to counterbalance the previously observed data indicat-
2 inga higher uptake of native strontium from soils inherently high in

uptake of aleium,
) peacetime
:d that our  F Redigtion Induced Mutations in Plants
in must be 3

q 3 Studies at Brookhaven National Laboratory have been underway
. concerned - f?r several years to test the possibility of using radiations to produce
(nonradio- 3 ®ful mutations in plants. When a mutation is produced in a plant,
ained from  ;

?%m‘eans that a new variety has been created. It is only necessary tc
& 'aeen the new varieties and select the ones having desirable properties.

e
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Mutations are produced by subjecting the growing plants to gamy,
)

radiation in the Brookhaven “gamma field” or subjecting seeq o

cuttings to X-rays, or to neuntrons in the thermal column of the Brog)
haven reactor. - )
Improved varieties have already been obtained in such plantg y the
small grains, in which it is economically feasible to discard n“meréi
plants carrying deleterious mutations in order to recover the relative]?
few plants showing improvement. One of the first important Inu'tf“
tions produced was one in which the Mohawk variety of oats, Whi:]f
is normally very susceptible to an oat rust disease, Was rendereq re
sistant to the disease without changing any of its other quantitie—;
This variety has now bred true for five generations.
A number of other interesting mutations have been produced, Aoy,
them a variety of oats with shorter, stronger straw and wider gy,
which may have considerable practical importance. A numbe, (:f
the new varieties differ in only minor ways from the parent varjg;,
but are valuable for breeding purposes.
It was found that blight resistance in oats can be induced yep,
easily, but the new variety is usually susceptible to rust disegs.
although the parent variety was not. Thus these two diseases mys
involve closely associated characteristics of the plant, and a study o
the genetic properties of these diseases is giving a profound insigh
into the nature of disease resistance in plants. )
Production of new varieties by radiation-induced mutations }.
been tried before with almost no success because it was not recognizeq

y
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that the exact control of dosage is extremely important. In order 1. injury. The res
make the results of new research available to agriculturists as soon ing tissues are
as possible, Brookhaven initiated a cooperative research program with nssues. It 1s als

mineral elements
and retardation «
for short periods,

To scientists at
it might be profit;
“nsitivity of plas
190r), typical ra

universities, agricultural experiment stations and the U. S. Depart.
ment of Agriculture with a view to the development of new cro
varieties. '

Under this program, the laboratory interested in a particular erer
works out a program in consultation with Brookhaven scientists. The
seeds, cuttings or whole plants or trees are then irradiated at Brooi
haven with the appropriate radiation and sent back to the originatizs
laboratory to be grown and screened for desirable mutations. ton—appeared i

This program has already yielded some very important results. 2 . ) U to m

-ariety of wheat has been produced which gives a very high vield an boron. deIﬁ) ) 70d
is resistant to one form of wheat rust, a disease which has Cﬂui“ﬁ* st six ¢ ot sun
crop loss in the middle west of many millions of dollars annuslis lvo Seven pa
A variety of rice has been produced which has short, strong stra® 7 ;ep ants were ¢
which will withstand wind damage which often devastates the Tess 3 gg}m' results of th
rice crop. A variety of flax has been produced which is resistant 1% § , "ch may we]]
prevalent flax rust disease. There are now over 100 such projectt ™ |
progress, many of which are producing this sort of result.

oron and other ¢
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v matode Research
13

rative research between Brookhaven National Laboratory and
C‘)f’pqe Department of Agriculture Nematode Research Laboratory
the U Vﬂ that relatively small doses of radiation will produce sterility
2:9.55110“t de worms. Nematode infections are very serious in many
in nem® (1)] as potatoes and strawberries. By irradiation of the pota-
rops Sucl an infected area, it would be possible to prevent the spread
oes fr?nfection and also to prolong the storage life of the potatoes by
the 1(;?ng them from sprouting (see pp. 57-58, Sixteenth Semiannual
i,reve;‘ January—June 1954). .
Rp'f‘;is‘ finding leads to the possibility (}f .controlhng a number of
_atode infections by the use of radiation. For example, such
] ??afz;ﬁons in strawberries are usually passed along with new plants,
q:b‘ irradiation of the plants before planting, it should be possible
gﬂ maintain a field free of 1nfe<.:t10n. Preliminary investigations
Jlong this line are very encouraging.

T

2
E 1
§

B

§

vadiation Injury in Plants

Many aspects of the effects of radiation on plants have been studied
aid im.portant, information has been obtained. Recent investigations
Qrgonne National Laboratory were designed to give more precise
rformation on the mechanisms by which radiation produces plant

IR —— A

jury. The results of many experiments have suggested that grow-
s g tissues are more sensitive to radiation than are nongrowing
iosues. It is also well known that shortages or excesses of certain
zineral elements in plants result in reduction of metabolic activity
+ md retardation of growth; for example, the absence of boron, even
far short periods, decreases cellular activity and arrests growth.
To scientists at the Argonne Laboratory these facts suggested that
ight be profitable to investigate the effects of boron on the radio-
ativity of plants.  In normal sunflower plants exposed to X-ray
"), typical radiation symptoms—speckling, mottling, and distor-
uppeared in all the subsequently developed leaves (26 to 28
#r) up to 70 days later; in addition, growth was retarded. In
“-deficient sunflower plants, leaf damage was observed only in the
Six to seven pairs of leaves, and recovery thereafter was complete.
e plants were considerably less stunted.
- Heresults of this study indicate also that the same experimental
wronch Inay well be used to obtain more information on the roles
“ronand other essential mineral elements in the growth of plants.

+
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PrOTOMULTIPLIER TUBE DEVELOPMENT
ducted at the sI
¢ration inspecto:
" From the beg
n early Augus

The scintillation counter technique whi’ch was 1r.1t1:0duced shorg),
after World War IT has progressed so rapldly that it is now th oy
offective and versatile method for the detection and Taeasuremeny .
nuclear radiations and particles. The method depends.on. the ingg,. D oni toring Pro;
action of radiations with special materials knox_vn as SClnt}llators, N st inv olved ne
which minute flashes of light are generated'm'p.roportlon to the LopSUIETS of fis
energy of the incident nuclear ray. T%lese individual ﬁg}sheS an
“yiewed” by a photomultiplier tube wh¥ch converts the ligh intg
small electrical impulses and then amplifies them to levels readil,

utilized by electronic techniques. o Inereased om)

The scintillation counter detects radiation ml%ch.fas.ter and i, joveloping the 1
greater efficiency than the Geiger counter or 1on1zat101} chambe,  § ‘1 techni cal su
Counting efficiencies approaching 100 percent are realizable gp4 in furtherance of
phenomena occurring in one-one hundred millionth of a secong can the nationt}l civi
be analyzed. b g activities.

Two new photomultiplier tubes developed 'u.nder contract for th,
Commission are now being produced in quantltle.s ar.ld will shortly be
readily available. The two tubes offer new applications for scinti]j.
tion counting techniques. «Oeration AR

One is a 1g6-inch photomultiplier tube developed by the Allep B con((i)ife ete d at the -
DuMont Laboratories. Its applicatiop t:or gamma-Tay spectrom. during the week
etry with either large solid fluors or liquid scintillators opens new \dministration-s
fields of experimentation and measurem-ent.. The‘ other tube, devel. t':he participants,
oped by the Radio Corporation of America, is a 2-inch photocatbc.)dg! defense organizal
high gain linear, multiplier phototube. It was designed .for appliaa. developed by the
tions in high speed measurements of nuclear events required for the tions Office, for
study of phenomena associated with high energy accele}"ators. Tvﬂ»:; continental and ot
of these tubes were used successfully in the instrumentation employed included an airbe
in the recent discovery by University of California Radiation Labora-

pperation ARM

metering unit to t

tory scientists of the antiproton. The successful
§ nical feasibility of
Mox1roriNG oF MARINE Foop Probucrs § Civil Defense Ad
. § develop criteria ¢
Following the underwater defense test detonation off a small ﬁa‘sw’ defense applicatio
device in the eastern Pacific this past spring, the Atomic Energy Ccff ' Selected shot ar
mission, in cooperation with the Federal Food and Drug Adgmmstri i h? aerial and gro
tion, established a monitoring system on the west coast to detef:tf‘;g distribution of the
possible presence of radioactivity in marine food fish as a result @ May 5 1955 “Oper
the detonation. ' : . 1 %on of aerial and g
Anchovies, mackerel, tuna, and sharks (livers and ﬁps) Ca“cimz% ¥ The operational
the general area off California and Mexico, were monitored. A" ¥ tion with (16 corr

. . . the 3
matic survey counting and recording equipment was installed 013@@ 1 Tethods ang equi

. ) o a5 : .
onveyor lines at the large fish canneries. Hand monitoring ¥ § Tvey aircraft y
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4 at the smaller canneries by trained Food and Drug Adminis-
Juc .3 ‘nspeCtOI'S- . . . . '
! the beginning of the program in mid-May to its termination
T August, 49,514,500 pounds of fish were monitored. The
in early ng program confirmed the previous announcement that the

mﬂ_“iigo;;lved no health hazard to mainland or island inhabitants or
test f fish.

=2
=

CiviL DEFENSE Li1A1sON ACTIVITIES

Increased emphasis during this reporting period was plafzed on
veloping the most effective means of providing additiona.l §clent}ﬁc
1 technical support to the Federal Civil Defense Administration
.m(flmtherance of the Commission’s long standing policy of support to

giie national civil defense program. This effort included the follow-

ing activities.

;jperation ARME

4Qperation ARME?, an aerial radiological monitoring exercise, was
onducted at the Nevada Test Site by the Atomic Energy Commission
quing the week of October 17, 1955, for Federal Civil Defense
\dministration-sponsored personnel. The objective was to acquaint
;e participants, representing FCDA, state and local radiological
defense organizations, with aerial survey techniques and equipment
developed by the Health and Safety Laboratory, New York Opera-
soos Office, for monitoring large water and land areas adjoining
stinental and overseas test sites, The aerial survey instrumentation
luded an airborne detector, an altitude compensator and a tele-
ering unit to transmit information to a remote ground station.
The successful completion of this exercise demonstrated the tech-
1 feasibility of aerial radiological survey techniques. The Federal
wil Defense Administration will utilize the experience gained to
#welop criteria and guidance in radiological monitoring for civil
ense applications in connection with fall-out from nuclear attack.
Selected shot areas in Yucca Flat, Nevada Test Site, were surveyed
£ 7aerial and ground teams to determine the level of activity and
4 tribution of the low-level radiation remaining principally from the
1475.1955 “Open Shot”. The exercise provided a basis of compari-

“of aerial and ground survey operations and results.
%%The operational program included briefings and field familiariza-
4" With the component parts of the air and ground monitoring
§; ;‘ﬂds and equipment, including mobile radar for tracking the

T aircraft. A total of 27 persons took part in Operation ARME,

=
3
E
=
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including 13 FCDA and U. S. Public Health Service Personyg] |
representing state and local civil defense organizations, anqd j fr;;,”
AEC.

AFEC-FCDA Conference

A 2-day conference on “Nuclear Effects and Civil Defense” wqqy,
in Chicago in late October to sum up the state of knowledge of Nucle,
effects applicable to civil defense research problems and applicatioﬁj
of weapons effects data. The meeting covered the main areqq Q;
physical damage to civilian structures and the modes of oceurrey,,
of such damage; biomedical effects, including blast biology, Prom, ::
and residual radiation and radiation effects on foodstuffs; anq meaI;
urement and evaluation of radiological contamination.

AEC staff members and experts from various Commission contpy,,
tors discussed these subjects, drawing upen civil effects projects o
Operation TEAPOT (spring 1955, Nevada Test Site), as we]] ,,
earlier atomic weapons tests and results of other field and laboratgpq,
research. Forty-eight persons attended this conference, including 3
from the Federal Civil Defense Administration. )

el

Dissemination of Civil Effects Information

Thirty-seven preliminary reports have been issued covering eac)
of the projects carried out by the Civil Effects Test Group, during
Operation TEAPOT. Seventeen of these were 1ssued as unclassified
reports with wide distribution resulting in many cases.

Final reports, completing description and evaluation of each civil
effects project, are under preparation. Emphasis is being placed upor
elimination or segregation of classified information wherever possible.
so that release of a large mass of information on the civil effects of
nuclear detonations can be made to state and local civil defense organi-
zations, architects, engineers, the medical profession, and to the public

In addition. classified reports in this area of information resulting
from all past test operations, both Pacific and continental, are being
reviewed for possible declassification. These reports total several
hundred. Classified weapons effects reports are routinely provided
the Federal Civil Defense Administration by the AEC and Depart-
ment of Defense under prescribed security safeguards.

International;'Affairs

. . . . _ . q:f
The Commission is authorized under the Atomic Energy Act of 19w

to perform specific activities in the field of international cooperati®
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ote the common defense and security and to make available to
m

4pr0 tions the benefits of peaceful applications of atomic

w ne na
)Peratlnr:
o2

ety creased interest of foreign nations in atomic energy develop-

The lnd the new obligations of the AEC resulting from the provi-
pents 21 international cooperation in the new law led the Commission
sons f{:fjc;h on November 13, 1955, a Division of International A ffairs.
0 i:m e;v division is responsible for developing and directing a pro-
T}le?international cooperation in the area of peaceful applications
£ “?Olic energy to the extent authorized by the Atomic Energy Act
of f‘“fi and consistent with United States policy. The program in-
of 10 c:)ordinatioh of AEC activities relating to the various types
éuaeseements for international cooperation, including those covering
i}.f:fl]é or lease of nuclear or special materials.; assistance on mattt.ars
j}atiﬂg to the pI.‘OpOSed International A.tomlc Energy Agency; in-
;mational scientific conferences on atomic energy developments and
i ated projects. . : . :

Technical advice and assistance will be p.rov1ded other nat%ons, as

sthorized, through the exchange of technical and nontechnical re-
i,ng‘ AEC libraries, arrangements for visits of foreign nationals
) AEC headquarters and field installations, their parti-cipatio.n in
qecialized training courses at AEC.c.enters or cooperating univer-
<ries, and the use of materials and equipment.

In addition, the division will also maintain liasion with the Depart-
zent of State and other Government agencies concerned with inter-
utional affairs and foreign officials regarding atomic energy matters.
This will include direct participation with the Department of State
o proposals presented to the United Nations involving atomic energy
ach as disarmament and the study of ionizing radiation.

INTERNATIONAL COOPERATION Program

Specific accomplishments for the 6 months’ period of this report

wder the international program are reported below.

meements for Cooperation

Megotiations leading to agreements for cooperation in the civil uses
itomic energy were undertaken with 27 countries. F ully effective
“rements for cooperation were completed with 22 countries by
*. 3l Agreements relating to the exchange of unclassified
formation on design, construction, and operation of research reactors
“lude the countries of Argentina, Brazil, Colombia, Chile, Denmark,

3 e, Israel, Italy, Japan, Lebanon, Netherlands, Pakistan, the
360460—56—7

z
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Philippines, Portugal, the Republic of China, Spain, Switze,
Turkey, and Venezuela. Agreements with Belgium, Canag,
the United Kingdom pertain to the exchange of restricteq dat
information on power reactors.

Five other agreements—with Korea, Peru, Sweden, Thailapg e
Uruguay—are before the Joint Committee on Atomic Energy I,)extéq
ing completion of the statutory 30-day waiting period. ¢

Following the International Conference on the Peacefyl Uses
Atomic Energy at Geneva in August, other countries indicated 5 deSiOf
to undertake negotiations with the United States on atomic Enerre
development. Accordingly, after the Conference, arrangement; Weg?
made for preliminary discussions and visits for representatiye, CI;
interested countries with AEC personnel. Also, on the last day of
the Conference, the AEC formally transferred the research Teact,
exhibited there to the Swiss government, as reported in the earlie:
section on the Conference.

land
3 ané
L apg

Exchanges With Other Nations

The flow of information on atomic energy between the United State
and other nations is aided by the exchange of visitors which provige,
opportunities for person-to-person discussions.

During this reporting period, approximately 398 classified visjt
were arranged within the framework of United States agreement,
for cooperation with Belgium, Canada, and the United Kingdom,
as reported below. In addition, 357 representatives of other nations
interested in atomic energy development have come to the United
States during 1955 for unclassified discussions or have made unclassi-
fied visits to Washington or AEC installations. Classified conferences
totaled 164; 113 held in the United States, 35 held in Canada, and 16
held in the United Kingdom. Classified visits to facilities included &
United States representatives to Canada, 124 United States repre-
sentatives- to United Kingdom, 94 Canadian representatives to the
United States, 72 United Kingdom representatives to the United
States, and 6 Belgian representatives to AEC installations.

These totals included visits to the United Kingdom’s research center
at Harwell, England, by 95 United States scientists and engineers
following the Geneva Conference. Most of the United States visitors
were members of the United States Delegation to the Conference and
the British invitation to come to Harwell was one of the first activities
taken under the agreement for cooperation between the two nations
The United States members were afforded a broad opportunity
learn through laboratory observations and discussions with the Har-
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aff of the various fields of atomic energy research and develop-
ngl mutual interest to both nations.

an Government representatives, in connection with their agree-

B lmlslted Washington and AEC installations. The discussions

pents * on the type of power reactor suitable for construction in

h gium; an engineering test reactor, a power reactor suitable for the

0 rlthcommg World Fair in Brussels in 1958, and personnel training

unclassified visits were planned to provide informal discussions
foreign nationals with AEC personnel, and to allow first-hand
R otions of atomic energy activities at field installations. The
M sitors included representatives from 33 nations, including
tma, Australia, Austria, Belgium, Brazil, Burma, Republic of

3, Colombia, Denmark, Egypt, Finland, France, West Germany,
% Haiti, India, Indone31a, Israel, Italy, Japan, Mexico, Nether-
gndS, New Zealand, Norway, Paklstan, Philippines, Portugal, Spain,
gweden, Thailand, Turkey, Union of South Africa, United Kingdom,
wd 11 foreign nationals from various countries employed by the

[SIA.

peeds-
The

UNITED NATIONS ACTIVITIES
(eneva Conference

There were four projects involving the United Nations in which
the Commission cooperated closely with the Department of State in
providing technical assistance. The first was the successful Interna-
tonsl Conference on the Peaceful Uses of Atomic Energy held at
Geneva, Switzerland, August 8-20, 1955. At the request of the De-
prtment of State, the Commission carried the major burden in the
organization and presentation of the United States contribution to
is historic meeting and a more detailed account is given earlier in
this report.

On December 3, 1955, the General Assembly of the United Nations
pproved the recommendation of its Political and Security Committee
wat a second international conference on atomic energy applications
¢ held under auspices of the United Nations in 2 or 3 years.

R e  I e

b

wernational Atomic Energy Agency

Progress has been made on the draft statute for an International
#eney which was originally negotiated by the Governments of the
nited States , Belgium, Canada, France, the United Kingdom, Portu-
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gal, Australia, and the Union of South Africa. . Early in J uly, the
Union of Soviet Socialist Republics stated its willingness to contribyy,
fissionable material to such an agency, if established, and the gy, ﬁ
was forwarded to it for review. '

The draft statute in the meantinme had been sufficiently developed t
make it appropriate to solicit the views of other States. According]\.
copies were transmitted by the Department of State in August 0},";
confidential basis to all states members of the United Nationg o it;
specialized agencies for comments. J

The United Nations General Assembly adopted on Decembe, 3
1955, the resolution of its Political and Security Committee which
endorsed the progress made in establishing an International Atomi,
Energy Agency and approved the continuance of exchange of tech.
nical information on peacetime uses of atomic energy.

The United States issued invitations to consider the text of the draft
statute at a meeting of a working level group in Washington. 1y,
invitations went to the Governments of Australia, Belgium, By,
Canada, Czechoslovakia, France, India, Portugal, the Union of Sout]:
Africa, the Union of Soviet Socialist Republics, and the Uniteg
Kingdom.

In November, a preparatory meeting was held of the 12-natiq,
working group and general agreement was reached on an agends,
and procedures for the meeting scheduled in February.

Disarmament

The Commission served with other Government departments in ap
advisory capacity to assist the United States delegation to the United
Nations in the 5-nation subcommittee of the United Nations Disarms-
ment Commission. Meetings of the subcommittee were held in New

York throughout September.

Resolution on Ionizing Radiation

Growing interest on an international scale was shown in the subject
of the effects of ionizing radiation on man and his environment due iu
part to weapons test activities, and in part to the developing wide
spread uses of atomic energy for peaceful applications. A resolutior
on this subject, developed and sponsored by the United States and
seven other countries, was adopted on December 3 by the United
Nations General Assembly. The AEC assisted the Department of
State in preparing the draft resolution. _ \

The resolution establishes a Scientific Committee to receive 81
collate in appropriate and useful form, reports from States members

of the United Nations and of its specialized agencies. These repor &
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de data on the effects of observed levels of radioactivity in

ily, th vl incl? nment, and on scientific observations or experiments rele-
ribyg, ¢ e.nvu;') ots of ionizing radiation on man and his environment. The
' dragy ant 1072 :rovide-s for Committee membership of one representative
:omtloﬁ gf the following countries: Argentina, Australia, Belgium,
[OI.) edy, 4 m.ea%anada, Czechoslovakia, Egypt, France, India, Japan, Mex-
l‘dmg]‘\,’ Bm?]".eden, the United Kingdom, the United States, and the Union of
::to:nif ?if;{el Socialist Republics. | R
s *The Committee 15 requested to recommend uniform standards with
’ 3 .ot to procedures for sample collections of radioactive materials,
mbey 3, § e entation, and radiation counting procedures for analyses of
© which éﬂi‘tr‘;gs It is also requested to make yearly progress reports and to
Atomi, g o lo 'by July 1, 1958, or earlier if the assembled facts warrant, a
ot tech. 3 ie;e;n;’ry of the reports received.
1€ draft
N. The e of Nuclear and Special Materials
Brazij, 4 °
£ Soutl, On the day the Geneva Conference opened, August 8, 1955, the
United Commission announced a value for enriched uranium leased to coop-

¥ rating nations under the bilateral agreements. Sale prices also were
*-natioy, «t for normal uranium and heavy water. The leased value of ura-

agends, pium enriched to 20 percent in uranium 235 (and not exceeding a total
of 6 kilograms) was placed at $25 per gram of the contained uranium
#35. Normal uranium metal was priced at $40 a kilogram and heavy
water at $28 per pound.
This lease-sale schedule is part of the AEC’s support of the Atoms-
ts In an for-Peace program. The figures are as near as the Commission could
United stimate the costs of these materials and represent neither a subsidy
isarma- wother nations nor a profit to the United States.
in New Under this schedule, the Commission recently approved the sale
5 ofupto 7 tons of heavy water to Reactor, Ltd., a private Swiss firm,
§ for an experimental research reactor. The request was endorsed by
2 the Swiss Government. Beginning in February 1955, the Commis-
4 s also has approved sales of heavy water to the United Kingdom,
subject ¢ India, Australia, Italy, and France.
t due in
S W,lfj'}' Training and Education *
solution
tﬁ?ﬂi‘g és?hiol of Nuclear Science and Engineering. On October 14, 4 total
sent of ’fJU students from 19 countries completed the first session of the
\5001 of Nuclear Science and Engineering, operated by the Argonne
ve and 1 Waboratory, near Chicago, Ill.
iembers '

E i;'ﬁﬂ courses in these schools and the names of the participating countries are shown
rep Eighteenth Semiannual Report to Congress (January-June 1955).

BROCRGE
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The second course, also comprising 7 months’ training, begay N,
vember 7, 1955, with 40 nationals from 21 other countries enrg), Q
This makes a total of 70 foreign students from 29 countries whq hay,
had the opportunity to take these courses.

Courses in radivisotope techniques. Beginning October 17, 1955 2
scientists from 21 countries enrolled in the second special coursé i
radioisotope techniques to be held by the Oak Ridge Instityt, of
Nuclear Studies specifically for students from other countries, Ty
course consisted of 4 weeks’ training and was similar to that giye, to
United States students in regular sessions.

Tours of United States facilities. In June, the first group of
doctors, surgeons, and biological scientists from foreign nationg Visiteq
atomic energy laboratories, and United States hospitals and Unjvey.
sities to observe the uses of ionizing radiation in the treatment of
disease, such as cancer, and general medical applications. Ing second
group of 13 visitors who began a similar 5-week tour on October 17
1955, there were representatives from Burma, Chile, Ecuador, Fl‘anee:
Guatemala, Indonesia, Lebanon, Luxembourg, Paraguay, Portugal,
Turkey, and Uruguay.

Technical libraries. During the interval covered by this report, the
Commission approved the presentation of technical libraries to 15
additional nations, and three international organizations. Thys g
total of 36 libraries containing comprehensive compilations of yp.
classified nuclear energy data have been contributed to date.

The new libraries will be located in Brazil, Chile, Dominican Repub-
lic, Haiti, Lebanon, Pakistan, Republic of China, Switzerland, Thai.
land, Uruguay, and in UN headquarters in New York, and UN and
CERN installations in Switzerland.

Civilian Application

The Commission’s program for encouraging the participation of pri-
vate enterprise in the development of the civilian uses of atomic
energy gained further momentum during the period covered by this
report. Proposed regulations were published in the Federal Register
for public comment. _
The interest of private organizations and individuals in obtaining
access to restricted data on civilian uses continued to be demcvnstl‘iﬂfad
by a constant flow of applications for access permits from 8 .‘ﬂd*
variety of industries, trades, and professions. To assist permitte®
to obtain information in fields of interest, the Commission held se
inars and similar meetings for representatives of interested companie:
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sed regulations on licensing of operators of product.ion and
.+ion facilities, radiation protection, and rules of practice were
. lz.ahed in Federal Register (under Notice of Rule Making), so that
gﬂblls plic might have an opportunity to comment on them before
the ;)lecame effective. A number of helpful comments and sugges-
the¥ n these three regulations, and the four proposed regulations
fjons © ly published, were received. Work is continuing on the re-
¢ the proposed regulations in light of these comments and

+

revious
- ‘ﬁ:tﬁrostaﬁ‘ studies. A regulation on operator’s licenses was pub-
3 ghed in the Federal Register January 4, 1956, to become e_ﬁ'ect-ive in
= ) days.  Other regulations were scheduled to follow rapidly.
% im connection with the proposed regulations prescribing standards
rotection against radiation hazards, the Commission has estab-
,f.are% an advisory committee of State officials as a means of obtaining
3 iﬁewa and suggestions of State regulatory agencies on regulatory
4 roblems of public health and industrial safety (see Appendix 2).

yecess Program

In order to make classified atomic energy information available to
izations and individuals for their private uses, the Commission

© qarted the Access Permit program on April 20, 1955. Under this

program, private individuals or organizations may obtain permits
for access to either Confidential or Confidential and Secret Restricted
€ nta, depending on their needs. '

As of December 31, 1955, AEC had received 686 applications for
rermits and 602 permits had been issued. Of the issued permits,
13) were for access to Confidential Restricted Data only. The re-
minder were for Secret Data in certain limited categories of
5 zformation.

Access permits were issued to companies in all parts of the country,
* tum most segments of industry, and from companies which have

apressed interest in many phases of atomic energy activity as indi-
ted by the listing below :

e

=

14 ON ACCESS PERMITS ISSUED THROUGH DECEMBER 31, 1955

GEOGRAPHIC DISTRIBUTION

s England_____ 57 West South Central .____________ 23
Eﬂe’Aﬂannc . 225 | Mountain________._____________ 16
North Central_____________ 118 Pacific.._______________________ 50

= North Central_____________ 41 Hawaii, Alaska, and Puerto Rico. 3
2™ Atlantie 60 —_
¥t South Gentral 9 Motal oo __ 602
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BrsiNess orR OCCUPATION

Metal Mining and Refining_ e 21
Metal Products Manufacturing. e 107
Chemical and Petroleum Manufacturing - ___ 56
Instrument Manufacturing. . _ e 49
Engineering and Construetion. e 57
Utilities and Associated Companies_ o ___ 132
Research Organizations._ o 30
Consultants e 56
Banks and Investing Companies___ o _____ 17
Insurance Organizations _______.__ e 2%
Educational Institutions —__ @ 1
Others not elsewhere classified ____________________ 48
————

TOta) el 402

F1ELD ©F INTEREST

Operating Atomic Facilities

Reactors for production of electric power____________________ 133
Reactors for other purposes such as research, propulsion of
ships, ete. 28
Plants to refine uranium and thorium ore and process feed
materials L 39
Chemical plants for reprocessing spent fuel elements__________ 27

Manufacture of Atomic Energy Products

Entire reactors_._._____ 40

Components such as fuel elements, instruments and pumps for
reactors and related facilities. . _________ 123

Materials for atomie energy applications such as zireonium,
carbon and special alloys. - ____ 44

Related Activities

Ctilizing radioactive isotopes for sterilization of food, radio-

chemistry, research,eteo 38
Design and construction of atomic energy facilities_________ 56
General nuclear research________ - a8

Consulting on atomic energy problems_____________________ 54
Investing and lending capital ____________________________ 16
Evalnating insurance risks— o~ 27
Others not elsewhere classified.. . . . ______ 63

NoTE.—These figures include permit holders with more than one field of
interest, resulting in a total greater than the number of permittees.

The permit holders must obtain security clearances for such of their
personnel as will require access and establish suitable arrangements
for storage of classified material and for security education before
they may receive any classified documents. After fulfilling these
requirements, permit holders and their employees may receive clasi
fied matter and discuss classified topics with other cleared people.
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+ of the AEC program to foster development of a private
enel“"V industry, several meetings were conducted by the Re-
mn velopment Division and the Division of Production to present
acto rll)smcal information of interest to companies planning atomic
ech® ctnltles
erO“Iulw 1955, the first symposium on fuel processing was held at
IO k Ridge National Laborator) with about 200 representatives
the 1 from industrial processmcr companies and utilities interested
P clear power. The sessions were classified and open to com-
i 17 with either access permits or study agreements. Descrlptlons
pA anie “ORNL Metal Recovery Plant, an irradiated thorium processing

:tnt and the Idaho Chemical Processing Plant were presented along

ith cost data to give the visitors a ba51s for comparing costs of com-

Irclﬂl plants with reactor fuel processing plants.
mehe Argonne National Laboratory reported on research and devel-
1 nent of the boiling water and fast breeder reactor systems at a
g;eetmcr November 1-2 at the National Reactor Testing Station in
I qgho. A seminar on the liquid metal fueled reactor concept was
1 1ld by the Brookhaven National Laboratory at the laboratory site
3 . Long Island on November 21-22. Between 200 and 300 access
permit holders attended these sessions.

An unclassified discussion of problems relating to the development
und construction of the Pressurized Water Reactor Plant at Ship-
pingport, Pa., was conducted at Pittsburgh, Pa. on December 2,
atended by officials and technical people from industrial firms, electrlc
gilities, banking and investment firms and insurance companies.

(Certain materials and services required for the civilian uses of
3 somic energy are presently available only from the Commission.
2 The Commission has developed and is countinuing to develop pricing
ud allocation schedules to provide the necessary materials and serv-
for the peacetime atomic energy industry.

i

= ddivities of U. S. Companies in Foreign Atomic Energy Programs

In October, the Commission, pursuant to Section 57 a (3) (B) of
1954 Act, announced a general authorization under which United
tescompanies and individuals may engage in unclassified activities
< foreign countries without specific approval of the Commission.
only limitations are that the authorization does not apply to those
"génmea listed as Subgroup A countries or destinations in Section
;-«) of the Comprehensive Export Schedule of the Department of
;j%‘?ﬂmerce (see Appendix 6), that the activity does not involve the
3 munication of restricted data or other classified defense informa-

-a0d is conducted in compliance with other applicable provisions
W,

EMATOA S




94 MAJOR ACTIVITIES

The bilateral agreement for cooperation with Canada has beep i,
plemented in nine instances to allow private commercial firms of the
countries to collaborate in activities which involve the communicatioﬁ
of restricted data or other unclassified defense information.

Licensing Activities

Applications for licenses to construct production and/or utilizatiq,
facilities were received from the following:

Cook Electric Co., Chicago, Ill—for construction and operatigy, of
a facility for the fabrication of fuel elements. Construction of the
facility was approved.

The Babcock and Wilcow Co., New York, N. ¥ —for constructiy,
and operation of a fuel element fabrication facility and a critica] g,
sembly facility, both at the company’s site near Liynchburg, Va. (g,
struction of both facilities was approved.

Metals and Controls Corp., Attleboro, Mass.—1for construction gpq
operation of a fuel element fabrication facility. Construection of ty,
facility was approved.

Battelle Memorial Institute, Columbus, Ohio—for construction ang
operation of a critical assembly facility at West Jefferson, Ohio, 4
construction permit was issued. The Institute was also issued a cop.
struction permit covering the construction of a modified “swimming
pool” type research reactor to operate at 1,000 kilowatts.

Applied Nucleonics Corp., Walnut Creek, Calif—for construction
and operation of a research reactor to operate at a power level of 1
milliwatts. ‘ '

A license to operate a research reactor, also of the “swimming pool”
type, was issued to Pennsylvania State University. Construction of
this reactor was started before enactment of the Atomic Energy Act
of 1954.

A formal license was issued to North Carolina State College for
operation of the Raleigh Research Reactor. The college previously
operated the reactor under a contract and interim licensing arrange-
ment with the Commission. .

Applications to receive and possess special nuclear material were
received from the following:

Atomic Power Development Associates, Inc., Detroit, Mick. It
connection with its research and development activities relating ©
nuclear power reactors, this organization applied for an allocation u'
and appropriate licenses for 15 kilograms of uranium enriched to 1‘;
percent in the isotope uranium 235 and 2,000 kilograms of norm#
uranium and uranium depleted in the isotope uranium 235.
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. Martin Co., Baltimore, Md. This application is fo%' an
1 of 18 grams and a license to possess 50 grams of contained
035 for use in fuel element research and development.
gral Jear Development Corporation of America, White Plains, N. Y.
A u% em applied for a license to authorize the possession of two kilo-
TS I;)f uranium enriched up to 30 percent in the isotope uranium
£ fsr jrradiation studies relating to fuel element research.
# Babcock and Wilcox Co., New York, N. ¥. This application is
Theiicense to possess 50 grams of uranium 235 for use in a breeder
f@"ant test loop for obtaining data relating to the construction of
) mgonsolidated Edison Reactor, and to possess the uranium 233
gg ﬂéing from irradiation of a small quantity of thOI.‘ium.. .
?};ﬂjve rsity of Michigan, Ann Arbor, Mich. The University applied
. authorization to receive four spent MTR fuel assemblies and a
mrme to possess these assemblies to investigate the methods and
i;c.ts of using them as high intensity gamma irradiation sources
zﬁsiological and other processes. . N -
4 [naddition to those indicated gbove llcepses authorizing the receipt
ond use of special nuclea.r materials were issued to Bat.telle.Memorlal
2 |utitnte, Columbus, Ohio; Nuclear Science and Engineering Corp.,
4 pitsburgh, Pa.; and Rensselaer Polytechnic Institute, Troy, N. Y.
! f};leven applications for operator licenses were received; however,
alv three applications contained all the required information.
3 icenses were issued in those cases. |

(‘;Zgﬂ,n
ﬁ Ocﬂtlo
juin

£ Lurce Material Licenses

Atotal of 1,874 source material licenses were issued or renewed dur-
ng the calendar year 1955. These include 885 to producers, 28 to
processors, 79 to distributors, 167 to consumers, and 715 to exporters.

facility Component Licenses

Effective September 26, 1955, the Commission relinquished the AEC
rols administered since 1947 with respect to the export of certain

wility components. The specific items involved were (1) radiation
+ #ection and measurement instruments, (2) mass spectrometers, mass
£ ™trographs and mass spectrometer-type leak detectors, (3) large
wum diffusion pumps, and (4) certain types of electro-nuclear ma-
& Concurrently with this action by the Commission, the U. S.
*partment of Commerce assumed export licensing jurisdiction with
Pt to these items.  During the period J anuary 1 to September 26,
~4 the Commission issued 3,480 export licenses authorizing ship-
s of these types of instruments and equipment.
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Insurance on Privately Owned Nuclear Facili ties

In July the group of insurance company executives prev; oug)
formed to consider the problems involved in providing insurance D;(‘
tection on privately owned nuclear facilities submitted a prelimina;\'

report. The group is continuing its study pf the insurance pr obler. % Under tl
and expects to submit its conclusions early in 1956. R has authori
tion of “fllj

. Technica
Information for Industry | 1];3‘ b

u .
& . - . . . " . .- . awiﬂllly Slgn
As an indication of rising industrial interest in atomic energy deye], idential
ment average daily sales of AEC unclassified technical reports have con e tio
increased to nearly four times the 1954 levels. The daily BVerag, i repi ocume

was 218 in September 1954; and 833 in September 1955.

To service the industrial access permittees, as well as Individyg)
and firms interested only in unclassified information, the ApC
has inaugurated an accelerated industrial information program ¢,
provide written and graphic information including unclassified and
classified data on nearly every phase of science and technology ..
veloped within the national atomic energy program, excepting ‘Z?eaf;.
ons technology and certain other limited defense-sensitive matters,

Program activities initiated or expanded to increase the dissemins.
tion of information include unclassified and classified documentapy
sales services, technological advisory service, a writing program and s
drawing sales program.
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Documentary Service

The AEC’s documentary service for industry includes both classi. Technologica
fied and unclassified materials. Sales for unclassified documents are
handled by the Office of Technical Services, Department of Com:
merce. Some 2,000 AEC unclassified reports are now available in full
size copy and reports are being added to the collection at the rate of 1
to 15 reports per working day. Price lists of these reports are avail-
able from the Office of Technical Services, Department of Commerce.
and an availability list of 12,000 reports on atomic energy which have
been published in “Nuclear Science Abstracts,” has been compiled and
made available for sale as “Cumulated Numerical List of Available
Unclassified U. S. Atomic Energy Reports.”

The reactor handbooks and other volumes specifically prep‘cll‘ﬁd for
the Geneva Conference, unclassified nuclear power study team reports
bound volumes of “Nuclear Science Abstracts,” Joint Committee &

Access pen
provided by -
nological ady
on where wor
in various fiel
assistance.

DeSpite br¢

existing mater
Personnel] of

SOOR04E




JULY—DECEMBER 1955 g7

.. Energy Hearings, and other general interest publications
1 ? o . .

purchased from the U. S. Government Printing Office.
Microcard Foundation, through special arrangements with

Atom
;ﬁﬂ.v

Isly ! ‘roﬂgome 9,000 AEC unclassified reports included in “Nuclear
JTo. ; }?C’ce Abstracts™ are now avallable as microcopy in card form.
‘ary 3¢ 1gnder‘ the AEC classified documentary service, the Commission
lem L!nutrhorized an expedited review for downgrading or declassifica-
has aof approximately 20,000 classified reports in central files of the
uo?hnical Information Service at Oak Ridge. This review is sched-
1 :l:d to be completed by March 1956 (see Classification). Indus-
: islly significant reports will bg made available as unclass1f_ied,
lop. onfidential, or secret to the permit holders as soon as appropriate
ave 1,ep,-oductions can be accomplished. . . _
"age A document sales agency has been established a_t Oak. Ridge tq effect
efficient and equitable distribution of classified information to
uals § | .rmit holders. Sales are on a cash remittance system and order
EC 9§ foms are available_to cleared firms from AEC Technical Informa-
1to 2 onService, Oak Ridge. o
and & As a regular announcement of report availability, the AIj]C has
de. ¢ begrun publication of a new monthly cqnﬁdential abstract journal
eap. 4 entitled, “Civilian Applications of Atomic Energy.” The standard
En # (lsified abstract journal, “Abstracts of Classified Reports” is avail-
Ina- 4 ,bletothose permitted access to secret material.
tary % Persons granted access permits receive immediately a listing of all
nd a % jnilable unclassified materials. When personnel and facilities clear-
4 gices have been completed, the permit holders are apprised of all
% dassified information available to them.
, Technological Advisory Service
A881-
are Access permittees are notified of and encouraged to utilize services
‘om- provided by the staff of the Industrial Information Branch. Tech-
ff“ll" wlogical advisors provide information to the access permit holder
of 100

iwhere work is being accomplished, who is doing the work, progress

vail- nvarious fields of research and general oral and /or written technical

HTee. ssistance

[HANN

and

HeALY 3 ..

able 32 Writing Program

for & Despite broad dissemination, the AEC recognizes limitations of
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compilation of technological data to new firms probing for indugty,
applications, a writing program calculated to collect and collyg, tl;z
pest information on broad subject areas important to atomic ey, §
fields has been initiated. &y
Work has begun on books to introduce the newcomer to the g, .
energy field, to cover the technical considerations In reactor contlrui
and safety, and to cover known techniques and costs involyeq ol
disposal of fission products including important individual Speciéf
Both classified and unclassified versions will be prepared if neceg, g,
to cover the fields. Unclassified books are to be prepared on py,, dur}‘
tion of uranium and classified books on fuel fabrication techniquez

Drawings Program

As still another phase of the information dissemination progry,
for industry, the AEC has provided engineering drawings Sush %
those for the Oak Ridge Research Reactor. As the demand for gyq,
graphic materials increases, the Technical Information Service wil
make known the availability of selected sets of drawings to al) wh;
qualify to purchase them.

Technical Information Service has cooperated with the Division of
Civilian Application and other responsible divisions in planning ang
conducting briefing sessions, including the printing and distributioy
of reports and transcripts of these meetings. As additional firms are
cleared under the access program, orientation and technical briefing
will be arranged to provide on-the-spot information. '

The Technical Information Service has participated in commercial
exhibits and professional meetings, providing speakers, exhibit ma.
terials, technical advice, and direct contact for the AEC with indus-
trial representatives interested in becoming informed of technical
data available from the AEC.

Classification

DECLASSIFICATION OF INFORMATION

The Commission puts its basic classification policy into effect through

the Declassification Guide for Responsible Reviewers prepared by the

Division of Classification for Commission approval. This Guide
spells out by means of topics the types of information which may and
may not be declassified, and assigns an appropriate classification
each topic. |
The Commission is continually aware of the growing and changif

needs of science and industry for the information in its possessi®

ey O

—————— e e

In the pert
orweell pre
and pI‘O-VldE
Revisions
)ossession (
cripartite d
declasaﬁcat
The bene
Jate bY the
the content
on the Peac:
and before
terest of U.
]00k at the (
ingnational
Lar ge are
rGQuiring m
Guide accor
1954. Then
The declas
rules and fix
form, handl
actnal PhYSi‘
ReportS a
directed tow
technical fiel
that must re:
In addition
tions of ato:
application
the review c
classified or «
The preser
infOrmatiOn
also affect ean
in files throu;
thousands of
to Confidenti
of potential 3
which under
or dOanra d;



Program
S such as
| for such
rvice will
O all “‘ha{;

nvision of
aning and
stribution
| firms are
1 bl‘i(‘ﬁt;g;‘?,s

ommercisl
shibit 1ua-
sith indas.
f techuiesl

il i i ‘

99

JULY—-DECEMBER 1955

eriodic revisions of the Guide a fine balance must be struck

In® on protecting information which is of national security interest
b?twerovi ding the maximum assistance to peaceful applications.
;ﬂBeviSions to the Guide take into account the information in the

;q;csion of the United Kingdom and Canada. Through annual
P ;t,ite declassification conferences the three nations keep their
gzqissiﬁcation rules consistent.
;}ae peneficial results of keeping the Declassification Guide up to

o by the United States to meet changing needs were illustrated by
~ eontent of the papers presented at the International Conference
g he peaceful Uses of Atomic Energy. During the previous year,
id pefore such a conference was proposed, the rapidly growing in-
Zzﬁt of U. S. industry in power reactors had occasioned a searching
ook at the Guide to find where it might be changed without endanger-
. «pational security.
E’Brge areas of reactor information were recognized as no longer
2quiring maximum security protection, and proposals to revise the
igide accordingly were made at a tripartite conference in October
w5, Thenew rules were put into effect in April 1955.
) The declassification of information entails more than the making of
<esand fixing of policy. The information must be found in tangible
yrm, handled, and evaluated, and the rules must be applied in the
ual physical review of individual classified documents.
3 Reports are written for operational reasons and generally are
4 :wted toward a technical purpose requiring data from various
anical fields. Because of this many reports contain information
sy must remain classified as well as information that can be released.
, addition some information that is of interest in civilian applica-
«s of atomic energy has great value to production or military
olication programs and cannot be declassified. For these reasons,
¥ review of individual reports is necessary. Reports cannot be
fied or declassified on a block basis.
The present rules, since April 1955, have applied to the review of
irmation currently arising in the atomic energy program. They
affect earlier information residing in classified papers and reports
& throughout atomic energy projects. The new rules have made

i

i

{;mds of these declassifiable or at least eligible for downgrading
Etxﬁdgntlal—in fact, a rapid survey of report holdings for material
ntial value to peaceful uses disclosed more than 20,000 reports

under the current rules should be reviewed for declassification
*ngrading. ’

SOOT0N ] <
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100
Special Review Project

The Commission is aware of its obligation to evaluate this yp,
and, where possible, make it available. The doing of this, 1,
involves a review of large proportions.

In the normal procedure, a report proposed for declassiﬁCatiOI, .
reviewed as to security and appropriateness of content by the (, r‘dh
nating Organization Director at the particular site. It then Zoes '
a Responsible Reviewer, a scientist foremost in the particulay ﬁ:‘elg)
who reviews it in light of the Declassification Guide and determjy,,
its appropriate classification. Finally, the report 1s reviewed 1}y tﬁ
Declassification Branch of the Division of Classification ang, i tli
other reviews have indicated that such action is warranted, it is dohf
graded from Secret to Confidential or is declassified and made avail
able for distribution.

A special program was first initiated in April 1955 and then greyq),
expanded in November 1955 to speed up the review of the backlog of
reports mentioned above. Some 35 technically trained people, o,
loan from the various AEC and contractor installations, were gathereq
as a reviewing team at Oak Ridge under supervision of the Divigioy,
of Classification.

With the Declassification Guide furnishing the working rules, thi
team has processed reports at a rate of more than 2,000 per week. (f
the first 6,000 reviewed, approximately one-third were declassified,
one-third were downgraded from Secret to Confidential and one-thirg
retained their original classification. It appears that the same pro.
portions will apply to the entire 20,000 reports when the review work
is completed in March 1956.

As part of the same overall review program, all major installations
are conducting a continuing and thorough search of their files for
additional information that may be of value to peaceful uses. More-
over, current reports are being reviewed as they are prepared, o
that as many as possible may become immediately available.

Circumstances change continuously and, even while the revised
classification rules and criteria are thus being applied, steps are being
taken toward meeting the growing need for further revision.

Opinions are obtained from the AEC’s Committee of Senior Re-
viewers, an advisory group of recognized experts in the various
phases of the atomic energy projects. Subcommittees on weapons.
reactors, and chemistry and metallurgy, are consulted to advise the
AEC of their views as to security sensitivity of information in thest
fields. The needs of industry for certain kinds of information art
also determined. With all such material accumulated, Atomic Energy
Commission is again preparing revisions to the Guide.

“'9,\ er
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Nuclear Materials Management

e aeeful Uses of Special Nuclear Materials

connection with proposals for international peaceful uses of
! omic energy; information was provided to several governmental
. aps studying the measures necessary to maintain appropriate ac-

© mtability over the special nuclear materials required.
fﬁTenta,tlve procedures were developed to facilitate distribution and
trol of specml nuclear materials to be used in domestic peaceful
pphcatlons, in anticipation of increased requirements for such mate-
-%;{esponmblhty for compiling information on material requirements

. all peaceful uses was centralized in the Division of Nuclear
yaterisls Management.

el Meeting Change
1

The fifth annual meeting of AEC personnel to discuss accountabil-
17 matters included for the first time a joint AEC-contractor session.

%ﬁe scope of future meetlngs will be broadened to mclude similar

unting, in addition to mathematical statistics.
i .
Zoicy Review

Thereview of material management policy, projected in the previous
aisnnual report, has been initiated. Purpose of the review is to

ertain what policy changes, if any, are necessary in view of the
_Zumased volume and scope of Commission activities

=g directed to possible need for differences in policy regarding
~2msees and contractors.

Attention is

| I financial incentive of licensees, in terms of charges for loss or
#of material, presents an additional consideration. In this regard

maluation is being made of the types of chemical reference stand-

needed as an aid to appropriate determination of quantities of
2urals transferred and on inventory.

Inspection

;“ement of inspection policy applicable to AEC officers and em-
and to contractors was approved by the General Manager.

Mmection with the imnortant task of preparation of technical
460—56—8 .,
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inspection standards and procedures, the collaboration of outstyy, iy
and experienced persons in the field of reactor technology ig being
=}

sought.

Compliance Activities

An incident involving a fuel leak in the North Caroling Stat
College reactor was investigated and the Division of Inspectior cgf
laborated in technical evalution of the difficulty and formulatiyy, 0;
remedial action.

Two official inspections were performed on the Pennsylvanig, State
University reactor facility prior to and during initial operation,

The Geneva installation and its operation were inspected prig, to
the opening of the Conference. Other inspections included:

The Bulk Shielding Facility, the X-10 Graphite Reactor, the Loy
Intensity Test Reactor, and the Tower Shielding Facility at ()
Ridge ; the Materials Testing Reactor in Idaho, following an incregg,
in normal power level ; and the University of Michigan reactor, whig,
is under construction.

Management Review

At the request of the General Manager a broad review of the policy
and systems for accounting for source and special nuclear materigls
was undertaken.

Discussions were conducted with staff and program divisions for
the purpose of encouraging the development of integrated field in-
spection programs. A continuing review of inspection reports com
piled by staff divisions and operations offices was initiated by the
Division of Inspection. A review of the systems of inspection utilized
by headquarters offices and divisions is being conducted.

Construction and Supply

Construction activity continued to taper off during the first half of
fiscal year 1956, During this period, capital investment in atomic
energy facilities increased $155 million, bringing the total to $6.64
billion, before depreciation reserves. Monthly construction costs
averaged about $26 million, a decrease of nearly 55 percent from the
$57 million per month for the previous 6-month period. It is e
pected that costs will average about the same during the second half
of fiscal year 1956. '
Present construction activity continues to be mainly of production
, Dlant facilities. However, there was increasing construction act1vity
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__otion with reactors of civilian and military significance, and
in conne i is expected to become increasingly important in the con-
quch ‘_"'OI‘ rogram. During the past 6 months, work started on the
gl.ugm;); ilr)lf" Test Reactor at Idaho and on the Submarine Advanced
;ﬁfor tesf facilities at West Milton, N. Y.

- Headguarters Office Building

public Law 31, 84th Congress, First Session, approved May 6, 1955,
thorized the Atomic Energy Commission to construct a new head-
arters puilding in or near the District of Colunrfbia. After con-
<dering approximately 50 potential sites as a location, the Commis-

au

ion announced on July 29, 1955, that a site near Gaithersburg, in
- &

Montgomery County, Maryland about 23 miles northwest of down-
'gown%Vashington had been selected for the building. It is planned
that construction will be completed in the latter part of 1957.

-3 Records Management

A 1

During fiscal year 1955 significant progress was made in the AEC
records management program. This is the first year during which
records disposal has exceeded records growth. A total of 94414
cubic feet of records were disposed of, 105 percent of the volume

generated during the year and an increase of 28 percent over the
1054 disposal rate.

Interchange of Scientific Facilities by Government Agencies

Certain unclassified AEC scientific equipment and facilities have
been listed as available for use by other Federal agencies to the extent
practicable and consistent with AEC work requirements. Designed
w help this agency interchange, an inventory report, “Major Scien-
tific Facilities and Equipment of U. S. Government Laboratories,”
was prepared by an Interdepartmental Committee established by
Executive Order 10521. The Committee has as its broad objective
thestrengthening of the national scientific effort.

AEC’s implementation of the report provides for (1) cooperation
i making AEC-listed equipment and facilities available for other
tgency use and (2) use of the report to locate possible sources of sup-
ply to meet AEC needs for additional equipment or facilities.

Ore Freight Rates

, }Fegotiations with western rail carriers to establish a lower scale of
elght rates from potential ore-producing areas in Oregon, California,
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and Nevada to Kalunite, Utah, and other processing points Ly, o
sulted in a number of reductions ranging from 10 percent to 33 pe,, c@yf
of the original rates. Negotiated in the interest of increasing uraniu;t
ore supply, such reductions are normally an incentive to ore prod\lctigﬁ
in the areas involved. "

Small Business

Maximum practicable small business participation continued t, be
emphasized at each AEC operation and cost-type contractor puych,
ing office in line with the Congressional small business policy reState{j
in the Small Business Act of 1953, as amended August 9, 1955, )y, X
fair proportion of total supplies and services be procured from gy,
business.

The rate of small business participation in AEC Procuremepg
increased in fiscal year 1955. During that period the subcontyyy
dollars going to small business amounted to 46.6 percent of y foy)
of $338.3 million. From July 1, 1951, to September 30, 1955, AEC
cost-type contractors awarded $2.63 billion in subcontracts and of th
amount $1.03 billion or 389.1 percent went to small business. Direg
contract awards to small business during the same period amounted
$202 million or 3.2 percent of the total amount of AEC contrygs
($6.274 billion).

Community Operations

Community Disposal

The Atomic Energy Community Act of 1955 was signed by the
President on August 4. It provides for the disposal of federally
owned properties at the communities of Oak Ridge, Tenn., and
Richland, Wash., and prescribes a basis for the establishment of self-
government by the residents of the communities.

To carry out the Act, all properties at both Oak Ridge and Richland
have been classified and plotted. The Federal Housing Administra-
tion has established offices at both locations and is proceeding with the
appraisals of all real property which is to be offered for sale.

The Commission published, in the Federal Register of November
99, 1955, a proposed regulation to establish priority of purchase.
allowing 30 days for comment. Comments were accepted until
December 22, 1955, and the regulation was expected to be issued during
January. .

The Commission has recommended that all sales and financine
functions under the Act be delegated to another Federal agency. A

fotﬂl of 123 s
hid, have.been
C,ommumty A

The transfe
or other. entit’
3pplicatlon tg
has been recer
The Commisst
other utilities |

[lousing and C

Oak Hldge A
and built on la
was opened of
of floor space
opened, 20 of tt
81,000 square f

Other areas.

discontinued o)
porary housing
Portsmouth pls
rary housing ac

The financial re
vear 1955 contai
mission has ma
costs by years
activities,

This latest fin
June 30, 1955 an
Years ended on t
tion’s investmen
through June 19;

Appropriation
Years 1940 throu

balance sheet tot
K

 §
See Appengix 8.



ounted tq,
contracts

xd b}' the
federally
‘enn., and
nt of self-

. Richkmﬁ
iministra-
a with the

November

purchase.
yted until
1ed during

financing

cency. A

JULY—DECEMBER 19535 105

£ 193 single residential lots, previously leased by competitive
totel © peen offered for sale under provisions of the Atomic Energy

.1 have
bldﬁwity Act of 1955. |
0 pe transfer of municipal installations to the new municipalities

Tt,her entities is not contemplated prior to fiscal year 1958. An
or 0

X Jication to purchase the community telephone system at Hanford
' 71;3911 received from the General Telephone Co. of the Northwest.
<

e Commission is studying this application and possible transfer of

= 4 her gtilities under the criteria specified in the statute.

[lousing and, Commumnity Facilities

ook Bidge. A mew “downtown” commercial center financed privately
id' puilt on land leased from the Government on a long-term basis,
}:;5 opened officially on October 6, 1955, with 216,000 square feet

& of floor space available. Thirty-one business establishments were

opened, 20 of them new to Oak Ridge. By the end of the year another

| 41,000 square feet of space had been added to the center.

other areas. 'The Public Housing Administration on September 30
Jiscontinued operation of the Waverly, Ohio, project of 400 tem-
porary housing units provided for the construction workers at the

4 Portsmouth plant. PHA contemplates discontinuance of all tempo-

ary housing activities in the Portsmouth area by March 31, 1956.

Finance

2 The financial report ® of the Atomic Energy Commission for fiscal

vear 1955 contains more detailed financial information than the Com-
mission has made public in previous years, including summaries of
wts by years for 1950-55 inclusive in the major AEC program
stivities, ]

This latest financial report shows the financial position of AEC at
June 30,1955 and June 30, 1954, the results of operations for the fiscal
sears ended on these dates, and a summary of the history of the Na-
:'n's investment in the atomic energy program from June 1940
@rough June 1955. _

3 Appropriations to AEC and its predecessor organizations for fiscal
‘?;lrs 1940 through 1955 total $14.4 billion. AEC assets shown in the
ance sheet total $9.1 billion at June 30, 1955. For security rea-

2 "8 Appengix g,
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sons, the assets shown in the published report do not include 5
" in the form of inventories of stockpiled products.
Plant and equipment in use reached a new high as progress j, the
- plant expansion program authorized in fiscal year 1952 to achie;&
greater productive capacity brought the completed plant ang equi ¢
ment total to $5.9 billion at June 30, 1955. This compares with )r.
total of $4.1 billion at June 30, 1954. As a result of completigp 0;
major projects included in this expansion program, construction Work
in progress decreased to $629 million at June 30, 1955 from $1,615 .
lion at June 30, 1954.

Operating costs rose to $1.3 billion for fiscal year 1955 frop, 3
billion for fiscal year 1954 as new production plants came into Oper;-
tion, ore receipts increased, and greater efforts were devoteq o
developing reactors.

SSe—ts

Organization and Personnel
Personnel and Organizational Changes

In a recess appointment, the President named Harold S. Vance g
October 10 to fill the existing vacancy on the Commission.

Dr. Charles L. Dunham, formerly Deputy Director, Division of
Biology and Medicine, was appointed Director of the Division re
placing Dr. John C. Bugher who will continue to serve the AE(C
on the Advisory Committee on Biology and Medicine. Charles I..
Marshall, formerly Deputy Director, Division of Classification, was
appointed Director of the Division replacing Dr. Charles D. Luke,
who has been appointed Technical Assistant for Reactor Hazards
Evaluation.

John A. Hall, formerly Director, Office of International Affairs,
was appointed Director of the newly established Division of Interna-
tional Affairs.

Kenner F. Hertford was appointed Manager, Santa Fe Operations
Office, effective October 1, 1955, replacing Donald J. Leehey.

James E. Travis succeeded David F. Shaw (transferred to head-
quarters as Assistant General Manager for Manufacturing) as Mana-
ger, Hanford Operations Office, effective August 1, 1955.

Organization and Management

- Several rather significant organization studies were made during
the past 6 months.
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4 development of Commission responsibilities growing out of
Rap! ding Atoms-for-Peace Program of the President led to the
the eS.Pan entb on November 13 of a Division of International Affairs.
esfﬁbllshmunit is charged with the development of the AEC interna-
This neWO eration program in the area of peaceful applications of
giona! eli-gy. In carrying out this function, the new Division will
ptom eltle the program among other interested AEC Divisions and
rdni:ith the Department of State and other agencies and with rep-

tatives of foreign nations. The former Office of International
e -5 was absorbed in the new Division.

AfY Commission contracted with McKinsey and Co., a private
Th:.ement consulting firm, to study the adequacy of the organi-

';bal and administrative arrangements that have been ma.de by the
AEC to encourage the development of peaceful uses of atomic energy.

o Commission published, in manual form, guides on the princi-
ples and standards of organization planning. These will .aid l.{ey
asff throughout .the _Comm1s51on in the development or modification
ans on organization.

= o pl
».qulations on Advisory Boards

The Commission published regulations setting forth the scope, pro-
edure and limitations of the authority of advisory boards established
pv the Commission pursuant to Section 161a of the Atomic Energy
st of 1954, The Commission also issued instructions setting forth
molicies and criteria for the employment and compensation of indi-
ridual consultants and members of advisory groups.

bt

Jacentive Awards

The incentive awards program was expanded through the estab-
ishment of special AEC honor awards and provisions for recognition
f length of service and retirement. The special honor awards are
¢ Distinguished Service Award and the Qutstanding Service Award.
The AEC Distinguished Service Award had been granted to five
viduals. They were as follows: '

Name Position Date Presented
¥alter J. Williams___. Deputy General Manager_________ January 28, 1954
“srence R. Hafstad_. Director, Division of Reactor De- December 21,1954

velopment.
Secretary to the Commission_____ February 28, 1955
General Manager___ . __.____ April 28, 1955

Director, Division of Biology and September 22, 1955
Medicine.

BOUTOHG
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Total Federal service is recognized at 10-year intervals, fonowin“
completion of 1 year of AEC service, and retirement awardg i
presented to employees who retire after 20 or more years service

Cash and honorary awards may be granted for suggestions haviy,,
tangible or intangible benefits, for superior performance, or SDeci;G
acts of service. There has been a steady increase in activity iy th
program. The results during the first 7 months, March 1 to Septen,
ber 30, 1955, were as follows:

By

Superior
Suggestions Performance Toty
Received - o 131 60 191
Approved oo e 17 * 27 "
Rejeeted oo e 76 11 &
Pending — e 38 22 8
Cash Awards
Net 151
Number Amount Year Saving,
Superior Performance._ . _ - 25 $8485  _________
Suggestions — e 17 1530 $263, 108, ;"}

2 25 cash awards, 2 honorary.

Two AEC career employees, Don S. Burrows, Controller, and Sap,.
uel R. Sapirie, Manager, Oak Ridge Operations Oflice, were among the
ten Federal Government employees selected for the first annual Career
Service Awards made by the National Civil Service League on Decer.
ber 2, 1955. The winners were selected “because they exemplify iy
an outstanding manner the primary characteristics of the career serv-
ice—competence, efficiency, character, and continuity of service.” The
ten recipients were chosen from over 100 nominations made by 33

Federal agencies.

AEC and Contractor Employment T'rend

Direct employment of the Atomic Energy Commission totaled 6,15
in October 1955, gaining slightly during the past 6 months due Jargely
to increased emphasis on the civilian application program and ra¥
materials exploration activities.

Emplovment by operating contractors totaled 84,747 in October,
gaining about 6,600 since the beginning of 1955. The most sigmitt
cant increases were experienced by : ACF Industries: Bendix Aviatios
Corp.; Holmes & Narver ; duPont—Savannah River; (General EleCffff
Co.—Hanford and Lockland : Westinghouse Electric Corp.: and IP
versity of California—Berkeley. Smaller gains are forecast during
future months.
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Joyment is expected to reach about 87,000 by June 1956, leveling

Empbout 90,000 toward the end of 1957.
off 9t’aloyment by construction and design contractors engaged in.

Emaork totaled 15,949 in October. A 43 percent reduction has oc-
E B Ecd in this category during the past 6 months and a 73 percent
3 fMret'on during the past year. Current employment in this phase
redi lAEC program is the lowest in 5 years. Further declines are
of xt-fh? ated during the coming year but at a slower rate. The year-

uc}l;struction employment estimates for 1956 and 1957 are forecast
mdbzoqbout 14,000 and 12,000 employees, respectively.

Gl i

pc s CONTRACTOR EMPLOYMENT

PLOYEE

Ms oF EM
-

== CONSTRUCTION
& DESIGN

ERATIONS
N

1948 1949 1950 1951 1952 1953

Oct. 1938
YEAR-END DATA

¥ork Stoppages

There was a marked decrease in the time lost due to labor-manage-
ent disputes in construction and design activities during the calen-
ryear 1955. The percentage of time lost in relation to working
ars scheduled was 0.8 percent compared to 2.0 and 2.4 percent for

and 1953, respectively. The most significant loss occurred at
% Ridge in July as a result of a general widespread strike in the
" over wage negotiations. Although most of the idleness during
2 ¥ Year occurred at Oak Ridge, the percent of time lost to scheduled

: ‘iﬂirs at the project has decreased substantially from 4.4 percent in
"103.0 percent in 1955,
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Between January and November 1955, there were three stoppages
operations activities which resulted in a loss of 0.09 percent of t“}
‘scheduled working time. The percentage of time lost during thg % ¢
responding period of 1954 was 0.08 percent. -

The most serious was a stoppage involving employees of Sang;,
Corp., Albuquerque, N. Mex., in a dispute over renewal terms of |, b:)d,
agreements, which was settled with the assistance of the Atomir.
Energy Labor-Management Relations Panel. Organized employee;
of ACF Industries, Inc., Buffalo, N. Y., walked out in June in PFOtét
of the discharge of an employee. A dispute over contract repey,
terms initiated a second stoppage at ACF which began on Octohey o
With the aid of the Federal Mediation and Conciliation Service th:a
strike was terminated on October 5. -

CONTRACTOR WORK STOPPAGE

OPERATIONS CONSTRUCTION & DESIGN
PERCENT LOST TIME *

.40 .30 .20 .10 .00 0 2 N

.002 1952

1953

1955

* Parcent lost time of schaduled wark time.

Earnings and Hours

Gross earnings of atomic energy production and related workers
averaged $2.87 per hour in September, the latest month for which dats
are available. Over the first 9 months of 1955, earnings of these
workers have increased 4.4 percent as compared to 5.0 percent and
10.9 percent during the same periods of 1954 and 1953, respectively.

In industries considered most comparable to AEC in process and
equipment, the rate of increase was greater than in atomic energy
during the year—6.1 percent in products of petroleum and coal and
5.1 percent in industrial inorganic chemicals. However, aversgt
earnings in atomic energy continue to fall between the two industries,
the September average being 5 cents below that of petroleum and
coal products and 12 cents above the chemicals industry.
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) ing the year the average number of hours worked per week by
ages iy, ur? pps il atomic energy was 40.9; in products of petroleum and
L lil)f the , &&1 43'; 0; and in industrial inorganic chemicals, 40.8.
LINg (.\’OI_~ R
Sangi, 1 2085 WERAGE HOURS & EARNINGS
)f 1a'b()r — cROSS AVERAGE M:l:kmLYﬂE;:lmm‘.:ﬂJ . o A"\:ERAGE M::THLY Ho;;ns wonxs‘n; .
Atomie  § o T ) |
prot%t , T AEC OPERATIONS o
['enBWal 8
tober3, 3
1ce thijy 3
k i ; PRODUCTS OF
:‘ 7] PETROLEUM & COAL
2 {EC and Contractor Safety Experience
§§ There was an overall reduction of 21 percent in the number of in-
: 3m€5 per million man-hours to the end of October 1955 from the 1954
experience for the same 10 montbhs.
§ Injuries per Million Man-Hours
§ Jan. through Jan. through Change in
2 Oct. 1955 Ocl. 1854 Percent
3 Al Activities oo 1.92 2.43 —21.0
§ fenstruetion - 2,98 2.70 +11.0
workers = Operations_ . 1. 60 2.23 —28.3
ch data = Gvenmment (ARC) ___________________ 2.01 2. 03 —1.0
f thesg The severity of injuries (measured by duration of work time lost)
fntla“ o decreased from 580 days lost to 365 days lost per million man-
ively. q wurs worked. This reduction in severity rate reflects the fact that
ess ;l_ rwer fatal accidents occurred than in the same period of 1954. Dollar
energs

| and %:Ees from fires and explosions continue at a low rate, despite the
oa = “urrence of a serious explosion at the Y-12 plant at Oak Ridge,

:“vg:ii: fenn., on June 17, 1955
::n and Durmg the perlod from July 1 to October 31, 1955, 13 Awards of

< ¥erit and 4 Awards of Honor were presented to contractors with
“standing safety experience.
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Twenty-seven serious incidents were reported during the g,
months’ period, involving personal injuries, fires, property danl, .
motor vehicle accidents and unscheduled interruptions of Operat‘ftf', .
More complete reporting since F ebruary 1955 reveals that Spil]l:mi
radioactive material occur more frequently and at greater coq t~h 0
previously indicated. i

There has been an increase in the development of Promot;,
materials in accident and fire prevention, and an increasing g, N
from private industrial and insurance interests to obtain te
data on accident and fire prevention.

A classified “Summary of Accidents and Incidents Involving Rag;
tion in Atomic Energy Activities From June 1945 through Decey, b:
1954” was prepared for use in evaluating the experience in by, di
peculiar to atomic energy operations.. An unclassified version ig pe; )
edited for use in the civilian application program. g
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€ratig g. 1zaTION AND PrINcIPAL StaFF oF U. S. Artomic Exercy
Spills (OROANTH CoxaissioN
Ost thyy, . X .

. Energy Commission_ ________ LEewis L. Strauss, Chairman.
mOtiOnsﬁ Atom Witrarp F. Lissy.

TaoMas E. MURRAY.
HaroLp S. Vaxce.
JOHN voN NEUMANN.

\sistant to the Chairman________ McKay Donkin.
155 istant to the Chairman________ ManveL Dupkin 11
4 | gistant to the Chairman_________ EvererT HoLLEs.
lisbein, 8 \ssistant to the Chairman_________ Cmdr. Crares E. NELson,
. | ' USN.
cegeral Manager . ___________ K. E. FreLps.
- {E uty General Manager ———————————— R. W. Cook.
3 f cial Assistant to General Man-
% hager (Liaison) . _____________ Pauwr F. Fosrer.
Special Assistant to General Mana-
I S CuarLes Vaxpen Burck.
4 pecial Assistant to General Man-
4 ager (Congressional)____________ Wiriiam C. WaMmPLEr.
3 ysistant General Manager__________ Hagry S. TrayNoOR.
£ \sistant General Manager for Admin-
3 wratione - J. L. KELEHAN.
E tsistant General Manager for Manu-
% gacmring _________________________ Davip F. SHAW.
2 isitant General Manager for Re-
2 search and Industrial Development_. A. TAMMARO.
i {antroller _________________________ Dox S. Burrows.
eneral Counsel____________________ WiLias MrrcHELL.
>retary to Commission____________ W. B. McCoor.

tef, Office of Operations Analysis_. C. D. W. THORNTON.
'retor, Division of Biology and
Medicine_________________________ Dr. CHarces L. Duxnans.
wxetor, Division of Civilian Applica-

Ay e e e Joun A. Derry.
axtor, Division of Information

__________________________ MoORSE SALISBURY.
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Director, Division of Inspection__.___- Curtis A. NELson,
Director, Division of Intelligence____. C. H. RercHARDT-
Director, Division of International

Affairs . _ JouN A, HaLL.
Director, Division of Military Appli-

eation __—_________________________ Brig. Gen. ArLrrep I

BIRD, USA.

Director, Division of Nuclear Materials

Management ______________________ D. F. Musser.
Director, Division of Organization

and Personmnel ___________________ Oscar S. Swrrs,
Director, Division of Production_____ E. J. Brocw.
Diractor, Division of Raw Materials__ Jesse C. JoANsox,
Director, Division of Reactor Develop-

ment________ e . W. KeNNETH Davrg,
Director, Division of Research_______ T. H. JounsoN,
Director, Division of Security_______ JorN A. WarTess, Jr,
MaxaGERS oF OPERATIONS OFFICES AND

AREas:

Chicago (Ill.) Operations Office__._ J.J. FLAuERTY.
Hartford Area_ . __________ ErnesT B. TREMMEL,
Lockland (Ohio) Area.____.____ E. M. Veuren.
Pittsburgh (Pa.) Area___________ Lawron D. Geicer.

Grand Junction (Colo.) Operations
Office_— o _o__ SaELDON P. Winrprex!

Hanford (Wash.) Operations Office. James E. Travis.
Idaho (Idaho Falls) Operations

Office oo ____ Arran C. JorNsoN.
New York (N. Y.) Operations
Office - ___ Merrin E1sensup,
Brookhaven (Long Island, N. Y.)
Area_________________________ E. L. Vax Horn,
Oak Ridge (Tenn.) Operations
Office e __ S. R. SApIrIE.

Fernald (Cincinnati, Ohio) Area- Crarence L. KarL.
New Brunswick (N. J.) Area.-__ C. J. Roppex.
Paducah (Ky.) Area._____._____ Kexnepy C. Brooks.
Portsmouth (Ohio) Area________ Kexvera A. Dunsar
St. Louis (Mo.) Area___________ Frep H. BercuER

San Francisco (Calif.) Operations
Harowp A. FoLer.

1 ALLaAN E. JONEs has been designated Manager, Grand Junction Operations Offce. & =

tive February 1, 1956.
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. Te (Albuquerque, N. Mex.)
;,anfg erations Office._____________
Dayton (Miamisburg, Ohio) Area_
Kansas City (Mo.) Area_________
Alamos (N. Mex.) Area
Rocky Flats (Colo.) Area_______
gavannah River (Augusta, Ga.) Op-
¥ erations Office '
pana (Terre Haute, Ind.) Area_._
gchenectady (N. Y.) Operations

—y OPERATIONS OFFICES AND
A

SOOTGLT

ORGANIZATION AND PRINCIPAL STAFF

KexNER F. HERTFORD.
Jor~x H. RoBERsON.
James C. STOWERs.
Paur A. WiLsox.
Gireerr C. HoovEr.

RorerT C. BrAIR.
CHarLEs W. RENLLY.

JoN D. ANDERsON.
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MzeMBERSHIP OF COMMITTEES
STATUTORY COMMITTEES

Joint Committee on Atomic Energy—Eighty-fourth Oongpreg,
This committee was established by the Atomic Energy Act of 1946, anq cong

under the Atomic Energy Act of 1954, to make “continuing studies of the , Ctiiil e
of the Atomic Energy Commission and of problems relating to the deVelop mms;-;
use, and control of atomic energy.” The committee is kept fully ang Curre 1
informed with respect to the Commission’s activities. Legislatiop re}gi{h?
primarily to the Commission or to atomic energy matters is referreq to lug
committee. The committee’s membership is composed of nine members o i
Senate and nine members of the House of Representatives. ;

Senator CLINTON P, ANDERSON (New Mexico), (‘hairman,
Senator RIcuARDp B. RUSSELL (Georgia).

Senator JOEHN O. PASTORE (Rhode Island).

Senator ALBRERT GORE (Tennessee).

Senator HENRY M. JACcKsON (Washington).

Senator BourkE B. HICKENLOOPER (Towa).

Senator EUGeNE D. MILLIKIN (Colorado).

Senator WirLiaM F, KNowLAND (California).
Senator JoEN W. BrickKER (Ohio).

Representative CArL T. DureAM (North Carolina).
Representative CHET Hortr1eLp (California).
Representative MELvIN PRICE (Illinois).
Representative PAUL J. K1Lpay (Texas).
Representative JorN J. DEMPSEY (New Mexico).
Representative W. STerLING CoLE (New York).
Representative CARL HINsHAW (California).
Representative JAMES E. VAN ZANDpT (Pennsylvania).
Representative JAMEs T. PaTTERSON (Connecticut).

Military Liaison Committee

Under Sec. 27 of the Atomic Energy Act of 1954, ‘“there is hereby established z
Military Liaison Committee consisting of—a. a Chairman, who shall be the hess
thereof and who shall be appointed by the President, by and with the advice and
consent of the Senate, who shall serve at the pleasure of the President, and whb-
shall receive compensation at the rate preseribed for an Assistant Secretary &

Defense ; and b. a representative or representatives from each of the Departments .

of the Army, Navy, and Air Force, in equal numbers, as determined by the Secre
tary of Defense, to be dssigned from each Department by the Secretary thereo!.
and who will serve without additional compensation. The Chairman of the Cops
mittee may designate one of the members of the Committee as Acting Chairm.%
to act during his absence. The Commission shall advise and consult with Lke
Department of Defense, through the Committee, on all atomic energy matter

116
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he Department of Defense deems to relate to military applications of
whit t -eapons OT atomic energy including the development, manufacture, use,
i€ w ¢ of atomic weapons, the allocation of special nuclear material for mili-

dstorﬂgrch and the control of information relating to the manufacture or

@ry re.seﬁ of L«;tomic weapons ; and shall keep the Department of Defense, through

gtiluatlonittee, fully and currently informed of all such matters before the

he C‘f'mfnn The Department of Defense, through the Committee, shall keep the

meﬂ‘{ssl,zn'fuuy and currently informed on all matters within the Department of

Cﬂmmlss:vhich the Commission deems to relate to the development or application

Iresg nseic energy. The Department of Defense, through the Committee, shall

of atome authority to make written recommendations to the Commission from

contiy ;fwt?ﬁme on matters relating to militar.y applications of atomic energy as the

: BCtivigiey gme ctment of Defense may deem ap_I)I'OI.)I‘late. If the De.partment_ of Defense at

relopmem ’ - time concludes that any request, action, pr0pos9:d.a.c.t10n, or failure to act on

Curre;m; iﬂ"part of the Commission is adverse to the responsibilities of the Department of

1 relatjng e ense, the Secretary of Defense shall refer the matter to the President whose
ed to ty, aécision shall be final.”

ers of th{l

. HERBERT B. LoPER, Chairman.
e:n. gen. JouN P. DALEY, United States Army. -
ij‘g.(;en. HareY McK. ROPER, United States Army.
ggr Adm. GEoBGE C. WRIGHT, United States Navy.
gear Adm. PauL H. RaAMSEY, United States Navy.
3 yyj. Gen. HERBERT B. THATCHER, United States Air Force.
arig. Gen. RicHAED T. CoINER, Jr., United States Air Force.

General Adm’so'ry Committee

1his committee was established by the Atomic Energy Act of 1946 (Sec. 2 (b) ),
.ud is continued by Sec. 26 of the Atomic Energy Act of 1954. The nine civilian
gembers are appointed by the President to advise the Commission on scientific
szd technical matters relating to materials, production, and research and de-
wopment. Under the Atomic Energy Act, the committee shall meet at least
teur times in every calendar year,

O A

=

t=. I I. Rasr, chairman ; professor of physics, Columbia University, New York,
N T

. Ir.JessE W, BEAMS, professor of physics, University of Virginia, Charlottesville,
Ya.

i 1. B. F18K, executive vice president, Bell Telephone Laboratories, Murray
Hill. N, Y.

WirreN C. JoHNsoxN, dean of physical sciences, University of Chicago, Chi-
go, IlI.

. Eowin M. McMiLLAN, professor of physies, UCRL, Berkeley, Calif.

“2x V. MurPHREE, president, ESSO Research and Engineering Co., New York,
LI

#.J. C. WARNER, president, Carnegie Institute of Technology, Pittsburgh, Pa.
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- the \f*f’*‘j g*mlk G. WHITMAN, head, department of chemical engineering, Massachusetts
Ty theret lustitute of Technology, Cambridge, Mass.
of “"‘f‘"fﬁ | I'?GE-\‘E P. WIGNER, professor of physics, Princeton University, Princeton,
- Chairinad . d.

,‘g‘}' %?35 ] - . .
rowi ',I.,f_g; ;‘CHABD W. Dobson, secretary ; chairman, department of chemistry, Brook-
e T  \ P
oy n ¥en Natjonal Laboratory, Upton, Long Island, N. Y.
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PATENT COMPENSATION BOARD

This board was established in April 1949 pursuant to Section 11 of the Atony;
Energy Act of 1946, and is the Board designated under Section 157a of the Atom-w
Energy Act of 1954. Section 157 provides that‘ upon application for just compem
sation or awards or for the determination of a reasonable royalty fee Certain!;

proceedings shall be held before such a board.

CasPER W. OoMs, chairman; firm of Casper W. Ooms, Chicago, Il
IsAAC HARTER, of Babcock & Wilcox Tube Co., Beaver Falls, Pa.
JoHN V. L. HocaN, consulting engineer, Hogan Laboratories, Inc., Neyw Yo
N. Y. '
COMMITTEE OF SENIOR REVIEWERS

The Committee of Senior Reviewers studies the major technical activities of the
Atomic Energy Commission program and advises the Commission on Classiﬁca_
tion and declassification matters, making recommendations with respect to the
rules and guides for the control of scientific and technical informatijon, The
committee consists of six members appointed for a term of 5 years on g mtating
basis.

Dr. WarreN C. JOHNSON, chairman; dean of physical sciences, University of
Chicago, Chicago, I11.

Dr. TEOMAS B. DREWw, head, department of chemical engineering, COlmnbia
University, New York, N. Y.

Dr. ALvin C. Graves, J division leader, Los Alamos Scientific Laboratory, Los
Alamos, N. Mex.

Dr. JouN P, HoWE, section chief, reactor materials, Atomics International, North
American Aviation, Inc., Downey, Calif.

Dr. WinstoNn M. MANNING, director, chemistry division, ANL, Lemont, I1l.

Dr. J. R. RicHARDSON, professor of physics, University of California, Los Angeles,
Calif.

Apvisory Bobies To THE ATomic Enxercy CoMMIssION
Advisory Committee on Biology and Medicine

The Advisory Committee on Biology and Medicine was created in September
1947, on the recommendation of the Commission’s Medical Board of Review,
The committee reviews the AEC programs in medical and biological research
and health and recommends to the Commission general policies in these fields

Dr. GioaccHINO Farira, chairman; director, radiological research laboratory,
College of Physicians and Surgeons, Columbia University, New York, N. Y.
Dr. Joax C. BUGHER, director, medical education & public health, Rockefelier
Foundation, New York, N. Y. :

Dr. CHARLES H. BUBRNETT, professor of medicine, University of North Carolina,
Chapel Hill, N. C,

Dr. SiMeoN T. CANTRIL, director, Tumor Institute of Swedish Hospital, Seattle,
Wash. ’

Dr. Epwarp A. Doisy, director, department of biochemistry, St. Louis University
School of Medicine, St. Louis, Mo.

Dr. H. BENTLEY GLAsS, professor of biology, The Johns Hopkins University.
Baltimore, Md.

Dr. SHIELDS WARREN, vice chairman; pathologist, New England Deacones?
Hospital, Boston, Mass. 4
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Advisory Board of Contract Appeals

pard was established in February 1950. One or more of its members
o bontract appeals arising under the “disputes articles” of AEC contracts
B rsu‘l:)contracts and makes recommendations to the General Manager concern-
8 s ag e
5::; their disposition.
i

y P. BRANDIS, Jr., dean of the law school, University of North Carolina,
~BY T°
papel Hill, N- C. . N
¢ x D. ELLIOTT, director of institute for judicial administration, New York
= Gniversity, New YOI‘k, N. Y. . '
KiNesLEY, dean, school of law, University of Southern California, Los
"~ pngeles, Calif. o . ) . §
oo R. PURVES, executive director, American Institute of Architects, Wash-
EoM

mgtony D. C.

r F. TAGGART, dean, school of business administration, University of

Alichigan, Ann Arbor, Mich.

Advisory Committee on Industrial Information

committee, formed in 1949, appraises technological developments within the
ﬁ;onal atomic energy program and makes recommendations which serve as
;ldes in the formulation of AEC information-for-industry policy.

apxey D. KIRKPATRICK, chairman ; vice president and director of editorial devel-

" gpuent, McGraw-Hill Book Co., Inc., New York, N. Y.

pr. ALLAN G. GRAY, editor, Steel, Penton Publishing Co., Cleveland, Ohio.

groeNE HARDY, National Association of Manufacturers, Washington, D. C.

korE HENNEY, editor, Nucleonics and Electronics, McGraw-Hill Publishing Co.,

= 1inc, American Institute of Radio Engineers, New York, N. Y.

pr. ELMER HUTCHISSON, editor, Journal of Applied Physics, American Institute
of Physics, New York, N. Y.

soruax H. JacoesoN, Electric Light and Power, Haywood Publishing Co., Chi-
eago, 1L

wares E. JEssuP, editor, Civil Engineering, The American Society of Civil
Engineers, New York, N. Y.

ixoRew W. KRAMER, editor, Power Engineering, The Technical Publishing Co.,
Chicago, Il

EveRerT 8. LEE, American Institute of Electrical Engineers, New York, N. Y.

Ir. WaLtEr J. MuUrprHY, editor, Chemical and Engineering News, American
Chemical Society, Washington, D. C.

Pueperick A. PAWLEY, research secretary, American Institute of Architects,
Washington, D. C.

bwarp H. RoBIE, secretary, American Institute of Mining and Metallurgical
Engineers, New York, N. Y.

Ear T, SCHWARTZWALDER, The American Ceramic Society, Inec., Columbus, Ohio.

‘zi?cz F. SuLLivaw, editor, The Iron Age, Chilton Publication, Inc., Philadelphia,
Ja, N

% LE Tru, editor, Metal

3 Ohig,

Progress, American Society for Metals, Cleveland,

%i H Towx SEND, secretary, Atomic Industrial Forum, Inc., New York, N. Y.

L Tueker, publications manager, American Society of Mechanical Engineers,
New York, N. Y.
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Dr. ALBERTO F. THOMPSON, head, office of scientific information, Nationa) Scien,
Foundation, Washington, D. C. e
F. J. VAN ANTWERPEN, editor, Chemical Engineering Progress, American InStitm
of Chemical Engineers, New York, N. Y. e
BerNarp M. FRY, secretary; acting chief, technical information service, divig;
of information services, AEC, Washington, D. C. Hon

Adwvisory Committee on Isotope Distribution

This committee was originally appointed by the Manhattan District to advige on
the off-project distribution of isotopes. The Commission approved itg eontiﬁnai
tion in December 1947 to aid in establishing new policies on distributing radi,
active materials and to review existing policies. The committee Teviewg a

initial applications for use of radioisotopes in human beings, and aly other p,
quests for their use in research, education, and industry which are referreq to '“
by the Commission.

Dr. Joux E. CHRISTIAN, associate professor, department of pharmaceuticm
chemistry, Purdue University, Lafayette, Ind.

Dr. Leox O. JacoBsoxn, associate dean, division of biological sciences, Universjyy
of Chicago, Chicago, 11l ¢

Dr. Epite H. QuiMBy, associate professor of radiology, College of Physiciang and
Surgeons, Columbia University, New York, N. Y.

Dr. JouN E. WiLLARD, professor of chemistry, University of Wisconsin, Magisgy,
Wis.

Dr. Paur C. AEBERSOLD, secretary; chief, isotopes division, AEC, Oak Rigg,.
Tenn. '

Dr. RoBerT RoBeINs, department of radiology, Temple University Hospital,
Philadelphia, Pa.

Advisory Committee on Reactor Safeguards

The committee, formed in 1953 from the former Reactor Safeguard Committee
and the Industrial Committee on Reactor Location Problems, serves in an ag-
visory capacity to the AEC with regard to the hazards associated with the opers-
tion of reactor facilities. The committee reviews safety studies prepared by
organizations planning to build or operate reactor facilities and appraises pre-
posed reactor locations in terms of accepted industrial safety standards.

Dr. C. Rogers McCULLOUGH, chairman; general development department, Mon-
santo Chemiecal Co., St. Louis, Mo.

Dr. MaxsoN BENEDICT, professor of chemical engineering, Massachusetts Institute
of Technology, Cambridge, Mass. -

Dr. HArRVEY BRroOKS, professor of physics, Harvard University, Cambridge, Mass.

Dr. WiLLakp P. CoxNER, manager, physics division, research department, Her-
cules Powder Co., Wilmington, Del.

Dr. R. L. DoaN, manager, atomic energy division, Phillips Petroleum Co., Idahe
Falls, Idaho.

Dr. HyMER FRIEDELL, director, department of radiology, Lakeside Hospital
Western Reserve University, Cleveland, Ohio.

Dr. I. B. Jouns, Monsanto Chemical Co., Everett, Mass.

Dr. MARK M. MicLLs, radiation laboratory, University of California, Livermore.
Calif.
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osporN, manager of industrial development, general chemical division,
R 1 Chemical and Dye Corp., New York, N. Y.

AIIlG;OGERS, manager, central engineering, Allied Chemical and Dye Corp.,
g jstown, N. J. .

(. STRATTON, supervising chemical engineer, enginteering and loss control
Rt FL on, the Travelers Insurance Co., of Hartford, Conn. )
di‘rl;q, ‘“'OLMAN, head, department of sanitary engineering and water re-
- B(;g The Johns Hopkins University, Baltimore, Md. )

Sm;;;iv WEXLER, chief, scientific services division, U. 8. Weather Bureau,
ﬁepal’t-ment of Commerce, Washington, D. C.
I”I; 5. Z. HoLLAND, secretary; U. 8. Atomic Energy Commission, Washington,

p.C

3[0!'1'

Advisory Committee on Stainless Steel

This committee, formed in 1950, by the Welding Research Council of the Engi-
peering Foundation, in July 1951 at AEC request became advisory to the
(Zi,mmission in regard to research and development to improve the welding of

347 stainless steel. All data resulting from these investigations are being
@de public. In October 1953 the scope of the committee's services was enlarged
- include the manufacture, fabrication, and use of all stainless steels.

. V. N. KrivoBOK, chairman ; development and research division, International
vickel Co., Inc.,, New York, N. Y.

w. 0. BINDER, research laboratory, Union Carbide and Carbon Co., Niagara
Faﬂs, N Y. R

£ W. DAVIS, U. 8. Atomic Energy Commission, Washington, D. C.

W B. DELONG, E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.

1. B. GUn1a, Carnegie Illinois Steel Corp., Pittsburgh, Pa.

pr. M. A. SCHEIL, director metallurgical research, A. O. Smith Corp., Milwaukee,
Wis. '

% Davip THoMAS, Jr., vice president and director, research and engineering,
arcos Corp., Philadelphia, Pa.

=

N

Advisory Committee of State Officials

This committee was established by the Commission in September 1955 as a means
o obtaining the views and advice of State regulatory agencies in connection with
iEC's regulatory activities in the field of public health and safety.

. DANIEL BERGSM A, commissioner of health, Trenton, N. J.
i C. BrLackMAN, chief, division of industrial safety, California Department of
Industrial Relations, San Francisco, Calif.
Rov L. CLEERE, executive director, Colorado State Department of Public
Health, Denver, Colo.
%1s8 M. EvERTs, Jr., director, division of sanitation and engineering, Oregon
State Board of Health, Portland, Oreg.
a¥Es G, FrosT, deputy attorney general of Maine, Augusta, Maine.

Areert E. HEUSTIS, commissioner of health, Lansing, Mich.
Fiinm T, Linron, executive director, water pollution control authority, South
iCarolina State Board of Health, Columbia, 8. C.
%A PooLE, director, bureau of environmental sanitation, State Board of Health,
}adianapolis, Ind.

E;“«D P. RoserTs, chief, industrial hygiene section, Tennessee Department of
edlth, Nashville, Tenn.
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CLARENCE I. STERLING, Jr., chief sanitary engineer, division of sanitation,
ment of Public Health of the Commonwealth of Massachusetts, Boston,

Dr. IrvING TABERsSHAW, director, division of industrial hygiene, New York
Department of Labor, New York, N. Y.

Dr. ArTHUR B. WELSH, medical coordinator for civil defense, DeDartme
Health of Pennsylvania, Harrisburg, Pa.

Cpary,
LI&SS,.
State

0t o

Committee on Raw Materials

This committee was appointed in October 1947 to review the Atomie Ener
Commission’s raw materia_ls program and to advise on questions of eXplorgtj,
development, and procurement, L,

Chairmanship (vacant).

TuoroLp F. FIELD, consulting mining engineer, Duluth, Minn,

Francis C. FRARY, technical advisor, aluminum research laboratory, Alumipyy,
Company of America, New Kensington, Pa.

J. K. GUSTAFSON, consulting geologist, M. A. Hanna Co., Cleveland, Ohio,

Ernxest H. Rosg, project director, metallurgy, Materials Advisory Board_
National Research Council, Washington, D. C.

WALTER O. SNELLING, director of research and consulting chemist, Trojan Powder
Co., Allentown, Pa,

OrviL R. WHITAKER, consulting mining engineer, Denver, Colo.

Nuclear Cross Sections Advisory Group

This group is appointed on a yearly basis to make a continuing review of the
AEC program of nuclear cross section measurements, and to evaluate the neegg
for cross section information in the various activities of the ABC. Ty,
following members were appointed to serve from July 1955 to July 1956.

Dr. RicHARD F. TASCHEK, chairman; physics division, Los Alamos Scientifie
Laboratory, Los Alamos, N. Mex.

Dr. LoweLL M. BOLLINGER, department of physics, Argonne National Laboratory,
Lemont, I1l.

Prof. Tom W. BONNER, department of physics, Rice Institute, Houston, Tex.

- Dr. JosepH L. FOwWLER, physics division, Oak Ridge National Laboratory, QOak

Ridge, Tenn.

Dr. HerBErT GOLDSTEIN, Nuclear Development Corporation of America, White
Plains, N. Y.

Prof. WirLiamMm W, HAvENSs, Jr., department of physics, Columbia University,
New York, N. Y. '

Dr. Doxnarp J. HUuGHES, department of physics, Brookhaven National Laboratory.
Upton, Long Island, N. Y.

Dr. GEORGE A. KOLSTAD, vice chairman ; physics branch, division of research, AEC,
Washington, D. C.

Prof. HENRY W. NEwSON, department of physics, Duke University, Durham,
N.C. '

Dr. Jack M. PETERSON, cyclotron group, University of California Radiation Lab
oratory, Livermore, Calif.

Dr. THoMa M. SNYDER, manager, nuclear physics section, Knolls Atomic Power
Laboratory, Schenectady, N. Y.
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F. ZARTMAN, division of reactor development, U. S. Atomic Energy
pr. 1 'ss‘ion, washington, D. C. o
Comm . W. ZABEL, secretary; department of physics, Los Alamos Scientific
or. (;,oratofy’ Los Alamos, N. Mex.

148

Patent Advisory Panel

pel was appointed in January 1947. It makes informal reports and
This paendations to the Commission and its staff on various questions of policy
rec"’mgcedure relating to patents and inventions.

P .
nd oMAB AUSTERN ; of Covington & Burling, Washington, D. C.
g TE x H. Davis; of Davis, Hoxie & Faithfull, New York, N. Y.
w A, DIENNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Ill.
Jory W Ooums ; firm of Casper W. Ooms, Chicago, Ill.
C .
Personnel Security Review Board

poard was appointed in March 1949 primarily to review specific personnel
b ty cases which arise under the Commission’s administrative review pro-
rnre and to make recommendations concerning them to the General Manager.
The poard, in its monthly meetings, also advises the Commission on the broafier
considerations regarding personnel security, such as criteria for determining
gigibility for security clearance and personnel security procedures.

GaxsoN PURCELL, chairman; of Purcell & Nelson, Washington, D. C.
Dr- psuL E. KLOPSTEG, associate director, National Science Foundation, Wash-

ington, D. C.
wnuay E. LEAHY, president, Columbus University, Washington, D. C.

Stack Gas Problem Working Group

The appointment of this group was authorized in May 1948 to advise the Atomic
Energy Commission and its contractors on problems in the treatment and control
of gaseous effluents. The group meets formally at irregular intervals but ren-
ders continuing assistance in the field of air cleaning through specific research
and development work directed by individual members and by individual con-
sulting advice.

Dr. Ase. WoLMAN, chairman; head, department of sanitary engineering and
water resources, The Johns Hopkins University, Baltimore, Md.

Dr. PHILIP DRINKER, professor of industrial hygiene, Harvard University School
of Public Health, Boston, Mass.

Dr. LyLe 1. GILBERTSON, director, research and engineering department, Air
Reduction Co., Inc., Murray Hill, N. J.

Ir. H Fraser JOHENSTOXE, professor of chemical engineering, University of
Iliinois, Urbana, I11.

Dr. CrarLes E. LapprLE, Stanford Research Instituie, Palo Alto, Calif.

Dr. Wrpiam p. YANT, director of research and development, Mine Safety Ap-
Pliances Co., Pittshurgh, Pa.
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Ames Laboratory (Lowa State College, contractor), Ames, Tow,

Director_ e Dr. Fraxk H, SPEDme
Associate Director Dr. H. A. WiLngyy,
Assistant to Director- Dr. AporPH F. Vg

Argonne Cancer Research Hospital (University of Chicag@)
contractor), Chicago, Tl

The participating institutions associated with Argonne National Laborgat,

(listed immediately below) are also affiliated with the Argonne Cancer Researgy,

Hospital.
Director_ Dr. LEoN O. Jacossox
Associate Director— - o~ Dr. ROBERT J. Hastegpyyg

Argonne National Laboratory (University of Chicago, contractor)
Chicago, I11.

The participating institutions are:

Battelle Memorial Institute

Carnegie Institute of Technology

Case Institute of Technology

Illinois Institute of Technology

Indiana University

Jowa State College

Kansas State College

Loyola University (Chicago, Ill.)

Marquette University

Mayo Foundation

Michigan College of Mining and Tech-
nology

Michigan State College

Northwestern University

Ohio State University

. Oklahoma Agricultural and Mechani-

cal College
Purdue University

Al

3

St. Louis University
State University of Towa
Washington University (St. Louis,
Mo.)
Wayne University
‘Western Reserve University
University of Chicago
University of Cincinnati
TUniversity of Illinois
University of Kansas
University of Michigan
University of Minnesota
University of Missouri
University of Nebraska

- University of Notre Dame

University of Pittsburgh
University of Wisconsin

Director___ e Dr. WALTER H. ZISN
Deputy Director_ . ________ - Dr. NorMAN HILBEREY
Business Manager_ _____ e Joun H. McKINLEY
Assistant Director, Technical Services.—-——_—_.__._.. JoHN T. BOBBITT
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o113 Plant (Westinghouse Electric Corp., contractor),
B Pittsburgh, Pa.

ager, Westinghouse Electric Corp__—_____. JoEN W. SIMPSON
pant - EDI,WR Propect - JosepH C. RENGEL
U. S ggnﬁger' SFR Project - - ———- ALEXANDER SQUIRE
yana8e" LSR Project .. Joux T. STIEFEL
en Naval Reactor Test Facility (Idaho)______ ALFRED E. VOYSEY
Ty
'Wa :
qven National Laboratory (Associated Universities, Inc.,
Yo contractor) , Upton, Long Island, N. Y.
T rticipating institutions are:
e mbia University Princeton University
Eb}nell University Yale University
urﬁar d University University of Pennsylvania
- Hopkins University University of Rochester
“atory ;ﬁachusetts Institute of Technology
earcy ) an, Board of Trustees______.__ S Adm. Epwarp L. COCHRANE
ooident, AUL oo Lroyp V. BERKNER
i f: president, AUI and Laboratory Director_._.. Dr. LELAND J. HAWORTH
-IK 4 g Laboratory Director___________________ Dr. GERALD F. TAPE
;;istant DirectOr e ___ Dr. ROBERT A. PATTERSON
tor), N istant Director————_________________________ WiLLiam H. FIELDS
2 - 1. Atomic Power Laboratory (General Electric Co., contractor
4 Folls 2 Y ’ ’
| Schenectady, N. Y.
=
Lotin, % Geveral MADABET oo K. R. VAN TAaSSEL
% yapager, SIR Project______________________________ K. A. KASSELRING
3 yamager, SAR Project._______________________________ F. E. CREVER
Z r, Technical Department_______________________ Dr. R. D. BENNETT
= Mnage
2 tanager, Auxiliary Operations Department____________ W. W. SMITH
% ganager, Program and Commitments Study_____________ F. B. HorNBY
4 Los Alamos Scientific Laboratory (University of California,
contractor), Los Alamos, N. Mex.
kL Z Dr. Norris E. BRADBURY
‘=huical Associate Director_____________________ Dr. DarorL K. FrROMAN
Yound Laboratory (Monsanto Chemical Co., contractor),
Miamisburg, Ohio
h
EY

___________________________________ Dr. N. N. T. SAMARAS
_______________________________ Epwarp C. McCARTHY
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Oak Ridge Institute of Nuclear Studies (contractor)
Oak Ridge, Tenn.

The sponsoring universities of the Institute are:
Agricultural and Mechanical College Vanderbilt University

of Texas Virginia Polytechnic Institute

Alabama Polytechnic Institute University of Alabama ’
Catholic University of America University of Arkansas
Clemson Agricultural College University of Florida

Duke University University of Georgia
Emory University University of Kentucky
Florida State University University of Louisville
Georgia Institute of Technology University of Maryland

University of Mississippi
University of North Caroling
University of Oklahoma
University of Puerto Rico
University of South Caroling

Louisiana State University
Meharry Medical College
Mississippi State College
North Carolina State College
North Texas State College

Rice Institute University of Tennessee

Southern Methodist University University of Texas

Tulane University of Louisiana University of Virginia

Tuskegee Institute -
Chairman of Council _____ e Dr. MARTEN Tgx Hoog
Vice Chairman of Council . - Dr. W. M. NEewsey
President of Institute_______________ < Dr. PAuL M. Ggrogg
Vice President of Institute_________ Dr. C. X, Brcx
Scientific and Educational Consultant_______________ Dr. GEORGE B. Prgpay
Executive Director of Institute__ . ____. Dr. WILLIAM G. Poriagy

Oak Ridge National Laboratory (Union Carbide Nuclear Co, of
Union Carbide & Carbon Corp., contractor), Oak Ridge, Tenn.

DirectOr o o o o Dr. A. M. WEINRERg
Deputy Director Dr. J. A. SwaRToT?
Assistant Laboratory Director . ____ Dr. G. E. Boyp
Assistant Laboratory Director - oo Dr. R. A. CHARrIE
Assistant Laboratory Directore . __ . ______ Dr. E. D. SHIPLEY
Assistant Laboratory Director. e Dr.R. W. Jorx80x

Assistant Laboratory Director_ . o Dr. C. E. WINTERS

Radiation Laboratory (University of California, contractor),

Berkeley, Calif.
Director_ e Dr. ERNEST O. LAWRENCE
Associate Director_ el Dr. Luis W. ALVAREZ
Associate Director_ Dr. DoxALD COOKSEY
Associate Director_ - e Dr. Epwin M. McMILLAR
Associate Direetor— . __ oo Dr. GLENN T. SEABORG
Associate Director_ . o Dr. Epwarp TELLER
Assistant Director_____ __________ o ____ WirriaM M. BROBECK
Director, Crocker Laboratory Medical Physics_.___. Dr. JosepHE G. HAMILTON
Director, Donner Laboratory of Medical Physics... Dr. J. H. LAWBENCE
Director, Livermore Laboratory__ o _______. Dr. HerserT F. YORK
Business Manager and Managing Engineer____.____ WALLACE B. REYNOLDS
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Yaterials Development Laboratory (National Lead Co., con-
ot tractor), Winchester, Mass.

ical Director and Manager___________________ ____ JoHN BREITENSTEIN
Tech?
hester Atomic Energy Project (University of Rochester, contrac-
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ke tor), Rochester, N. Y.
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B
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cndia Laboratory (Sandia Corp., contractor), Sandia Base, Albu-
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JAMES W. McRAE

University of California, Los Angeles, Atomic Energy Project (Uni-
versity of California, contractor), Los Angeles, Calif.
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APPENDIX 4

IsoropE DisTRIBUTION DaTa

ISOTOPE

NUMRER OF SHIPMENTS 1

Radioactive

Todine 181 e oo e mecmemmmmmmcmmmmm—m oo
Phosphorus 32
Carbon 14 . e
LA XA 10 5o ¢ NI

Shipments to AEC installations. . oo .ceccemcomonomanas
Stable

Deuterium Oxide
Deuterium._...___._..

OXYEeN 18 . e m e memccmemmene
Electromagnetically concentrated ... ... -
Argon 38

Aug. 2, 1946 Jan. 1, 1955
Dec. 31,1955 | Nov. 30, 1853 N(;l:."t.j(} to
- 30, 1y;-

—

23, 736 4, 583
14, 464 2,306 A .31
1,918 444 16,77
243 80 232
776 133 1z
945 230 Wy
515 107 L
131 52 i
21, 474 3, 508 2 (‘,’;‘3
64, 202 11, 533 = 1
8, 248 1,145 \;&
%“"_

798 141
838 115 sl
267 62 b,
41 22 &
344 53 33_&
| il I
—
3,278 611 Py
1,843 232 o0
R — Y

1 Domestic shipments from Oak Ridge National Laboratory.
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132 APPENDIX 4

SHIPMENTS OF RADIOACTIVE AND STABLE ISOTO

COUNXTRIES

PES TO FOREj,,

!

r s 1 -

| JAN. 1, 1955~ ToTA . -
Nov.d0, 1055 | 10 Nov 5% i

Coux + 30, 1y,

JOUNTRY ! \\
! Radio Stable Radio | ~

= | i Stahlﬁ

| T —
1 0 125
2 2 10 B
(1] 0 1! 5
1 o 3 P
15 0 160 o
0 0 18 2
O 0 0 : i
100 0 359 6
0 Q0 1! &
208 9 882 b
25 0 124 1
1 0 1 ]
8 0 16 f
1 0 1. ¢
102 0 337 f
Denmark . . oo oommm—mecmmmmmemmmmmm—mese—=ssm—oocosose- 4 0 297 &
Dominican Republie 0 0 1 I
Egyptocooeo - 0 0 2 [
El Salvador f.__ 0 0 0! ¢
07 T400 7. DRSPS PEELEEEESEEEESS S 16 4 161 | &
Finland.. oo 0 0 14 H
France. - _-oceeceoocmocommmnenos 12 16 123 6
Germany 11 10 35 | ]
Gold Coast 0 0 1! b
GreeCe. - - o oooooommmmemmmmmmmmmmm e mm——mmmmes 0 0 1 6
GUatemala. oo oo oomamcemmmamemm e oo oene 12 0 94 ! G
HONAUTAS - - - oo ooemmememommmmmmmmmememmm—mmomemmeeoa- 1 0 1 b
1COIANA. oo oo omm o mmmmm o mmmeammmmmsmssoomes 0 0 5 &
I0GIA. oo et 7 2 29 ¢
INAONESIA - - - oo e mmecmmmammmmecmmmemmmmmee—esasanos 0 0 3 :
Tredand b o oo i meemmmommmmmmansmwmoeo- 0 0 0! N
TSP8OL - - oo e mmmmmmmeimmm e es 3 0 9 6
TS b 2R PR SRR 5 0 30 | &
JADALL - oo eieiammmemamemeeeseemesosesanes 58 i 388 | !
Korea !, e 0 0 0! }3
Lebanon oo oo ocmaacaeo—- 0 0 6 o
MeXiCO. oo emmm s 41 0 137 ¢ o
Netherlands 14 2 71 1
New Zealand 0 0 12 | M
NICAr8EUA 1o o oo o oaoo oo immmememmmeemmeosommoomeoommeamaes 0 0 0 5
N OTWAY - o oo e o oo eammmmmeommm i emec—emmmmomasomes———mss 1 2 44 ;
PaKiStaAN . - oo o oo aemcmememmmmmm e e mmmmmm——om oo —eoo 0 0 7 6
Paraguay b o cecaccceeoosmmamemmmmm=mmsoe—s-moo——o-oeooo- 0 0 0 f
PO - oo eememmm—mem e mmmm—mmmem—mmm e 14 0 34 &
Philippines 4 0 6 | ¢
Portugal 3 0 8 &
SPAIN - - oo e eemmemmeooooooooos 1 0 10 6
Sweden 15 1 207 | 1
Switzerland 9 0 7 t
Syria? 0 0 0 6
Thailand 1 0 1 s
Trieste 0 0 3 &
PUTKEY - - oo oo ome e ommemmmmmmmmo—ememm s —esssmoaos 0 0 5 &
Union of South Africa. oo oo eia e 2 3 31 4
UTUGUAY - - o ecee e mmmm = mmm s N 1 0 1t ¢ #
VenezZUeIA . - e mmammmmmmmmmemm s 20 0 98 ! B
YUEOSIAVIA . oo emmemme——mommememe—esoeooos 0 0 1 &
T ota) . o o e mamcmmmmmmmm—me e 719 52 3,803 "

1 Authorized to receive isotopes; no shipments made.

oron.------ Pyl
glectromagnetlcv

Jinm 3. - -

N e Earths. -
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TOTAL FORE:
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KIxD OF ISOTOPE

JAN. 1, 1955~
Nov. 30, 1955

TOTAL JAN-
TARY 1947 TO
Nov. 30, 19556

OREIGN ISOTOPE SHIPMENTS

roraL F

76 936
302 1, 266
45 348
7 127
28 139
30 212
28 106
20 118
183 641
719 3, 893
2 2

4 4

2 3
13 23
27 34
4 4

0 3
52 73
771 3, 966

DOOI0E5S

369460—56——10




PATENTS ISSUED TO THE COMMISSION WHICH ARE AVAILABLE pgp
LICENSING !

The following 133 U. S. Letters Patents owned by the United States Go
as represented by the Atomic Energy Commission are in addition

APPENDIX 5

AEC-Ow~eEp PATENTS

Vernme,,
to Wen;

patents listed in the 17th Semiannual report. The patents listeq havthe e

made available for licensing at periodic intervals. Licenses are grapteq be,

non-exclusive royalty-free basis. On 5
\
PATENT
No. TITLE PATENTER
2,693,700 | Pressure Ascertaining Means C. V. Osborne, Albuquerque, N, Mey
2,693,705 | Liquid Sampler. .. J. A. Casler, Royal Oak, H, 0, Smith
Coleman, and M. Levenson, Chicag,’ Ly
2,604,146 | Pulse Analyzer. .. o . e R. Fairstein, Oak Ridge, Tenn, 2
2,695,213 | Recovery of Zirconium Tetrachloride from | W. C. Fernelius, State College, Py,
Its Complex Compounds.
2,605,214 | Method Making Metallic Oxyfluorides_._... D. W. Sherwood, Leonia, N. J, G, ¢
kiotes, Brooklyn, N. Y, * ¥ Bapy.
2, 695, 268 | Process for the Concentration of Isotopes__._. C. A. H. Wright, Tadanac, British Colyp.,
- Canada. Umbig
2,695,364 | Pyrometer_ ____ . ___ ... R. A. Wolfe, Ann Arbor, Mich.
2,695, 715 | Remote Control Manipulator_..___.____.__. R. C. Goertz, Downers Grove, Il }
Schmitt, Naperville, I1. v G
2,696,050 | Atomic Bomb Air Zero Locator. ... ____._.___. B. C. Taylor, Battle éreek, Mich.
2,696, 530 | Electrostatic Amplifier___________.__________.__ Q. A. Kerns, Berkeley, Calif.
2,696, 539 | Dual Circuit Electrical Safety Device.____.... E. W, Peterson, Kansas City, Mo.
2, 696, 564 | Radio Electric Generator.___ .. _._______._.___ P. E. Ohmart, Dayton, Ohijo.
2,697, 518 | Flotation Methods for Uranium Ores___.._..__. G. A. Bennett, Patchogue, N. Y., P. L. v K
man, Severna Park, Md. ALY
2,697,529 | Apparatus for Handling Frangible Articles | J. P. Hubbell, Garden City, Long Isiaps
by Remote Control. N.Y., H.J. Reinig, West Englewood, \
2,697,788 | Ton Sourees. . e emen- R. R. Wilson, Ithaca, N. Y. P
2,698,290 | The Isotope of Curium Having a Mass Num- | G. T. Seaborg and Kenneth Street, Jr,, Bep.
ber of 238. keley, Calif. 4
2,698, 905 | Magnetic Time-of-Flight Mass Spectrometer..} 8. A. Goudsmit, Sayville, N, Y.
2,700,107 | Ton SOUTCe. -o e J. 8. Luce, Oak Ridge, Tenn.
2,700, 149 | Polarity Selector _| J.J. Stone, Jr., Clinton. Tenn.
2,700,606 | Production of Vanadium Metal .. _.____...___ H. A. Wilhelm and J. R. Long, Ames, Iowz
2,700,736 | Method and Apparatus for Measuring Radia- | N. O. Roberts, Liverpool, England.
tion Quantities.
2,702, 523 | Apparatus for Vapor Coating Base Material | R. J. Prestwood, St. Louis, Mo., D, 8. Martiz.
in Powder Form. Ames, Iowa. )
2,703,271 | Recovery of Uranium from A queous Solutions.| J :g] Shezﬁ] Columbus, Ohio, M. G. Willigmaz,
gin, I11.
2,703,337 | Insulator Clamping Device.wem . oooooouaan W. L. Scott, Jr., Oak Ridge, Tenn.
2,703,843 | Mass SpectrOmetry - oo oeeeeeae A. E. Cameron, Oak Ridge, Tenn.
2,704,330 | Voltage Stabilized Oseillator...______ . _____.. T.\T FVI Marker, Sandia Base, Albuguerqm,
AN, Mex,
2,704,335 | Ion Producing Mechanism .. ____._______..... J. S. Luce, Oak Ridge, Tenn.
2,705,108 | Electronic Adder-Accumulator___________.__. J.J. Stone, Jr., Clinton, Tenn.
2,705,674 | Ternary Zirconium Alloys.______._.________._._. W. Chubb, Columbus, Ohio. .
2,706,676 | The Conversion of Fluorine to Hydrogen | C. R. Schmitt and S. H. Smiley, Oak Ridge
Fluoride by Superheated Steam. Tenn.
2,707,555 { Beryl Ore SeletOr--. oo ooeeees A. M. Gaudin, Newtonville, Mass,
2,707,964 | Measurement and Control of the Composi- | P. 8. Monroe, Summit, N, J.
tions of Flowing Streams of Fluid Mixtures.
2,708,148 | Camera Timer__ e M. R. Clark, Detroit, Mich.
2,708, 656 | Neutronic Reactor- .- oo oooee E. Fermi (deceased), L. Szilard, Walths=,
Mass.
2,709, 222 M%hg@ 1of and Apparatus for Separating | E. O. Lawrence, Berkeley, Calil.
Materials. .
2,709, 750 | Magnetic-Period Mass Spectrometer.__._._._ L. G. Smith, Center Moriches, N. Y.
2,709,791 | Saturable Reactor @ @oooeooon R. L. Anderson. Jr., El Cerrito, Calif.
2,710,249 | Iodine-132 Generator & Shipping Container..| W . E. Winsche, Wilmington, Del., L. G. Staxz-

jr. and G. J. Selvin, E. Patchogue, N. -
and W. D. Tucker, Sayville, N. Y.

1 Patents listed as of November 29, 1955, Applicants for licenses should apply to Chief, Patent Bmfﬁ’
Otﬁcg of th?1 GC{]EI‘&] Counsel, U. 8. AEC, Washington 25, D. C., identifying the subject matter Dby pateti
number and title.
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AEC-OWNED PATENTS 135

I ued to the Commission Which are Available for Licensing—Continued
18 188

! TITLE PATENTEE

M. G. Inghram, Chicago and D. C. Hess,

Ton Soaree--------- LR}iBVETdaled I]}[.)e b Spri N Y
je Pressure Gage. . oooco_-_ . B. Vandenberg, Sharon Springs, N. Y.
LE F %{fﬁg&rflg%lgicium Separation and Purifiea- | Kenneth Street, Jr., Berkeley, Calif,
; 055. .
OR fl?%igéogietals and Composition Therefor.| J. G. Beach, Columbus, Ohio.
Polistili® s pplving Adherent Electroplates | J. G. Beach, W. C. Schickner, and C. L.
Memi.irconium Surfaces. Faust, Columbus, Ohio. .
G t0 ction of Corrosion Resistant Coatings | W. T. Miller, Ithaca, and A. D. XKirshen-
OVErnm Pwdq,\,.{eml Structures. baum, New York, N. Y.
0 to tha M oD rature Control - oo oooeeommeeooo- E. V. Martin, Oak Ridge, Tenn,
| hgve '€ 66 Tempet Control Cirguit. .~ 77777 H. G. Neil, Oak Ridge, Tenn.
ave been 1etc matic Emission Control Cireuit . —.._...__ M. Bevis, Oak Ridge, Tenn.
Tanteq on Auto Discharge Deviee ... W. R. Baker, Berkeley, Calif.
0 a gﬁff;on _________________________ L. P. Hunter, I(B)alli Iliidgec, '{‘lfrsnn
A Pulse Generator.... ... ... W. R. Aiken, Berkeley, Calif.
\ Mm{%jﬁﬁit Eliminator .. coecooooaooa- J. W. Litton, and R. F. Krueger, Oak Ridge,
Shor Tenn.
W. A. Joerndt and J. J. Kane, Albuquerque,

; JTechanism . -
S 11217 5! U S . D. Wooten, ralis urch, va.
Accelerd iec Method of Recovering Thorium | E. C. Pitzer, Schenectady, N. Y.

Y. Mey Flectrotytic M
). Smity from Monazite Sand. ) .
« L. ontrol Apparatus_ - . oo oeeoccnoon H. W. Savage, Oak Ridge, Tenn.
.C hicago, Iy, F. Eﬁﬁt{rﬁ gtr%cture}.)f)_ ....................... B.C'I‘l..fWright and E. O. L,awrence, Berkeley,
alif.
e Method and Apparatus for Discriminating | J. H. Scott and J. W. Valentine, Albuquerque,
I, G “Frequency Modulated Records. N. Mex,, and W. Gross, San Diego, Calif.
* - C. Bany, Mass Spectrometer Sampling SyStem......-. J. W Rigéle, New Castle, aud J. B. Roberts,
iti ‘ Yilmington, .
tish Col“‘"t‘%&. Tsotope Separating Apparatus..... .. ....... J. D. Reid, Oak Ridge, Tenn.
. Calutron Structure. ... ..o .. C. Starr, Pacific Palisades, Calif.
e, I, R weutron Selector. ... ______.__ .| 1. Bloch, Chicago, Il
» RoG Method of Producing Gadolinium____._______ F.I H. Spedding and A. H. Daane, Ames,
owa.

ich.
Mo,

Method of Separating Certain Platinum P. C. Stevenson, Livermore, A. A. Franke,
Group Metals with Cation Exchange San_Francisco, R. J. Borg, Millbrae, and
Resins W. E. Nervik, PiedmontCalif.

Y, P L. Veir Neutronic Reactor. - o .. E.Ill Fermi (deceased). W. H. Zinn, Chicago,
 Long Iuapa CallItTONS o o m o oo oo mm e e cm e mee e ee E. O. Lawrence, Berkeley, Calif.
1glew S Isotope Separating Apparatus._______ W. C. Tunnell, Oak Ridge, Tenn.

wood, N, P B.'F. Miller, Berkeley, Calif.

Regulator for Calutron Ion Source

Calutron Operation_ _.__.._ ... ___________ J. H. Burney, Corpus Christi, Tex., W, H,

Appleton, Lafayette, Calif.,, and R. de

treet, Jr., Hes.
: Liban and G. M. Farley, Berkeley, Calif.

Radiation Responsive Device_ ______.________ W. H. Zinn, Chicago, Il
Compensated Ion Chamber__________________ S. M. MacNeille, Fairport, N. Y,
Ames, Iows. Pulse Height Analyzer. . ______________ W. E. Glenn, Jr., Schenectady, N. Y., Almon
and. E. Larsh, Jr., Berkeley, Calif.
Automatic Control System_.________..__._.__ C. W. Roeschke, Albuquerque, N. Mex,
5 D.B. Martis Isotope Separating Apparatus.. ._.__._..__._. H"I‘L' Hull and 8. M. MacNeille, Oak Ridge,
enn.
.G, Willipmag, Electron Emitter. . . J. D, Reid, Oak Ridge, Tenn.
Laboratory Hood - . _____________._____.___ A. D. Mackintosh and T. W. Hungerford,
nn. QOak Ridge, Tenn.
nn. Ion Source for Calutrons_ . __________________. E. O. Lawrence, Berkeley, Calif.
Albuquergue. Ton Source for a Calutron. _ __ . ______.__.____. J. Q. Backus and B. Peters, Berkeley, Calif.
2 Ton Producing Apparatus. _.._ .. oo _.._ A. B. Cardwell, Manhattan, Kans.
EOLTH Deep Collimating Slot._ ... .. _____ 8. M, MacNeille, Oak Ridge, Tenn., K. R.
E MacKenzie, Vancouver, British Columbis,
Cevea 3 Canada.
¥, Dak Ritre Ion Producing Apparatus. . oo oo ocecoeeee H. P. Yockey, Inglewood, Calif.
, Ion Producing Mechanism __________.________ J. A. DeJuren, Berkeley, Calif.
ass. Method of Producing Zireonium Halide______ I. E. Campbel]l, Gahanna, Ohio.
Polyethylene Coating and Method of Apply- | R. A. Wiese, New York, N. Y.
ing the Same
4. Waltham, Electrical Switeh_ ... ____ . ... F. R. Shonks, Riverside, Il
Ard, by adiad Pulse Generator_ .. .. D. A. Mack, Berkeley, Calif.
( Ton Source..._ .. ...._.___..___.__:___.._.__ R.J.Jones and R. E. Wright, Oak Ridge, Tenn,
: T%Yratrt_)n Trigger Circuit for Discharging a | E. A. Aas, Albuquerque, N. Mex.
Y apacitor
N3 Leak Detector ... ... R. F. Wehrmann, Dayton, Ohio, and E. W,

;C:ﬁlr(} Stang. Rebol, Richland, Wash,

Device for Counting Alphaand Beta Particles.| G. E. Driver, Richland, Wash.

‘hoguie, M. 3o Support f . - ‘ .

S Y. support for a Tube Cutting Device ... P.WE.hLowe and H. J. Bellarts, Richland,
. . . ash.

atent Braaek. ' Radiation Shield_..____.____.______._._.____. W, H. Zinn, Chicago, Il

stter by patest Liquid Metal High Pressure. _________.._____ L. B. Vandenberg, Sharon Springs N. Y.

Method of Preparing KaUFs for Fused Bath | R. Nagy, Bloomfield, and J. W. Marden, East
Electrotysis Orange, N.J.

=N E0OEY
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APPENDIX 5

Patents Issued to the Commission Which are Available for Licensi;w~cmnti
. nu;}:

PATENT PATEN
NoO. TITLE NTEE
2,717,316 | Pulse Limiter and gli?per_ ST g é\Iad%}'.IBerLkgle{i Calif,

7 isi e ower Su " . Sewell, Jr., Los Alamos, a .
2,717,353 | Precision Regulat PPy Mesilla Park, N. Mex. RSN Bu,,
2 717,696 | Separation of Fission Products by Adsorption J. Schubert, Chicago, Il.

from Organic Solvents.. X . R
2,717,915 | Apparatus for Production of Purified Metals_| Z. M. Spapnro, Pittsburgh, pj,
2 717,962 | Electric Discharge Devices. .. ______...._____ L. F. Wouters, Berkeley, Calif,
2.717,963 | Arc Discharge Device.____ ... ... W. M. Brubaker, Crescent Hills, p,
2,717,964 | Sulfur Crystal Counter. ..o .- V. L. Parsegian, Brooklyn, Ny’ Y
inger, Montvale, N, J. s B C, My,
2,718,235 | Valve Device for Isotope Separating Appara- | P. ,12[ . Galbreath and W. C. Tunne]| Oak
tus enn. ’ idg,
2,718,459 | Remote Control Apparatus for Transferring Mé C. L%Vflﬂ(iettil Houston(,1 'I‘Jex,, F. R “‘1&.
iquids pringfield, Mass., and J, - W
Liau Tsland City, N. Y, T Weils, g
2,719,233 | Charge Receptacles for Use in Ion Source | D. C. Sewell, Berkeley, Calif. )
Units .
2,719,777 | Process and Apparatus for Protecting Urani- D. Lipkin, Santa Fe, N. Mex., S, g Wei
um Hexachloride from Deterioration and Chicago, I11. W elssmg,
Contamination . .
2,719,823 | Neutronic Reactor Radiation Indicator__.___ W. H. Zinn, Chiecago, I11.
2,719,843 | Method of . Synthesizing Nucleosides and | J. Davoll, London, England, G, g B
' Analogous Compounds and Compounds Mamaroneck, N. Y, - Browy,
Prepared Thereby . .
2,719,924 | Magnetic Shims. . oocooioooe- J. R. Oppenheimer, Princeton, N, j
Fraukel, Los Angeles, Calif, 5ng” S p
Nelson, Los Alamos, N. Mex, E ¢
2,719,925 | Electric Discharge Device_______._____..._.... F. Oppenheimer, Berkeley, Calif,
2,719,941 | Reciprocating Motor Control for Automatic | C. 8. Presenz, Berkeley, Calif.
Cut-Off Apparatus .
2,720,105 | Radiation Shield Block__._ ... ... ... J. O. Billups, Manhattan Beach, Ca
2,720, 593 | Scintillation-Type Ion Detector P. I. Richards, Beliport, and E, E. §,
Eastport, N. Y. + Hagy,
2,720,622 | Regulated Low Voltage Power Supply...__. W. H. Deuser, E] Cerrito, Calif.
2,721,272 | Calutrons. ..o el E. O. Lawrence, Berkeley, Calif,
2,721,699 | Beam Current Integrator_.._._._._________.._. W. R. Baker, Berkeley, Calif.
2,721,700 (... L Lo S R. DeLiban and W, R. Baker, Berkelpy Cat
2,722,609 | Radiation Analysis_ ... - . ________.__. G, W. Morgan, O. M. Bizzell, Qak’ Rsr:{;
J. W, Hitch, Maryville, Tenn., ang G o
Manov, Washington, D, C. b
2,723,181 | Processes of Producing Uranium Trioxide..__| C. E. Larson, Oak Ridge, Tenn.
2,723,371 Arsc Sa{ety Device for High Voltage Power | R. P. Featherstone, Minneapolis, Minn
upply.
2,723,901 | Cation Exchange Separation Process.___..__. F.T. Hagemann, Chicago, Ill,, H. C. Andrewy,
Ames, Towa,
2,724,058 | Calutron Receivers. . .. o oo oo ___au_._ S. P. Frankel, Los Angeles, Calif,
2,725,028 | Combined Adjusting and Indicating Means__| H. H. Obergfell, Albuquerque, N. Mex,
2,725,278 | Manufacture of Uranium Tetrachloride.______ M. J. Polissar, San Francisco, Calif.
2,725,279 | Preparation of Uranium Hexachloride_______. R.R E I Van Dyke and E. C. Evers, Providens,
2,725,284 | Apparatus for Reacting Dense Chlorinating | M. J. Polissar, San Francisco, Calif,
Vapor with a Solid.
2,725,477 | Calutron Receivers. ... .. . o ... J. G. Backus, Berkeley, Calif.
2,725 478 | Apparatus for the Separation of Materials__.__| B. T. Wright, Santa Fe, N. Mex.
2,725,479 | Calutron Receivers .. __ .. _____________ W. E. Parkins, Berkeley, Calif.
2,725,480 | Calutron 8hielding ... .. _______.____ J. R. Richardson, Berkeley, Calif.
2,725,481 | Calutron Receiver ... . ____________ S. W, Barnes, Rochester, N. Y.
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PART 7-——ADVISORY BOARDS

pereby given that the Atomic

tice 1S
Notic® mission has adopted the fol-

N gy Com
j Purpose.
s Deﬁnitions.

,3 Functions and limitations.

-4 Chajrman.
: fé Membership.
; § Meetings.
§ Agenda.
.g Minutes.
f Subcommittees.

, :j(’ [ndustry advisory committees
and conferences.

yUTHORITY © §§ 7.1 to 7.10 issued un-
ger sec. 161, 68 Stat. 948; 42 U. 8. C.
1,

§7.1 Purpose. The regulations in
shis part set forth the scope, procedure
4ud limitations of the authority of ad-
risory boards established by the Atomic
grergy Commission pursuant to section
161a of the Atomic Energy Act of 1954
65 Stat. 919).

§72 Definitions. As used in this
mrt:
~(a) “Commission” means the Atomic
Ererzy Commission.

{h) “Duly authorized representa-
gre” of the Commission means a full-
ume zovernment employee designated
¥ the Commission or the General Man-
BT,

7.3 Functions and limitations. (a)
is the function of an advisory board
turnish advice, recommendations and
inions concerning the subject matter
¥ih respect to which the board has

wen established. Advisory boards may
‘-\

i

=

£,

APPENDIX 6

SGULATIONS OF THE U. S. Atomic Exercy COMMISSION !

not establish policy or take any action
on behalf of the Commission.

(b) Advisory boards may not request
information from any source other than
the Commission either in the name of
the board or in the name of the Commis-
sion. Information needed by an Advi-
sory Board will be obtained by the
Commission or its duly authorized
representative,

§ 74 Chairman. (a) Each advisory
board will have as chairman a full-time
government employee, except where the
Commission finds that the public inter-
est will not be adversely affected if the
chairman is not a full-time government
employee.

(b) The chairman will preside at all
meetings of the advisory board and will
be responsible for the control and con-
duct of its meetings. Where the Com-
mission makes an exception to the re-
quirement of a full-time government
chairman, a full-time government em-
ployee will attend all meetings of the
advisory board.

§ 7.9 Membership. The Commission
or its duly authorized representative
will appoint the members of the ad-
visory boards.

§ 7.6 AMeetings. (a) Advisory boards
shall meet only at the call of the
Commission or its duly authorized rep-
resentative. Meetings will be called
sufficiently in advance to enable board
members to make arrangements to at-
tend and to permit prior individual con-
sideration of the matters to be
discussed.

(b) Except as otherwise authorized
by the Commission or its duly author-
ized representative, advisory boards

ix;o‘%des and regulations of the U. S. AEC announced prior to December 1955 can be

fath ;}n the Federal Register and in the following semiannual reports: Fifth Report.

Lo o ;DOH. Ninth Report, Tenth Report, Eleventh Report, Twelfth Report, Thirteenth
» Yourteenth Report, Fifteenth Report, Sixteenth and Seventeenth Reports.
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shall meet only on government prem-
ises.

§ 7.7 Agenda. The agenda for each
meeting will be formulated by the Com-
mission or its duly authorized repre-
sentative and, so far as practicable, will
be forwarded to the members of the ad-
visory board in advance of the meeting.

§7.8 Minutes. (a) Full and com-
plete minutes of each meeting shall be
kept, including a record of those in at-
tendance. Such minutes shall be main-
tained as permanent and official records
of the Commission.

(b) The chairman or the duly au-
thorized representative of the Commis-
sion shall decide whether a stenographic
transcript is necessary. .

§7.9 Subcommittees. All advisory
board subcommittees, temporary or
permanent, shall be subject to the rules
and procedures governing the respec-
tive full boards.

§ 7.10 Industry advisory commitiees
and conferences. (a) Industry advisory
committees and industry advisory con-
ferences are deemed to be industry ad-
visory boards and subject to the re-
quirements of the regulations in this
part. Except as otherwise authorized
by the Commission, or its duly author-
ized representative, attendance at meet-
ings of industry advisory committees or
conferences shall be limited to the
members of the committee or confer-
ence and Commission employees.

(b) Persons selected for membership
on industry advisory committees or
conferences shall be chosen, insofar as
is practicable, with a view to assure a
representation of a cross-section of the
group or groups affected, with due con-
sideration given to large, medium and
small business, geographic distribution,
members and non-members of trade as-
sociations and other relevant factors.

Dated at Washington, D. C., this 25th
day of August 1955.

K. E. FieLps,
General Manager,

SOAOF0

APPENDIX 6

PART 37—RADIOISOTOPE Regy ARG
SUPPORT PROGRAM

DISCOUNT PURCHASE PROCEDUPES

Pursuant to the Atomic Energ,
of 1954 (Public Law 703, 83q COI};: &.
Sess.; 68 Stat. 919ff) and the Ad,ﬁ:'f)’é

. . s,
trative Procedure Act of 1946
amended (Public Law 404, 79t B
2d Sess.), amendments to Title 1q P«g’;
37, Code of Federal Regmationé ar;
titled “Radioisotope Research gy, .
Program”, effective July 1, 195:
published in Volume 20 page 4712 ¢ S
of the FEDERAL REGISTER, are get fﬂn};
hereunder to be effective upon I’Ubﬁ@
tion. :

1. Amend §'37.12 to read gas Tollows.

§37.12 Discount purchase pmcf.
dures. Discount Certificate hOlda;
may make discount purchases of raqy,
isotopes from either suppliers or gj,
tributors:

(a) By providing the supplier or dis.
tributor with a purchase order ypoy
which, or affixed to which, is an exaq
signed copy of the following:

The undersigned certifies to the sup.
plier and to the U. S. Atomic Energy
Commission that Discount Certiﬂca{e
No. e , which expires .________ —
has been issued to the undersigned hy
the Director, Division of Biology ang
Medicine, U. S. Atomic Energy Com-
mission, authorizing the purchase of
radioisotopes at 20% of AEC estab
lished price; that isotopes purchased
under this authority will be used only
for agricultural and biomedical re
search, including research in medical
therapy and diagnosis; that the under-
signed is authorized, pursuant to the
regulations in Title 10, Part 30, Code
of Federal Regulations, Radioisotope
Distribution, to procure such radis-
isotopes ; and, that all of the informs-
tion set forth and the statements made
herein are to the best of (its) (m¥!
knowledge true and correct.

Ppory
] anﬂ

o -

(Signature)

it
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forwafding to the supplier or
b) By along with the first pur-
gatriP" o ced with it during the fis-
& rdel'p

gg;,seﬂ then current, a copy of the
4 ¥ S piscount Certificate as fur-

py the Commission, or a certified

ed - thereof.

i cop'rt the following note as a sepa-
2l graph after § 87.18 (d) :

it ‘:a The reporting requirements
L perein have been approved by

queapederal Reports Act of 1942,
ﬂm tltéliel 68 Stat. 948; 42 U. S. C. 2201)
¥ 4 at Washington, D. C,, this 30th

P st 1955.
K. E. F1eLDs,
General Manager.

ORIZATION FOR CERTAIN ACTIVITIES
Qfmm SecrioN 57a (3) (B) oF THE
ATOMIC ENERGY ACT OF 1954

1. Notice is hereby given that, pur-
qant 0 Section 57a.(3) (B) of the
yomic EDrgy Act of 1954 (68 Stat.
&), the Atomic Energy Commission
ggrdetermined that any activity which :

(a) Constitutes directly or indirectly
enging in the production of any

ial puclear material in any foreign
wuntry other than countries or areas
ww or hereafter listed as Subgroup A
untries or destinations in Section
73 of the Comprehensive Export
thedule of the United States Depart-
=ant of Commerce ; and

{b) Does not involve the communica-
#ap of Restricted Data or other classi-
% defense information; and

O EDE L
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(¢) Is notin violation of other provi-
sions of law ; will not be inimical to the
interest of the United States and is
authorized by the Atomic Energy Com-
mission.

Nothing in the foregoing determina-
tion or authorization shall relieve any
person from compliance with other pro-
visions of law or regulation, including
rules, regulations or orders relating to
the export of production or utilization
facilities, or source, special nuclear, or
byproduct materials, pursuant to the
Atomic Energy Act of 1954 or relating
to the export of commodities or techni-
cal data pursuant to the Export Control
Act of 1949, as amended, the Mutual
Security Act of 1954, or other law.

2. The Commission intends soon to
promulgate regulations incorporating
the foregoing determination and au-
thorization. It is planned that such
regulations will include provisions re-
quiring persons who have engaged in
certain activities pursuant to the au-
thorization set forth in paragraph 1 of
this Notice to submit a report to the
Commission concerning such activity.

3. Inquiries concerning this Notice
may be addressed to the Atomic Energy
Commission, Washington 25, D. C., At-
tention : Director, Division of Civilian
Application.

Dated at Washington, D. C., this 30th
day of September 1955.

K. E. FieLbps, .
General Manager.




APPENDIX 7

CurrextT AEC Uncrasstriep ResearcH CoNTRACTS IN PHysicyy, g
BiorocrcaL ScIENCES, Raw MATERIALS, AND REACTOR DE\’ELOPMENT X

PHYSICAL RESEARCH CONTRACTS

Chemistry

Alabama, University of. J. L. Kassner, and E. L. Grove, A Study of the p
ciples, Theory and Fractice of High Frequency Titrimetry.

Arizona, University of. S. Chapin, The Mechanism of the Heterogeneoug Loy
Temperature Ortho Hydrogen Conversion. B}

Arkansas, University of. R. R. Edwards, Chemical Effects of Nuclear Trayg
formation.

Arkansas, University of. R. R. Edwards, Investigation of the Radioaetivity of
Thermal Waters and Its Relationship to the Geology and Geochemistry 6{
Uranium, :

Brooklyn, Polytechnic Institute of. R. B. Mesrobian and H. Morawetz, Study of
Radiation Induced Solid State Polymerization.

Buffalo, University of. G. M. Harris, Applications of Isotopes in Chemicy)
Kinetics.

California Institute of Technology. H. Brown, Study of Fundamental g,
chemistry of Critical Materials & Development of Economic Processes g,
Their Isolation.

California Institute of Technology. N. Davidson, Complex Ions and Reactigy,
Mechanisms in Solution. :

California, University of. C. S. Garner, Isotope Exchange Reactions.

California, University of. J. H. Hildebrand, Studies in Intermolecular Forces
and Solubility.

California, University of. R. L. Scott, Fluorocarbon Solutions,

Carnegie Institute of Technology. T. P. Kohman, Nuclear Chemistry Research,

Catholic University of America. F. O. Rice, The Thermal Production and. Iden-
tification of Free Radicals.

Chicago, University of. C. A. Hutchison, Faramagnetic Resonance Absorption.

Chicago, University of. N. Sugarman and A. Turkevich, Operation of Synchro-
cyclotron.

Chicago, University of. N. Sugarman and A. Turkevich, Nuclear Chemical
Research.

Chicago, University of. H. C. Urey, Natural Abundance of Deuterium and Other
Isotopes.

Clark University. A. E. Martell, Reactions of Partially-Chelated Metal lons.

Clarkson College of Technology. M. Kerker, A Study of the Size and Shape of
Colloidal Particles by Light Scattering and Electron Mieroscopy.

Clarkson College of Technology. H. L. Shulman, The Determination of Inter-
facial Area in Packed Absorption and Distillation Columuns.

Colorado, University of. R. N. Keller, The Scintillation Properties of Coordi-
nation Compounds. :

Columbia University. J. L. Kulp, Helium in the Atmosphere and Lithosphere.

rin.

t Contracts listed as of November 30, 1955.
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AEC CONTRACT RESEARCH 141

. pniversity. J. L. Kulp, U-Pb Method of Age Determination.
w0 o iversity. V. K. LaMer, Fundamental Investigation of Phosphate
calem V!
{ S;imes- Uﬂwersity, J. M. Miller, Research in the Field of Radiochemistry.
0 Ui

A}

AL ANp 3 om” puiversity.  R. M. Noyes, Photochemical Reactions of Iodine.
MENT 3 kB i pniversity. T. I. Taylor, Separation of Isotopes by Chemical Ex-
i i U
{égmb‘
rbaﬂg%d pniversity of. R. Ward, Tracer Element Distribution between Melt
ectictts .
b?.sl,llwersity. R. Bersohn, Gradient of the Electric Field in Ionic Crystals.
. P bﬂi,;ersity. F. A. Long, Kinetic and Equilibrium Salt Effects.
Ne by, cornell o, University of. R. L. Pigford, Thermal Diffusion in Liquids.
o pel ;ﬂlf' f;-ersiw H. A. Strobel, Ion Exchange in Polar Non-Aqueous Solvents.
US Ly, !ﬂfff':,tate University. R. E. Johnson, Exchange Between Labeled Halogens
qride R . .
rT or certain Inorganic Halides.
rans ﬂ.da State University. R. H. Johnsen, Radiation Induced Effects in Hetero-
Livity ¢ " eeous Organic Systems.

_+da State University. R. Sheline, Search for Long-Lived Radioactivities;
‘?iwretical Nuclear Studies.

poride University of. G. B. Butler and A. H. Gropp, Studies in the Prepara-
’ gan ;nd Properties of Quaternary Ammonium Ion Exchange Resins,

listry of

Study of

“hemieq) ssrdham University. M. Cefola, Studies of Formation of Complexes by Thenoyl-
2 ;-;;iﬁuoroacetate and Other Chelating Agents.
tal Gey syrrard University. E. 8. Barghoorn, Radioactivity in Uraniferous Plant
LTI o ﬁ)ssils. .
greard University. R. M. Diamond and G. Wilkinson, Nuclear and Inorganic
Reaction F@emistry of the Transitional Elements.
2 sgrrord University.  C. Frondel, Synthesis of Uranium and Thorium Minerals.
2 orard College.  J. A, Southern, Cyclotron Research.
* Forces i ;ﬁaois Institute of Technology. M. L. Bender, Correlation of Isotopic Effect

o Reaction Rate with Reaction Mechanism.
- zmoit Institute of Technology. G, Gibson, Fundamental Chemistry of Uranium.
smnois Institute of Technology. H. E. Gunning, Decomposition of Organic Mole-

esedarel;

ad Jden. aules by Metal-Photosensitization.
Esoig, University of. H. G. Drickamer, The Mechanism of Molecular Motion
worption s Determined from Diffusion and Thermal Diffusion Measurements.

& ®wois, University of. P. E. Yankwich, Studies in Radiochemistry.

tadiana University. L. L. Merritt, Study with Radioactive Tracers.

adana Universify. W. J. Moore, Rate Processes in Inorganic Solids at High
Temperatures.

sduna University. W. B. Schaap and F. C. Schmidt, Electrochemical Research
i Amine Solvents,

svuchro-

‘hetnicat

d Othier

— 1, State University of. L. Eyring, Preparation of Rare Earth Oxides.
A =, State University of. K. Kammermeyer, Separation of Gases by Diffusion
Terough Permeable Membranes. '
f Inter- 4 Hopking University. W. S. Koski, Nuclear Chemistry Studies.
lwas State College. R. E. Hein, Labeled Chemical Species Produced by
Coordi- ??@'v‘mron Irradiation of Phosphorous Trichloride and Related Compounds.
‘e State College. E. R. Lippincott, Raman Spectra of Colored and Absorb-
wphere. “2 Substances.

g, University of, P.W. Gilles, High Temperature Research.

.1, University of. P. W. Gilles, Hot Laboratory Assistance.

‘“‘f—*ﬂs. University of. J. Kleinberg and E. Griswold, Some Problems in the
YT e ~eistry of Low Oxidation States of Metals,
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Little, Inc., Arthur D. G. A. Bleyle, Study of Deuterium Separatiop

Louwisville, University of. R. H. Wiley, The Synthesis and Propertjgg ot
Exchange Resins. Loy,

Massachusetts Institute of Technology. M. Benedict, Transfer of Deute
from Steam to Hydrogen.

Massachusetts Institute of Technology.

riug
A. M. Gaudin, Techniques jy Miy

Engineering. )
Massachusetts Institute of Technology. P. M. Hurley, Investigationg of Isote..
Abundances of Strontium, Calcium and Argon in Certain Minera]s, “bie

Massachusetts Institute of Technology. C.D. Coryell, D. N. Hume, J, D, Sheep,
and C. G. Swain, Nuclear Chemistry Research. B,

Massachusetts Institute of Technology. T. K. Sherwood, Mechanism of May,
Transfer to Drops.

Michigan State College. C. H. Brubaker, Investigations into Aperiogic Oxigy
tion States. ’

Michigan State College. J. L. Dye, Thermodynamic Investigation of Dilute Soly.
tions of the Alkali Metals in Liquid Ammonia.

Michigan State College. M. T. Rogers, A Physico-Chemical Investigation of
Interhalogen Compounds.

Michigan, University of. R. B. Bernstein, F.‘undamental Research ¢op Igot%
Reactions.

Michigan, University of. P. J. Elving, Polarographic Behavior of Orgapj,
Compounds. )

Michigan, University of. W. W, Meinke, Nuclear Chemical Research,

Michigan, University of. E. F. Westrum, Low Temperature Chemical Therme.
dynamics.

New Hampshire, University of. H. M. Haendler, Infra-red Spectroscopy of .
organic Fluorides.

New York State College for Teachers.
gen 15 by Chemical Exchange.

North Carolina State College. F.P. Pike, Performance of Contractors for Ligujg.
Liquid Extraction.

North Carolina, University of. K. Knox, The Preparation and Propertieg ¢
Compounds of Technetium and Rhenium.

Northwestern University. M. Dole, The Mechanism of High Energy Radiatiee
Effects on Polyethylene.

Northwestern University. R. G. Pearson, and F. Basolo, Mechanism of Subst
tution Reactions of Inorganic Complexes,

Notre Dame, University of. M. Burton, Radiation Chemistry Studies.

Ohio State University. R. J. Kline, The Reactions of Uranium with Solutions
of Ammonium Salts in Liquid Ammonia.

Oklahoma Agriculture & Mining College.
the Study of Chemical Reactions.

Oklahoma Agriculture & Mining College. T. E. Moore, The Separation of Iz
organic Salts by Liquid-Liquid Extraction.

Oklahoma, University of. J. R. Nielsen, Spectroscopic Properties of Fluore
carbons and Fluorinated Hydrocarbons.

Oregon State College. 'T. H. Norris, A Study of Generalized Acid-base Phe
nomena with Radioactive Tracers.

Oregon, Universily of. D. F. Swinehart, Study of Gaseous Chemical Reactios
Kinetics, Using a Mass Spectrometer.

Pennsylvania State University. T. F. Bates, An Investigation of the Mineralog
and Petrography of U-Bearing Shales and Lignites.

O. E. Lanford, Concentration of Nity,

E. M. Hodnett, The Isotope Effect {&
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gtate University. . C. Fernelius,
g‘ggltﬂ";ﬂ and Related Problems

¥ State University., B. F. Howell, Studies of the Dielectric Constant
wmand Minerals.
State University. C. R. Kinney, An Investigation of the Chemical
mmahe Organic Matter of Uraniferous Shales.
fat gtate University. W. W. Miller, Chemxcal Reactions Induced in
ed Systems by B- decay.
ia State University. H. D. Wright, Mineralogy of U-Bearing De-
l"‘"':he Boulder Batholith, Montana.
gﬂf*” mma University of. J. O’M. Brockris, A Study of the Structure of
MSaltS & Silicates.
s,;gen 1, pniversity of. H. Freiser, The Development of Organic Reagents
i in Inorganic Analysis. _
[aeh University of. R. Levine, Synthesis of Beta-Diketone and Beta-
sateir9% s with Heterocyclic Nuclei. '
ﬁwteznwers@ty J. Turkevich, Study of Nucleation Processes.
e it pniversity. J. Turkevich, Temporary and Permanent Effects Pro-
?g‘#w;v Radiation on Solids.
. ence College. M. A. Fineman, The Nature of Gaseous Negative Ions
I*;:ned py Electron Impact. ’
perdne pniversity. H. C. Brown, Chemistry of Iolyvalent Metal Halides.
sgrdve pniversity. J. W. Cobble, Chemistry and Nuclear Chemistry of the
yeavy Elements.
perdic Dniversity. T. DeVries, Polarographic Studies in Non-Aqueous Solvents.
prdne pniversity. W. F. Edgell, Studies in Molecular Spectroscopy.
perdue rniversity. W. H. Johnston, Gas Phase Exchange Reactions.
gred College. A, F. Scott, The Diffusion of Cathodic Hydrogen Through Metals.
H. M. Clark, Extraction of Inorganic Sub-

asoces by Organic Solvent,

psigers University.  E. R. Allen, Polar Inorganic Molecules.

swyers University. Wm. Rieman, Analytical Chemistry of the Polyphosphates.
sath Caroling, University of. O. D. Bonner, Fundamental Studles of Ion Ex-
<kange Equilibria.

athern California, University of. H. L. Friedman, So]utlons of Inorganic
=  Bectrolytes in Solvents of Low Dielectric Constant.

4 bathern California, University of. W. K. Wilmarth, Homogeneous Solution
2 HKections of Molecular Hydrogen.

B srens Institute of Technology. E. R. Johnson, Effect of Radiation on Solids.

- frmacwse University. B. P. Burtt, Mechanism of Gaseous Radiation Chemical
Beactions and the Chemical Reactions of Electrons.

e

2 #veuse University. L. Gordon, Coprecipitation Studies.

3 Srecuse Umiversity. H. Linschitz, Photochemical Reactions of Complex Mole-

mies in Condensed Phase.

macssee, University of. J. F. Eastham, Determination and Application of

*paration Factors for Some Chemical Fractionations of Hydrogen Isotopes.

“messee, University of. G. K. Schweitzer, Study of Radiocolloids.

“axcasee, University vy of. H. A. Smith, Catalytlc Reactions Involving Deuterium

¥ Vapor Pressure Studies.

TeReggep University of. P. B. Stockdale, Investigation of the Chattanooga

Black Shale of Tennessee as a Source of Uranium.

i A Cnuers:ty of. G. W. Watt, Unusual Oxidation States of Transitional
ents, '
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Tufts College. T. R. P. Gibb, Jr., Research on the Preparation of 1,
Hydride; Research on Hydrides. Ty,

Utah, University of. H. Eyring, Studies on Surface Chemistry.

Utah, University of. R. B. Parlin, Induction of Chemical Reaq
Frequency Discharges in Gases.

Utah, University of. A. L. Wahrhaftig, Tonization and Dissociation of My
by Electron Bombardment. P

Yanderbilt University. E. A. Jones, Raman Spectra of Some Inorg
Compounds.

Vanderbilt University. M. D. Deterson, Radiation Stability ang In
Radiochemistry. .

Washington State College. H., W, Dodgen, The Formulae and Stability of ¢~
plex Ions in Solution. ' T

Washington University. J. W. Kennedy, Generation of High Voltages |,
of Nuclear Radiations.

Washington University., J. W. Kennedy,
Stable Isotope Tracers.

Western Reserve University. E. L. Pace, Thermodynamic Propertieg of Gyu
Absorbed on Solids. : Aes

Wisconsin, University of. F. Daniels, Studies on the Geochemistry ¢f Ur
and the Recovery of Uranium from Low Grade Ores.

Wisconsin, University of. J. O. Hirschfelder, Quantum Mechanical and ey
empirical Determination of Intermolecular Forces. o

Wiscongin, University of. E. L. King, Studies of Rates and Equilibrig i
Inorganic Reactions in Solution. !

Wisconsin, University of. J. W, Willard, Application of Radioactive Isotopes
to Chemical Problems. -

Yale University. H. S. Harned, Diffusion Coeflicients of Electrolyteg and
Molecules.
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Alfred University. V. D. Frechette, Graphitization of Carbon.
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Base Alloys. ’ ,

Bausch & Lomb Optical Company. N.J. Kreidl, Irradiation Damage’ to Glass.

Brown University. R. Truell, Radiation Effects in Solids.

Buffalo, University of. S. Mrozowski, Basic Principles of Manufacture «f
Carbons. '

California, University of.

California, University of.

California, University of.
ing Solids.

California, University of. J. Washburn, An Investigation of the Origin of Disie
cations in Crystals and Correlation of Properties with Dislocation Density and
Distribution.

Canisius College. H. A. Szymanski, Investigations in Irradiated Vitreous Silie

Carnegie Institute of Technology. A. Arrott, Research on Properties of Rare
Metals.

Carnegie Institute of Technology.
Imperfections.

Carnegie Institute of Technology. G. Derge, Electrochemical Studies of No¥
Aqueous Melts.

E. Parker, Creep of Alloys.
J. A. Pask, The Mechanics of Metal-Ceramic Bondioz
A. W, Searcy, The Gaseous Species Above High Meli-

B. Coles, X-Ray Studies of Lattice
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stitute of Technology. C. L. McCabe, The Standard Free Energy of
f;df?ier_lﬂn »f Certain Rare Earth Carbides. o
. titute of Technology. 8. Pearlstein, Radiation Damage Effects.
a0 titute of Technology. F.N. Rhines, The Fundamental Study of the
,fgaff;’;ges of Sintering.

m
“e IﬂS

garly nstitute of Technology. R. Smoluchowski and M. Simnad, Effects of
At 0ie t'én on Surface Reactions.
T Id;?itlllm of Technology. W. M. Baldwin, Scaling of Zirconium at Elevated
o It

o ratures. . .
yniversity of. C. S. Smith, Research on the Science of Materials.
0

ggéff«d; pniversity of. W. F. Love, Research on Metals and Alloys at Low

o ratures.

L pniversity. R. B. Gordon, Ultrasonic Measurements on Liquid Metals.
= ”’?,‘? [nstitute. R. L. Smith and F. E. Jaumot, Basic Research in Solid State
‘ g;s:i-’- 47
' ;:m‘sics-

Electric Company. D. Turnbull, Fundamental Metallurgical Research.

* . niversity of. P. A. Beck, Annealing of Cold Worked Metals.

gw’ University of. D. Lazarus and F. Seitz, Mechanism of Substitutional

sion in Metals.

408 Institute of Technology. T. J. Neubert, Imperfections in Solids.

s, University of. T. A. Read, Diffusionless Phase Changes in Non-Ferrous
yetals and ALloys. : -~

oeis, UnivErsity of. F. Seitz, Research on Radiation Damage.

E,Q;éhusetts Institute of Technology. B. Averbeck, Fundamentals of Cold
é‘@rkiﬂg and Recrystallization.

gmgchusctts Institute of Technology. Z. S. Basinski, Mechanical Properties
of Metals at Low Temperatures.

F gessachusetts Institute of Technology. M. B. Bever, Thermodynamics of Metal

3 solutions. .

yurachusetts Institute of Technology. M. Cohen, Solid Solutions and Grain

4  poundaries.

2 pasachuselts Institute of Tcchnology. A. R. Kaufmann, The Physical Metal-

2 ey of Uncommon Metals.

gaurachusetts Institute of Technology. F. H. Norton, The Measurements of

2 thermal Conductivity of Refractories.

= sasachusetts Institute of Technology. F. H. Norton, Metal-Ceramie Inter-
aetions at Elevated Temperatures,

zasenchusetts Institute of Technology. B. E. Warren, Nature of Distortion
i Radiation Damaged Materials.

fer York University. J. I. Nielsen, The Origin of Secondary Recrystallization
Xaocled,

% Jor York University. B. R. Sundheim, Thermodynamic Properties of Sodium-
Potassium Alloys.

w=th Caroling State College. K. O. Beatty, Jr., Measuring the Thermal Con-
ductivity of Poor Conductors.

&is State University. E. C. Mack, Jr., Investigation of Separative Processes.
Ao Rtate University. C. H. Shaw. Soft X-Ray Spectra of Metals and Alloys.
gom, University of. P. Van Rysselberghe, Corrosion of Zirconium.
Pasylrania State University. C. R. Kinney, Factors Affecting the Mechanism
o Graphitization and the Heterogeneous Gas Reactions of Graphite.
*mlvania State University. P. L. Walker, Jr., and J. A. Hipple, Study of

“lease of Chemisorbed Gases on Graphites by Thermal and Chemical
Treatmep+
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Pittsburgh, University of. W. E. Wallace, Application of Chemica]
dyvnamics to the Study of Metallic Alloy Formation.

Purdue University. R. E. Grace, Diffusion of Liquid Alloys.

Purdue University. K. Lark-Horovitz, Basic Radiation Damage Studjeg

Rensselaer Polytechnic Institute. H. B. Huntington, Anisotropic Se]f_Diﬁ.u
in Metals.

Rutgers University. S. Weissmann, The Fundamental Study of digy:
Damage of Metals and Alloys by Means of Special X-Ray Diffractf(,m
Techniques. to,

Tennessee, University of. E. E. Stansbury, Studies on the Direct MeaSUrem
of the Energy Changes Resulting from Plastic Deformation and Phgge T‘r;m
formations. s

Tufts College. T.R.P. Gibb, Jr., Basic Properties of Light Metal Hydrigeg

Utah, University of. 1. B. Cutler, Recrystallization and Sintering of Oxié.es

Virginia, University of. A.T.Gwathmey, The Growth and Chemica] PrODerti
of Nearly Perfect Crystals. &

Wichita, University of. L. L. Lyon, The Permeability Method of Detel.mimxlg
Surface areas of Finely Divided Materials.

Yale University. W. D. Robertson, Specific Heat of Liquid Metals ang Alloyg,

hel‘ mi‘;

S’u’;zi

Physics

Brown University. R. A. Peck, Precision Measurements of Neutron Interactjong

California Institute of Technology. J. W. DuMond, Precision Nuclear Spectrt:
scopy.

_ California Institute of Technology. R. F. Bacher, High Energy Physics,

California, University of. C. D. Jefferies, Nuclear Moments, ;

California, University of. J. A. Jungerman, Beta-ray Spectrometry.

California, University of. J.'R. Richardson, High Energy Physics Research,

Carnegie Institute of Technology. E. Creutz, Synchrocyclotron Research,

Carnegie Institute of Technology. G. Hinman, Beta-ray Spectroscopy.

Case Institute of Technology. E. C. Gregg, Jr., Interaction of High Energy
Gamma Rays and Electrons with Matter,

Chicago, University of. 8. K. Allisen, Reactions of the Light Nuclei,

Chicago, University of. G. Wentzel and M. Goldberger, Theoretical Research iz
Elementary Particle Physics.

Columbia University. W. W. Havens, Nuclear Physics Research.

Columbia University. C. H. Townes, Nuclear Properties by Microwave Teck-
niques. ' ,

Connecticut, University of. 8. S. Friedland, Inelastic Scattering of Neutrons

Duke University. H. W. Newson, Shell Structure and Fast Neutron Cros
Section.

Florida State University. A. S. Green and M. A. Melvin, Analysis of Nuclea
Forces.

Florida, University of. D. C. Swanson, Electrostatic Generator Program.

Franklin Institue. C. E. Mandeville, Nentron Scattering Measurements.

Iowa, State University of. J. A. Jacobs, Research in Nuclear Structure.

Johns Hopkins University. G. H. Dieke, Spectra of Molecules.

Johns Hopkins University. G. H. Dieke, Study of Nuclear Properties.

Johns Hopkins University. S. Hanna, Study of Neutron Reactions.

Kansas State College. C. M. Fowler, Nuclear Spectroscopy.

Kentucky Research Foundation. B. D. Kern, Study of Nuclear Enegry I

Louisiana State University. R. C. Mobley, Neutron Scattering Project.
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ts Institute of Technology. G. R. Harrison, Echelle Spectroscopy.
#mghw(gﬂw ersity of. D. M. Glaser, Bubble Chamber Development.
ﬁgﬁ;g&ﬂf waersity of. R. W. Pidd, Electron Synchrotron.
;@g;ya ' ﬁﬂf persity of. 'W. C. Parkinson, 42-inch Cyclotron Program.

gidggaﬂ' Un,weré‘”l/ of. J. H. Williams, 60 Mev Proton Linac.
3 I;‘E“fmmjga demy of Sciences. Kay Way, Nuclear Data Compilation.
iondd

- ;g#"f";a ymiversity of. T. Jorgenson, Jr., Mechanism of Energy Trausfer of

¥e s wr

slow 101;?;”& University of. A. V. Masket, Measurement of Inelastic Neutron
warth CGTOHD

yorth g .
yﬁeﬂ;fm University. E. N. Strait, Completion of 5 Mev Electrostatic

-gtgjl?fs -

' i}enefafs:umversity. B. Waldman, Remodeling of Electrostatic Generator.

0 DO

¥

e yniversity. J. N. Cooper, Nuclear Spectroscopy.
guio S104C o State University. R. Pepinsky, Neutron Single Crystal Diffraction,
e wmgnwer&ity. M. G. White, Nuclear and Fundamental Particle Physics.
,togﬂw ersity. E. Bleuler, Research in Nuclear Physics.

e pmiversity. K. Lark-Horovitz, Modification of Purdue Cyclotron.

?‘5 yniversity. K. Lark-Horovitz, Linear Electron Accelerator.

: pniversity. R. M. Whaley, Research with Synchrotron.
?"lﬁsﬂ.t“t& T. W. Bonner, Nuclear Physics Research.
gt 1 ter, University of. R. E. Marshak, High Energy Nuclear Physics.
3 "gd;:,-d bniversity. E. L. Ginzton, Electron Linear Accelerator Studies.
X | _, pniversity of. E. L. Hudspeth, Fast Neutron Interactions.
ii‘fb*” University. C. D. Curtis, Research with Cockeroft-Walton Generator.
, é esderbilt University. R. T. Lagemann, Precision Beta-ray Spectroscopy.

¥ . sinio, University of. F. L. Hereford, Interaction of Polarized Photons with
B Matter.
subington, University of. J. H. Manley, 60-inch Cyclotron Program.

% suconsin, University of. J. R. Dillinger, Low Temperature Physics.
Faconsin, University of. W, F. Fry and W. D. Walker, High Energy Inter-
2 sctions.
B ruconsin, University of. R. G. Herb, Experimental Nuclear Research.
E siconsin, University of. D. A. Lind, Coulomb Excitation and Neutron Scatter-
;main, University of. R. G. Sachs, Theory of Light Nuclei.
Dniversity. E. R. Beringer, Heavy Ion Accelerator.
& University. G. Breit, Theory of Nuclear Reactions.
- University. H. L. Kraybill and E. Fowler, High Energy Physics.
« [niversity. H. L. Schultz, Neutron Cross-Section Measurements.
« University. W. W. Watson, Isotope Separation and Use.
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RESEARCH CONTRACTS

£ Biology
?g?ﬂmre, U. 8. Department of, Agricultural Research Administration, 8oil and
= Heter Conservation Branch. Accumulation and Movement of Fission Products
= *¥ils and Plants.

Milture, T, 8. Department of, Agricultural Research Administration, Animal

?P oultry Research Branch. The Intermediary Metabolism of Proteins and
o0 Acids in Avian and Mammalian Species.
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Alabama Polytechnic Institute, Agriculture Experiment Station. g T, Qs
Utilization of Radioactive Tracer Techniques in Investigations of tye B 'du:n,,
Habits of Non-Gall-Forming Plant Parasitic Nematodes. eedi!xg

Alabama Polytechnic Institute, Agriculture Experiment Station. H, E
lich, Radioisotope Studies on Amino Acid Imbalances and Other Fact,
ing the Metabolism of Amino Acids in Microorganisms and Animals,

American Meat Institute Foundation (Chicago). B. 8. Schwei
Vitamin B-12 to Nucleic Acid Metabolism.

Amherst College. G. E. Kidder, Studies on Nucleic Acid and Free Ny
Synthesis in Normal Tissue and in Tumor Tissue, Using Carbon 14,

Amlierst College. H. H. Plough, Genetic Effects of Acute and Chronic Low
Irradiation with Cobalt 60. Vel

Arizona, University of. W. H. Fuller and W. T. McGeorge, Utilizgtiﬂn
Phosphorus from Biological Material and Uptake of Strontium by v ot
Crops.

Arizona, University of. E. B. Kurtz, The Synthesis of Fatty Acids ip Higy,
Plants. S

Arkansas, University of. TF. E. Clayton, Developmental-Genetic Study o
Effects of X-Ray Irradiation in Drosophila virilis and Bufo vallicepg,

Arkansas, University of. P. M. Johnson, The Utilization of Radioisotop@s
Vertebrate Embryos.

Arkansas, University of. Jacob Sacks, Studies on the Phosphorylatioy Crole
in the Intact Animal Using Radioactive Phosphorus. T

Boyce Thompson Institute. G. L. McNew, Use of Tracer Labeled Fungjcige
in Determining the Mechanics of Protecting Plants from Fungus Diseas{g‘

Brigham Young University. A. L. Allen, The Effects of X-Irradiatiog upon
Embryonic Development in the Paradise Fish, Macropodus opercularis.

Brown University. M. H. Hatch, Penetration of the Gut Wall by Intesting!
Bacteria after X-Irradiation. .

Brown University. J. W. Wilson, The Role of the Intestinal Flora in Radiatiop
Injury. :

California Institute of Technology.
Effects of High Energy Radiation.

California Institute of Technology. Henry Borsook, The Biological Synthesis
of Protein.

California, University of (Berkeley). E. A, Adelberg, Enzymatic Changes A«
sociated with Radiation Induced Mutations.

California, University of (Davis). A. C. Anderson and G. H. Hart, The Effert
of Radiation on Work Capacity and Longevity of the Dog. '

California, University of (Berkeley). H. A. Barker, W. C. Hassid and C. C.
Delwiche, Tracer and Enzvmatic Studies on the Metabolism of Plants and
Bacteria. '

California, University of (Davis). A. 8. Crafts, The Use of Radioactive Is~
topes and Other Indicators to Study Absorption and Distribution of Herbicida!
Chemicals in Plants.

California, University of (Berkeley).
thesis of Polycyclic Compounds.

California, University of (Berkeley). Louis Jacobson and Roy Overstree.
Study of the Internal or Metabolic Factors and the External or Environmen
tal Factors Affecting Ion Absorption by Plants. ~

California, Univcrsity of (Berkeley). L. M. Julian, R. W. Brauer and J s
Krebs, Distribution Studies of the Reticuloendothelial System at Varow
Stages of Development in Relation to the Problem of the Dissociation of Liver
Functions.
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niversity of (Davis). Max Kleiber, Intermediary Metabolism of
unds and Biological Synthesis in Farm Auimals.

At ni." niversity of (Riverside). R. B. March, Use of Radioactive Tracers
ahi 6““‘?" of the Mode of Action of Organic Insecticides.

’ esUnipe-rsity of (Berkeley). A. D. McLaren, Investigation of the
gﬁ!"mi? of the Effect of Ultraviolet Light on Enzymes and Viruses.

) .msg»n.iversity of (Berkeley). Roy Overstreet, Study of the Decontami-
%g}’tﬂ"“z’f goils Containing Radioactive Elements and Salts.

i

patiol Unzversz'ty of (Davis) A. H. Smith, Radiosensitivity of the Hen's
0y

) ﬁﬁdnc,t' Unwersity of (Berkeley). P. R. Stout, Micronutrient Element Nu-
15455' ) ,f plants as Determined by Essential and Nonessential Soil-Borne
gritiof ;i'etals of Importance in Plant Nutrition.
| Hean e iversity of (Los Angeles). S. G. Wildman, The Study of Plant
fsﬁf&m 1, Approached by the Study of the Normal Plant Proteins.
ﬁmﬁ;’;‘-cmgm Oollege of Education., L. L. Curry, A Proposed Key for the

Immature Forms of Tendipedidae (Chironomidae: Dip-

M) pniversity of. Hans Gaffron, Effect of Blue and Dark Red Light upon
chicag? t;vation of Ultraviolet Treated Photosynthetic Microorganisms.

ggc Dniversity of. E. M. K. Geiling, Biosynthesis of Radioactive Drug
2 (oppounds- ke .

cAicag0, Oniversity of. J. O. Hutchens, The Entropy of Amino Acids and
£ proteins. o : . .
University of. B. L. Strehler, Studies in Photobiochemistry and Bioen-

ergetic Problems.
carigtian Brothers COollege. Edward Doody, Uranium Complexes with Amino

1cids and Peptides.
be of Hope Medical Center (Duarte, Calif.). W. D. Kaplan, (a) The Effect,
' g;)on the Mutation Rate, of Removal at Time of Irradiation of Peroxides from
rradiated Germ Cells; (b) A Comparison of Patterns of Free Amino Acids
«nd Other Metabolites in Several Minute Stocks of Drosophila melanogaster
2t Various Stages of Development and the Influence of X-Irradiation upon
3 These Patterns.
= rymson Agricultural College. J. G. Dinwiddie, Jr., Investigation of the Mode
& Action of Maleic Hydrazide as a Plant Growth Regulator.
¥maon Agricultural College. J. B. Whitney, Jr., Overwintering of Xantho-
monas pruni, the Causal Organism of Bacterial Spot of Peaches.
2 réwmdic University. R. F. Dawson, Pathways of Alkaloid Biosynthesis.
fssmbie University. Theodosius Dobzhansky, The Population Genetics of
3 Species of Drosophila.
2 tdumbdia University. L. C. Dunn, Studies of Mutations in Populations of Wild
2 House Mijce. A
sumbie University. C. G. King, To Identify Precursors and .End-Produects

tentaining Radiocarbon, in Studies of the Role of Glucose, Ascorbic Acid, ete.,
& Metabolism,
f‘%nbia University. David Rittenberg, The Activation of Hydrogen by Bio-
gical Catalysts.
3;;3;,,,, University. J. H. Taylor, Nucleic Acid and Protein Synthesis in In-
#vidual Cells and Chromosomes Studied by Radioactive Tracers and Auto-
-3 Mdiographs,
. Zzwut University of. A. E. Schwarting, A Study of Alkaloidal Synthesis
& leviceps purpurea.
33946%56511
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Connecticut Agricultural Ezperiment Station. A. E. Dimond and p, E
goner, Therapy of Plant Disease by Nuclear Radiations. . Wag_

Cornell University, New York State 4 gricultural Ezperiment Station
Einset, The Induction and Testing of Somatic Mutations in Apples .G Oky,
and Other Economic Plants. ? VTupeg

Cornell University. M. R. Zelle, Cytological and Genetic Studieg of Bacter
Related to Effects of Radiation.

Delaware, University of. A. M. Clark, The Relation of Genome Numpe
Radiosensitivity in Habrobracon. T

Duke University. P.J. Kramer, The Relationship Between Root Structure
the Absorption of Minerals by Plants.

Duke University. K. M. Wilbur and Frederick Bernheim, The Effects of y,
violet Light and Gamma Rays on Cell Lipids and the Physiologica) A
Irradiated Lipids.

Emory University. A. V. Beatty, Studies of the Influence of Oxygen Leve]
Temperature on the Effects of Ionizing Radiation. and

Florida, University of. G. K. Davis, R. L. Shirley and A. Z. Palmer, Congent.
tion of Mineral Elements in the Fetus and the Relationship to Placenty] Trans.
fer of These Elements.

Florida, University of, Agricultural Ezperiment Station. A. T. Wallace
F. H. Hull, Recovery of Radiation Induced Micromutations in Qatg by Re
current Selections.

Fordham University. L. R. Cerecedo, Fate of Thiamine and Thiamine Analogy
in the Animal Body : Mechanism of Thiamine Inhibition by Thiamine Analogg,

Fordham University. F. F. Nord, Investigation on Enzymatic Degradatioy, of
Native and Chemically Modified Proteins.

Georgia, University of. E.P. Odum, J. J. Paul and D. C. Scott, A Study of th,
Ecological Change on the AEC Savannah Area Through the Use of Indices 1,y
Total Community Function and Measurements of the Biomass of Key Popy.
lations.

Harvard University—Bussey Institution. Karl Sax, The Biological Effect of
Radiation ; Effects of Irradiation on Chromosomes.

Hawaii, University of. M. S. Doty, (a) The Utilization and Evaluation of
Isotope Techniques for the Determination of Algal Productivity in the Tropicai
Pacific; (b) The Role of Benthic Algae in the Central Pacific.

Hawaii, University of, Eniwetok Marine Biological Laboratory. R. W. Hiatt,
Technical and Administrative Functions of Eniwetok Marine Biological
Laboratory Operations.

Hawaii, University of. R. W. Hiatt, Radioisotope Uptake in Marine Organisms
with Special Reference to the Passage of Such Isotopes as are Liberated from
Atomic Weapons through Food Chains Leading to Organisms Utilized as Food
by Man. .

Howard University. W.M. Booker, The Relation of Ascorbic Acid to CholesteroL

Howard University. L. A. Hansborough, The Effect of Labeling the Germ Cells
with Radioactive Isotopes on Fertilization and Development.

Howard University. Nathan Lavenda, The Influence of Radioiodine and Radio-
phosphorus on the Hematopoietic Systems of Leukemically-Resistant and
Susceptible Strains of Mice.

Illinois, University of. 1. C. Gunsalus, Intermediary Metabolism of Carboby-
drates.

Illinois, University of. R. G. Hansen, Utilization of Carbon 14 in Studies of
the Metabolism of Lactose.

1llinois, University of. B. C. Johnson, Nutritional Biochemistry on the Metab-
olism of Vitamins and Amino Acids.
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niversity of. George Wolf, Metabolism of Amino Acids Labeled with

0% tive Carbon- . . o . .
oaUnwe"'giW Foundation. TFelix Haurowitz, Biosynthesis and Specificity
N a i

ian mal apd Immune Proteins.

SDrUni’b‘ﬂ’ rgity Foundation. H. J. Muller, The Influence of Radiation in
i the Incidence of Mutations in Drosophila.

Alter niversity Foundation. Roy Repaske, Enérgy Transport in Bacterial
Lol 4

¥l Free Extracts. ) o
cell- Um'versity Foundation. 'T. M. Sonneborn, Cellular Heredity in Para-
. ﬁia 4

i
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i

e o Department of, Fish and Wildlife Service. W. A. Chipman, Ac-
st o of Fission Products by Marine Fish and Shellfish.

state College of Agriculture and Mechanic Arts. Samuel Aronoff, Plant

o pemistry of Boron.

plo¢ tate College of Agriculture and Mechanic Arts. P. A. Dahm, A Mode of

’ n Study of Radioisotope-Labeled Organic Insecticides with Emphasis
pet? problem of Insecticide Resistance.
" t;fate College of Agriculiure and Mechanic Arts. J. W. Gowen and Janice
foxs dler, Quantitative Study of Lifetime Sickness and Mortality and Progeny
5 ts,Resulting from Exposure of Animals to Penetrating Irradiation.
;::[:cﬂopkins University. Robert Ballentine, Cell Membrane Permeability and
\ecumulation of Tons. . . N ‘
;,;u Hopkins University. B. F. Chow, Purification of Intrinsic Factor in

Gastric Juice. ‘
Jskng Hopking University. Theodore Enns and Francis Chinard, A Study of

Relative Diffusion Rates of Isotopes from Capillaries.

1 Johns Hopking University. H. B. Glass, The Action of Radiation and Other

sutagenic Agents; (a) in inducing Mutation in Drosophila Females, and (b)
in Controlling the Action of a Specific Gene Responsible for Suppressing Un-
controlled Growth.

Johns Hopkins University. R. M. Herriott, (a) The Transformation of E. coli
E from Virus Sensitive to Virus Resistant or Vice Versa; (b) Chemical and
yutritional Studies of Bacterial Viruses.

Johns Hopkins University. 'W.D. McElroy, Biochemical Changes Resulting from
Matations Induced by X-Rays, Ultraviolet, and Nitrogen Mustard.

- shne Hopkins University. C©. P. Swanson, Modification by Supplementary

Agents of the Rates of Induced Chromosome and Gene Changes.

khng Hopkine University. Robert Van Reen, Factors Influencing the Metabo-
lism of Copper and Iron.

Imsas Btate College of Agriculture and Applied Science.
rhoproteins of the Embryonated Egg.

Zanses State College of Agriculture and Applied Science.
of Action of Anthelmintics; Carbon Disulfide.

Tonsos State College of Agriculture and Applied Science. C. C. Roan, Use of
Radioactive Tracers in Investigations of the Mode of Action of Insecticides
with Emphasis on Potential Systematic or Chemotherapeutic Action.

R. E. Clegg, Phos-

M. F. Hansen, Mode

~ Long Island Biological Association, Inc. M. Demerec, Symposium on Population

ii‘renetics——The Nature and Causes of Genetic Variability of Populations.,

“=g Island Biological Associaion, Inc. Bruce Wallace, Adaptive Value of
_Experimental Populations Exposed to Radiations.

“mpwood College (Farmville, Va.). R. T. Brumfield, Effects of Radiation on
Root Growth of Higher Plants.

“misiang Qtate University. H, E. Wheeler, Investigations of the Toxin Theory

°f Plant Diseage Using Labeled Plant Pathogens.
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Marine Biological Laboratory. P. B. Armstrong, Studies on the Ph)’SiOl'
Marine Organisms Using Radioisotopes. ORY

Marquette University School of Medicine. Michael Laskowskj,
Enzymes.

Marquette University. J. P. O’Brien, Temperature Prevailing Dm‘ing Ex
as a Modifying Factor in the Dose-Response Relationships of X‘Rave;lmgm
malian Skin. FEU May,

Maryland, University of. J. C. Shaw, Studies on the Physiology ang the x
tion of Lactating Ruminants. At

Maryland, University of. H. G. Gauch and R. W. Krauss, The Ingy
of Inorganic Nutrients on the Translocation of Organic Materials jy Pla

Maryland, University of. Edward Steers, A Study of the Metabolje Precyy
of the Benzenoid Carbons of Tryptophan. Borg

Massachusetts Institute of Technology. B. E. Proctor, Fundamenta] Studies
Ionizing Radiations on Bacteria. -

Massachusetts, University of. P. A. Swenson, Effects of Ultraviolet Rad
on Phosphate Turnover of Yeast Cells in the Presence of Galactoge,

Michigan State College. R. U. Byerrum and C. D. Ball, A Study .
methylation in Plants Using Carbon 14 as a Tracer.

Michigan State College. J. L. Fairley, The Role of Various Aliphatie Aci
Pyrimidine Biosynthesis.

Michigan State College. L. W. Mericle, Effects of Irradiation on Developing
Plant Embryos.

Michigan State College. H. B. Tukey, (2) The Absorption and Utilizatjgy of

. Radioactive Minerals Applied to the Leaves of Plants; (b) The Absorptigy am;
Utilization of Ruthenium by Plants; (e) The Leaching of Nutrientg from
Leaves of Plants.

Michigan, University of. T. C. Evans, W. B. McIntosh and W, J. Schull, The
Effect of Irradiation on Genetically Heterogeneous Populations of the Deer.
mouse, Peromyscus maniculatus,

Michigan, University of. J. V. Neel, (a) The Estimation of the Rate of Muyt,.
tion of Certain Human Genes; (b) The Estimation of the Genetic Effects of
Radiation on DMan. .

Minnesota, University of. P. D. Boyer, Study of Enzymic Phosphorylating

~ Reactions with Oxygen 18 and Phosphorus 32.

Minnesota, University of. R. S. Caldecott, The Genetic Basis and Practica
Significance of Mutations Induced in Oats and Barley with Ionizing Radiations.

Minnesota, University of. J.J. Christensen and E. C. Stakman, Effects of Radio-
active Substances on Plant Pathogens and Other Microorganisms.

Minnesota, University of. W. E. Peterson, et al., Study of Milk Formation b}
the Use of Radioactive Carbon Compounds.

AMinnesota, University of, Hormel Institute. Herman Schlenk, Studies in Lipid
Metabolism by Means of Radioactive Tracers.
Minnesota, University of, Institute of Agriculture.

and Nature of an Aplastic Anemia of the Bovine.

Mississippi, University of. D. R. Parker, Chromosome Breakage in Oocytes i
Drosophila.

Missouri, University of. Samuel Brody, Determination of Thyroid Activity is
Farm Animals by the Use of Radioactive Tracers. )
Missouri, University of. C. W. Turner, Study of the Inheritance of Productl,t‘?
Processes in Domestic Animals by Endocrine Methods Using Radioactive

Isotopes as Tracers. e

Morehouse College. J. H. Birnie, The Correlation of Histological Differentiatiof

in the Thyroid Gland of Fetal Rats with the Beginning of Function.
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niversity of. E.F. Frolik and Rosalind Morris, The Genetic Effects
YL al Neutron Irradiation of Crop Seeds. -
afThefmUﬂiversity of. C. O. Gardner and D. G. Hanway, Evaluation of
ke Radiation on Quantitative Characters in Corn, Soybeans, and Other
" phects OfRemted to Breeding Improved Varieties.

Crops as“ iversity of. V. R. Bohman, Range Livestock Production Adjacent
yerad Ura proving Grounds. N

o 5 Medical College. Carl Neuberg, Factors Influencing the Solubility of
yetl or tal Compounds and Their Metabolism.

Hea®y M%ﬂ;‘@erSity. B. W. Zweifach and B. P. Sonnenblick, Histochemical
e Y?rk f}iet&bOliC Alterations in Rats Receiving Lethal and Sublethal Doses

Smdles' Otion with Emphasis on Terminal Vascular Bed.

¢ Radi? lina’ State College of Agriculture and Engineering. W. C. Gregory,
vorth Carocomparative Effect of Irradiation upon Mutation Frequency, Total

) TheVariance, and Progress from Selection in Different Genotypes of

Genel"  nd Their Hybrids; (b) The Genetic Characteristics of Radiation
n

jury Resistance in Peanuts.
,x ﬂk caroling State College of Agriculture and Engineering. D. 8. Grosch,
Sithe Genetic and Developmental Effects of Ingested Radioactives in Habro-

i
!

on. . .
,::;lc carolina State College of Agriculture and Engineering. Clayton Mec-
s

Auliffe, The Environmental Factors Influeneing Root Behavior.
vorth Carolina State College of Agriculture and Engineering. S. B. Tove, A
" grudy of the Effect of the Diet on Lipid Metabolism Using Carbon 14.
u;*fh f;arolifz.a, University of. Maurice Whittinghill, A Study of Genetic Recom-
‘pination as Influenced by Mutagenic and Nonmutagenic Environmental

Agents, .
vorthicestern University. G. H. Mickey, Comparison of the Delayed Effects

rroduced by Chemical Mutagens and by X-Rays.

varthicestern University. V. L. Koenig, The Effects of Radiation on Pure Pro-
teins and Nucleic Acids.

voire Dame, University of. C. S. Bachofer, Mechanisms Involved in the Actions
of Radiations on Living Cells.

wrerlin College.  G. T. Scott, Studies on the Physiology of Ion Accumulation

and Electrolyte Balance in Living Cells.

gkio Agricultural Experiment Station. O. G. Bentley and A. L. Moxon, Investi-
sations of Vitamin B-12 and Vitamin B-12-like Substances Produced in Rumi-

nants, Using Radioactive Cobalt. '

ishoma Agricultural and Mechanical College. Robert MacVicar, Isotope In-
vestigation of the Mechanism of Nitrate Reduction in Bacteria.

Sklishoma, University of, Research Imstitute. J. B. Clark, The Cytology and
Genetics of Radiation Resistance in Bacteria.

lshoma, University of, Research Institute, Lawrence Rohrbaugh and E. L.

Rice, 8tudy of the Translocation of Tagged 2, 4-D and Other Growth Regula-

s in Plants in Light and Darkness. ’

Geighoma, University of, Rescarch Institute. S. H. Wender, Studies on the
Role of Certain Polyphenolic Compounds in Plant Metabolism.

i rigon State College, S. B. Apple, Jr., The Effects of Soil Temperature and
© Morphological Age of Plants on the Uptake and Assimilation of Radioactive
. Phosphorus,

- "ron State College. J. S. Butts, The Mode of Action of Labeled 2, 4-Dichloro-

o Phenoxyacetic Acid and Similar Agents.

F ’—"f"s‘c(rt State College. V. H. Cheldelin and B. E. Christensen, Carbohydrate

Amino Aciq Interrelationships, Using Isotopic Tracers.

a

eI Ie Watt
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Uregon State College. B. E. Christensen, Elmer Hansen and C. H, Wang
mediary Metabolism of Organic Acids and Proteins in Certain Fruits' I!un.;p,
Isotopic Tracers. Lsing

Oregon, University of. D. L. Jameson, An Investigation of the Popy
Genetics of the Pacific Tree Frog (Hyla regilla). latiq,

Oregon, University of. F. J. Reithel, An Investigation of Lactose Synt
Mammary Gland Homogenates.

Pennsylvania State University. R.J. Flipse, Pathways of Metaboligm in B
Germ Cells.

Pennsylvania, University of. E. D. DeLamater, Studies on the Crtolo
Cytochemistry of Microorganisms Following Irradiation. -

Pennsylvania, University of. D. R. Goddard and William Stepka, A
Sulfate Reduction and the Biosynthesis of Organic Sulfur Derjy
Higher Plants.

Penngylvania, University of. L. V. Heilbrunn, Changes in the Capillary
and the Colloidal Properties of Blood Following Irradiation.

Pennsylvania, University of. Stuart Mudd, The Internal Organizatiop of Noy
and Phage-Infected Cells as Influenced by Radiation. Tna]

Pennsylvania, University of. P. W. Whiting, Mutation Rates in Mormoniel

Pennsylvania, University of. D. W. Wilson and Samuel Gurin, Orgapi, Syn.
thesis and Degradation of Radioactive Metabolites.

Pittsburgh, University of. M. A. Lauffer, Study of the Correlation of Radiatjgy
Effects with Physical and Chemical Changes in Viruses.

Pittsburgh, University of. E. B. Spiess, Genetic Potential of Certain Populatinr;s
of Drosophila persimilis from the Sierra Nevada of California. '
Puerto Rico, University of, Agricultural Experiment Station. J. A. Bonnet and

A. R. Riera, Radioactive Iron Studies with Soils and Crops of Puerto Rico,

Purdue Research Foundation. Harry Beevers, Carbohydrate Catabolism in
Plants.

Purdue Research Foundation. A. B. Burdick, Genetic Effects of Thermal Neutron
Irradiation in Homozygous Tomatoes.

Purdue Research Foundation. Henry Koffler and D. M. Powelson, The Physi.
ology of Hydrogen Bacteria. .

Purdue Research Foundation. Henry Koffler and P. A. Tetrault, Use of Radio-
active Isotopes in Studying Mold Metabolism with Emphasis on the Assimiia-
tory Mechanisms of Penicillium Chrysogenum and Other Representative Molds.

Reed College. A.TF. Scott and A. H. Livermore, The Effect of Ionizing Radiation
on Biochemical Compounds.

Rice Institute. R. V. Talmage, Endocrine and Metabolic Studies Utilizing
Radioisotopes and Labeled Hormones.

Rochester General Hospital. H. L. Rosenthal, A Study of the Uptake, Turn-
over, and Metabolism of the Chemical Constituents of Bone.

Roscoe B. Jackson Memorial Laboratory. C. C. Little, Study of Endemic and
Epidemic Diseases in Mice.

Roscoe B. Jackson Memorial Laboratory. Meredith Runner, Physiological
Studies on Induced Congenital Deformities in Mice.

Roscoe B. Jackson Memorial Laboratory. E. S. Russell and W. S. Murray, The
Maintenance of a Genetically Controlled Colony of Mice to Insure the Avail-
ability of Strains of Known Constitution to AEC Institutions and Contractors

Roscoe B. Jackson Memorial Laboratory. B. S. Russell, Attempt to Delineate
Inborn Anemias in Mice.

Rutgers University. J. E. Gunckel, Histological and Physiological Effects of
Irradiation on Plant Tissues.
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ipersity. L. F. Hough and J. B. Gunckel, Irradiation as an Aid in
outg€?s tiety Improvements. ' o .
F’f“i Yﬂn Institution. R. B. Withrow, A Biochemical Investigation of Radiant
Eg;:ksonf < it Affects Photomaturation in Green Plants. . .
’ gﬂf'fgy :n mstitution. R. B. Withrow, Specific Biological Indicators of Ioniz-
iﬁi"k’”ﬂigation and the Mechanism of Its Action.

’éngB‘qd ina, Oniversity of. W. E. Hoy, An Ecological Study of the Flora
outh COF oM Of’the Savannah River Project Area.

T pd PO o tate College. E. L Whitehead and O. E. Olson, Metabolism of
sonfh pako nd Radioactive Sulfur in Plants.

&,ff;e::l‘z:momm, University of. H. J. Deuel, Jr., and A. L. S. Cheng, Effect

o gadiaﬁon on Intestinal Absorption and Metabolism of Fats and Carbo-

B}'dmteséamomia, University of. W. E. Martin, The Action of Ultraviolet
southe purine and Protein Metabolism in Echinoderm Embryos.

Light Ongazifomia, University of. M. G. Morehouse, A Study of the Effect
gonther® diation on the Absorption of Glycerides Utilizing Tracer Techniques.
of X.Baminois University. C. C. Lindegren, The Effect of X-Irradiation on
?"mmid Series of Yeast Cultures Containing Determined Amounts of
'

iﬁ;”fm Research Institute. H.E. Skipl?er, Body Retention of Carbon 14.

thern Research Institute. H. E. Skipper and L. L. Bennett, Jr., The I.Ise

gﬂ{ Radioactive Isotopes in a Study of the Sites of Inhibition of Polynucleotide

3 imthesis in Cells Following‘Exposure to X-Radiation.

| ;;cuse University. B. 8. Strauss, The Study of Intermediate Carbohydrate

i agecabolism in Neurospora Using Radioactive Carbon and Biochemical Mu-

;g:::i' F. Austin State College (Nacogdoches, Tex.). W. H. McCarley, The

, Ffiect of Radiation on a Natural Population of Peromyscus gossypinus.

5 vamessee, University of. A. W. Jones, A Survey of the Effects of Radiation on

3  \nimals Parasitized with Tacnia pisiformis, on the Parasites of the Irradiated
Apimals, and on the Parasites per se.

rret A & M College, Agriculiural Experiment Station. J. L. Liverman, Bio-
' srothesis, Metabolism and Mechanism of Action of Plant Growth Substances.

208, University of. W. F. Blair, Direct and Indirect Effects of Radiation
oo Genetic and Developmental Systems of Vertebrates.

«rat, University of. J. W. Foster, Studies of the Metabolic Processes in Molds
end Fungi with Carbon 14.

il

on Growth Responses, Metabolism and FElectrical Pattern of the Avena
mieoptile and Earthworms. .

=208, University of. W. 8. Stone, Research on Direct and Indirect Effects
«{ Radiations on the Genetic Systems of Organisms.

8. University of. Orville Wyss, The Genetic and Biochemical Effects of
Hadiation on Bacteria.

iah Btate Agrioultural College. G. W. Cochran, The Use of Radioactive Phos-
rhorus, P-32, in Labeling Plant Viruses to Facilitate Their Isolation by Means
; <! Paper Electrochromatography.

= ‘ish State Agricultural College. L. E. Harris, Effect of Radioactive Elements
i udRadiation on Ewes Maintained on Different Levels of Nutrition.

- ik State Agricultural College. D. W. Thorne, Use of Radioisotopes in Study-
. "% Lime-Induced Chlorosis.

Otk University of. J. D. Spikes, Radiation Effects of the Photosynthesis and
Metabolism of Higher Plants.

! 1

208, University of. A. R. Schrank, Effects of Various Types of Irradiation
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Utah, University of. F. E. Stephens, Study of the Frequency of H“man
sanguineous Marriages and Its Relation to the Appearance of Re@eSSive Con.
Mutations. Gene

Vermont, University of, and State Agricultural College. J. E. Little,
ship of the Pyruvate Oxidation System to Growth Stimulation by An
and Other Compounds.

Virginia, University of. J. N. Dent, A Study of the Pituitary Glapgg of
roidectomized Newts.

Washington, State College of. Orlin Biddulph, (a) A Study of Pho
Metabolism in the Phloem Tissues of Plants as it is Related to the Ty
tion of Phosphorus; (b) A Study of the Movement of Tritiated w
Phloem of Plants.

Washington, State College of. Robert A. Nilan, A Study of Factorg Inﬁuenci
the Biological Effects of X-Rays. bg

Washington, University of, (Seattle). E.J. Ordal, The Metabolism of MOlecm
Hydrogen, Deuterium and Tritium. ar

Wesleyan University. V. W. Cochrane, Respiratory Pathways in Fungi and
Actinomycetes.

Western Biological Laboratories (Culver City, Calif.). B. H. Ershoft, Further
Studies of an Unidentified Factor in Liver which Prolongs Survival of Animgyg
Administered Sublethal Doses of X-Irradiation. ’

Western Reserve University. H. G. Wood and L. O. Krampitz, Intermediary
Metabolism of Carbohydrates by Bacteria.

Wisconsin, Uinversity of. R. H. Burris, M. J. Johnson, and P. W. Wilson, Metab.
olism of Organic Acids in Higher Plants and Microorganisms,

Wisconsin, University of. R. H. Burris and P. W. Wilson, Biological Nitrogey
Fixation with Isotope Tracers.

Wisconsin, University of. J. E. Casida, Radiotracer Studies on the Mechanjsy
of Insecticidal Toxicity.

Wisconsin, University of. D. E. Green, Effect of Radiation on Enzymes in the
Cyclophorase System.

Wisconsin, University of. A.D. Hasler, Radioisotope Exchange Studies in Lakes,

Wisconsin, University of. J. C. Neess, The Iron, Manganese and Copper Creles
in Aquatic Insect Populations.

Wyoming, University of. Irene Rosenfeld and O. A. Beath, Investigations of
the Interrelationship of Sulphur, Phosphorus and Calcium in Selenium Metab-
olism in Plants and Animals.

Yale University. D. M. Bonner, Relationship of Genes to Biochemical Reactions
in Neurospora.

Yale University.
Radiations.

Yale University. E. C. Pollard, Irradiation of Viruses and Large Molecules,

Clatiqy,
Ubiot.,

Thy.

aN8loeg .

ater in the

N. H. Giles, Jr., Investigations on the Cytogenetic Effects of

Biophysics

Agriculture, U. S. Department of, Soil Conservation Service. L. T. Alexander.
Collection and Preparation of Samples of Soils, Plants and Animals for Cal-
cium and Strontium Analysis.

California, University of (Los Angeles). Zdenek Sekera, Determination of Su¢
pended Dust Particles by Means of Skylight Polarization.

Chicago, University of. R. E. Zirkle, Proton and Ultraviolet Microbeam. :

Columbia University. C. B. Braestrup, Attenuation of Scattered Cobalt o
Radiation in Lead and Building Materials,
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. ppiversity. Gioacchino Failla, Biological Action of Ionizing Radia-

o™ wI nstrumentation for Research. ) .

- od gniversity. V. K. LaMer, Filtration of Monodisperse Radioactive
ﬁerdsom (Dusts). . . . . .
pniversity, Lamont Geological Observatory. Maurice Ewing, Studies

@w‘bw ation of the Deeper Oceanic Water.

2 Cir.culuniversity, Lamont Geological Observatory. J. L. Kulp, Distribution

§ om0 Fission Product Activities.

of CeF ¢, U. 8. Depariment of, National Bureaw of Standards. Gladys White,

, tﬁ’ dil #tion Data.

R ¢, U. 8. Department of, National Bureau of Standards. H. 0. Wykoft,

- |

tion Shielding Problems.

- padie ¢, U. 8. Department of, National Bureau of Standards. R. S. Caswell,
(o gﬂ;;-ce and Electron Tube.

tou 59 U. 8. Department of, National Bureau of Standards. J. W. Motz,
gﬂﬁic;é Spectrometer.

Magn ¢, U. 8. Depariment of, National Bureau of Standards. S. W. Raskin,
"~ pssistance to the National Committee on Radiation Protection.
erce, U. 8. Department of, National Bureau of Standards. L. L. Marton,
E z'mﬁng of Low Energy Electrons.

. U. 8. Department of, National Bureau of Standards. E. K. Plyler,

Red Measurements.

H erce, U. S. Department of, U. 8. Weather Bureau. Lester Machta, Studies
F ;0 the Effects of Atomic Weapons on the Weather.
‘?f gmory University. H. D. Bruner, Biological Studies on the Distribution of
3 padioactive Metals.
fierida State University. R. W. Rogers, Alpha-Particle Dosimetry and the In-
% wbition of Mitosis by Alpha-Particle Irradiation.

georgetoron University. W. C. Hess, Development of Radioisotope Techniques
for Counting Bacteria in Water.
=% goword University. Herman Branson, Kinetic and Mass Spectrometric Studies
$ of Biophysical Systems with Radioactive and Stable Isotopes.
: Haho State College. A. E. Taylor, Development of Analytical Methods for the
Determination of Small Amounts of Strontium, Uranium and Fluoride.
2 Lawas, University of. F. E. Hoecker, Study of Deposition and Excretion of
Bone-Seeking Radioisotopes. ,
3§ Marquette University, School of Medicine, J. F. Kuzma, The Pathological Ef-
4 fets of Radioactive Isotopes of Calcium and Strontium on Bone and Soft
£ Tissue. :
3 Bmachusetis Institute of Technology. R. D. Evans, Radium and Mesothorium
‘2 Misoning, and Dosimetry and Instrumentation Techniques in Applied Radio-
2 plivity.

%%M gon, University of. H. J. Gomberg, High Resolution Detection of Nuclear
ﬁ%%diations.
,i—

= Suburgh, University of. Herman Cember, Hazard from Inhaled Radioactive

£ hrticulate Matter.

gtitmatw Fever Research Institute (Chicago). E. L. Hess, The Separation
ud Characterization as Regards Radiation Sensitivity of the Proteins of

Wmphoid Tissue.

_V%Kettering Institute for Cancer Research, Memorial Hospital. J. S. Laugh-
%-Eqmvalence of Absorbed Radiation Energy and Cavity Ionization.

;f' ?"-iv?rsity of. T.F. Dougherty, Toxicity Studies of Plutonium and Other
“ioactive Substances in Animals.
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Vanderbilt University. J. 1. Hopkins, Nuclear Physics Studies on Insty,
tion Problems. _ ey,

Virginia, University of. Herbert Jonas, Study of the Kinetics ang Re
of Cell Surface Components as Affected by Ionizing Radiation.

Washington, University of. F. 1. Badgley, Determination of Relations
tween Temperature Lapse Rate, Wind Speed and Wind Shear
Turbulence Study).

Woods Hole Oceanographic Institute. A. B. Arons, Studies on the BaCkgr
Radiation and Flow of Deep Ocean Currents. Olng

acth’i{g

hlpg P'
(Atm()sph;:r:;

Medicine

Albert Einstein Medical Center (Philadelphia). D. M. Sklaroff, The p;
Radioactive Rubidium (Rb8) by Tumors of the Breast (Benign gy
nant) in Humans.

Albert Einstein Medical Center (Philadelphia). Charles Weiss, Compargy
Enzymatic and Biochemical Studies of Animal Skin Irradiated wity Allhz
and Beta Particles. ' Pha

Albert Einstein College of Medicine (New York City). I. M. London and B, 4
Lowy, The Metabolism of Adenosine Triphosphate and Related Compounds' :

Arkansas Medical School, University of. P. L. Day, Studies on the BiOChem;cgg
and Nutritional Aspects of X-Radiation Injury.

Beth Israel Hospital Association, Inc., (Boston). H. L. Blumgart, The Use of
Iodine 131 in Treatment of Heart Diseases and Follow-up Studies on Biologica:
Effects of Radiation.

Boston University School of Medicine. Isaac Asimov, Radiation-lndueed
Changes in Nucleic Acids and Their Hydrolysis Products.

Boston University School of Medicine. Fabian Lionetti, Enzymology of the
Formed Elements of Human Blood, Dynamics and Biosynthesis of Carpog
Labeled Substrates by Human Leucocytes in vitro.

Boston University. L. C. Wyman, The Effect of Irradiation on the Growth apg
Functioning of Transplanted or Regenerated Adrenocortical Tissue in the Rat.

California, University of, School of Medicine (Berkeley). I. L. Chaikoff, Studies
on the Induction of Thyroid Cancer and on the Nature of Metabolic Blocks
Following Irradiation.

‘California, University of, (Berkeley). I. L. Chaikoff, Carbohydrate Metabolism
as Studied with C-14 Labeled Compounds. _
California, University of (Berkeley). Morgan Harris, Growth-Promoting Agents

in Adult Tissues.

Cedars of Lebanon Hospital (Los Angeles). H. L. Jaffe, To Investizate, Develop
and Evaluate Radioisotopes for Teletherapy.

Chicago Medical School. Philippe Shubik, A Study of the Latent Tumor Cells us
Produced by Beta Radiation and a Comparison of the Latent Tumor State with
that Produced by Chemical Carcinogens.

Chicago, University of. H. S. Anker, Investigation of the Mechanism of Anti
body Synthesis by the Tracer Technique.

Chicago, University of. E. 8. G. Barron, Studies on the Mechanism of Action of
Tonizing Radiations.

Chicago, University of. P.P. H. DeBruyn, Radiosensitivity of the Lymphocytes.

Chicago, University of. C. P. Miller, Bacteriological Aspects of Radiation Sick-
ness. ~

Chicago, University of. W. L. Palmer, A Study of the Effect on Gastric Tissues
of Irradiation Therapy in Peptic Ulcer.
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niversity of. W. H. Taliaferro, The Physiological Factors Involved

e -Zo’(li" Synthesis and in the Modification of the Immune Process by
£ ,ﬂtl A

is iation. -
g-lrradgi;wgrsity of. D. W, Talmage, The Effect of Whole Body Ionizing
aiced” .on on Tuberculin Hypersensitivity.
yﬁﬂdmt,l Hospital of Buffalo. C. U. Lowe, Effect of Cortisone, Partial Hepa-
?s-;;'ldf""s and X-Radiation Upon Nucleic Acids of Rat Liver.

feff“m,}; Medical Center (Boston.) L. K. Diamond, Study of Hypoplastic and
b tie Inborn Anemias in Humans. )

Apl8s 15 Medical Oenter (Boston). Jacob Furth, The Effect of Irradiation on
s tion of Pituitary Tumors. ‘
10d0C 5 Medical Center (Boston). Sidney Farber, The Nature of Bleeding
o ;;ﬂncytopenia with Special Regard for Thrombocytopenia and the Vascular
e

% Def:::.s Hospital Society of Los Angeles. Phillip Sturgeon, Iron Storage and
§ Bﬂ_“nﬁtziat;;:wersity of, Ketlering Laboratory. F. F. Heyroth and J. 8. Cass,
4 ’:ggseﬂ"ct’l on the Biological Effects of Beryllium and Its Compounds.
Oniversity of. J. K. Aikawa, A Study of the Abnormal Physiology
i gﬂmm'“ne Reactions (Immunophysiology).
University of. T. T. Puck, Normal and Radiation-Induced Metabolic
;es in Microbiological Systems.
relgmbio Oniversity, College of Physicians and Surgeons. P. B. Hudson, The
rarnover of Specific Proteins, Protein Fractions, and Nucleic Acids in Normal
qnd Malignant Human Testis and Kidney.
~alymbia University. Seymour Lieberman, Turnover of Nucleic Acids in Human
% parian and Endometrial Carcinomas.
- sqymbic University. David Nachmansohn, Effect of Exposure to Radioactive
yaterial and to X-Ray Irradiation on Nerve Tissue.
mte University. Philip Handler, Metabolic Studies with Tracer Techniques.
sebe University. J. S. Harris, (a) Metabolism and Physiological Role of
* potassium; (b) Metabolism of Renal Insufficiency.
% mory University. A. J. Riopelle, Effect of Radiation on Learned Behavior,
| Problem-Solving Ability and Neural Mechanisms of Rhesus Monkeys.
%gmy University. H. S. Weens, To Investigate and Evaluate Radioisotopes
= Teletherapy.
§ erida, University of—Cancer Research Laboratory. F. E. Ray, The Use of
Isotopes in the Study of the Metabolism of Aromatic Amines.
2 sefield Memorial Hospital, Washington, D. C. J. C. Bateman, Investigation
2 ¢ Distribution, Localization and Excretion of Tagged Triethylene Thiophos-
2 poramide Following Injection by Various Routes.
-2 “orgetown University School of Medicine. W. C. Hess, Source of the Liver
2 Glrcogen Resulting from the Administration of Cortisone.
3 *wctown University School of Medicine. C. A. Hufnagel, W. P. Harvey and
= B.J. Duffy, Jr., Isotopes in Cardiac Disease.
“ryetowon University, Chemo-Medical Research Institute. M. X. Sullivan,
! Study of Intermediary Carbohydrate Metabolism by Means of Labeled
‘empounds,
“79¢ Waghington University. S.N. Albert, Continuous Blood Volume Record-
?g with Tracers in Patients under Anesthesia and During Surgery, with
*pecial Regard to Specific Physiological Conditions.
%e Washington University. L. K. Alpert, The Dose-Incidence Relationship

: «Beta Radiation-Induced Skin Cancer in the Rat.

E

D EanT
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George Washington University. P. K. Smith, Studies of the Effect of Radiat'
on the Biosynthesis and Degradation of Nucleoproteins and Its Modiﬁcationl:n
Various Agents. ¥

Georgia, Medical College of. W. F. Hamilton, Investigation of the Resy)

: Treating Crippling Emphysema with Iodine 131.

Georgia, Medical College of. 8. A. Singal, The Effects of Nutritional Deficie
on the Synthesis of Phospholipids and Nucleoproteins in the Rat,

Hahnemann Medical College and Hospital. J. S. Roth and H. J. Eiche| Th
Biochemical Properties of Microsomes and the Effects of Radiation op 'I:heme

Harvard University—>Medical School. E. L. Gasteiger, The Effect of Ioniz'm'
Radiations on Peripheral Nerve, §

Harvard University. J. C. Aub, Study of Metabolic Activities of Living Orgay,
isms by Means of Suitable Isotopes.

Harvard University. A. B. Hastings, Research on the Use of Isotopes ip St
of Metabolism of Organic Substances in Mammalian Tissues.

Harvard University. A. K. Solomon, et al, Research on Biological, Medica), ang
Biophysical Problems of Isotope Techniques, and on the Use of Isotopeg in
Medical Problems.

Harvard University. Shields Warren, Research on the Use of Isotopes ag Thers.
peutic and Diagnostic Agents.

Health Research, Inc., Roswell Park Memorial Institute Division (Buﬁalo)
David Pressman, The Localization of Physiologically Active Amouptg 01
Radioactivity in Human Tumors by Means of Radioactive Antibodies,

Health Research, Inc., Roswell Park Memorial Institute Division (Buffalg)
T. C. Prentice, The Role of Serum Erythropoietic Factor in the Anenis of
Malignancy.

Heulth Research, Inc., Simon Baruch Research Laboratories (Saratoga Springs,
N. Y.). J. M. Reiner, Intracellular Distribution and Enzymatic Function of
Cobalt.

Illinois, University of. Percival Bailey, The Effects of Betatron 23 Mev X-Rays
upon Tumors of the Central Nervous System of Man and upon the Norms)
Nervous System of Man.

[Tlinois, University of. P. G. Kruger, Experimental Research on Synthesis of
Boron-Containing Dyes.

Illinois, University of, College of Medicine. S. B. Binkley, The Chemistry and
Biological Significance of Carbohydrate Containing Nucleotides and
Polynucleotides. :

Illinois, University of, College of Medicine. S. R. Rosenthal, A Reevaluation of
Radiation Injury (Beta Rays) of the Skin by a Direct Method Approach.

Institute for Cancer Research (Lankenau Hospital) (Philadelphia). Sidney
Weinhouse, Origin and Fate of Amino Acids in Plants and Animals.

Institute for Cancer Research (Lankenau Hospital). J. A. Stekol, Metabolic
Studies on Ethionine and Derivatives.

Towa State College. Henry Gilman, Synthesis of Organic Compounds.

Iowa State College. J. G. Graca, Comparative Toxicity of Rare Earth Com-
pounds.

Towa, State University of. T.C. Evans and P. J. Leinfelder, A Quantitative and
Morphologic Study of Radiation Induced Cataracts.

Towa, State University of, College of Medicine. T. C. Evans, R. E. Hodges and
J. T. Bradbury, Radioiodine Studies of Fetal and Other Thyroids.

Jefferson Medical College of Philadelphia. F. W, Sunderman, Metabolic and
Cytologic Changes Induced by Metallic Carbonyls,
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i opkins University, School of Medicine. C. L. Conley, (a) Absorption,
i

diatyq,, Job ' izations and Excretion of Vitamin B-12; (b) Blood Coagulation, Hemor-
ton g e jc Disease. . N ; ; £
T hae Hopking University. J. E. Howard, Investmgatxon of the Mechanism o
Uty o, @ /M oposition and Related Physiological Studies. o
E neﬂopk'iﬂs University. W. H. Price, The Mechanism of the Activation of
Ciencje, 3 "gﬂtent gpidemic Typhus Infections in the Laboratory Animals and in Humans
3 ‘ Cortisone and X-Ray. o )
1e], The 7 pniversity of. F. E. Hoecker, Investlgat‘lon‘of Organic Substances
! They, F Gt éd with Iodine 131 by Human Thyroid Gland in vivo. o
oniziné e pniversity of. Max Berenbom, Effects of Ischemia, Irradiation, and
i em,ical Irradiation on Cytochemistry of Mammalian Tissues.
Orgay,. e Bye Institute (Detroit). V. E. Kinsey, Effects of Neutrons and Other
sﬂf:l jgtions on the Ocular Lens.
a Stugy Bﬂmoe Foundation for Medical Education and Research (Albuquerque).
) "‘f: R. Lovelace, I1, et al, Indirect Blast Injuries.
cal, ang ,ﬂ;gchusetts Eye and Bar Infirmary (Howe Laboratory of Ophthalmology).
‘opes ig ¥ 6. Cogan and J. HL. Kinoshita, A Study of the Metabolism of the Ocular
" with the Use of Radioactive Compounds.
3 Therg. husetts General Hospital. J. C. Aub, I. T. Nathanson and P. C. Zamecnik,
xu;i(,chemical Study of the Effects of Radiation on Cells. ,
Suffalo), ;uxac"”“”s General Hospital. Oliver Cope, Effects of Radioactive Iodine on
unts of % giology of the Thyroid Gland.
. gwachusetts General Hospital. H. L. Hardy, Establishment of a Beryllium
uffalo). " F ¢ Registry.
emia of syusachusetts General Hospital. J. B. Stanbury, The Metabolism of Calcium
snd Strontium as Disclosed by Tracer Studies on Patients with Thyroid and
Springs, pelated Diseases.
ction of smachusetts General Hospital. W. H. Sweet, Use of Thermal and Epithermal
vegtrons in the Treatment of Neoplasms.
X-Rays wachusetts General Hospital. W. H. Sweet, External Localization of Brain
Normat 2 tumors Employing Positron-Emitting Isotopes.
3 jissachusetts Memorial Hospitals. Charles Emerson, Jr., Physiological and
hesls of -5 morapeutic Investigations and Fundamental Blood Studies Using Radioactive
] Isotopes.
stry “m% Aerry Medical College. Horace Goldie, Effect of X- and Beta Irradiation on
es  ane Free Growth of Malignant Cells and on Organized Malignant Tumors, and
% Effect of Pretreatment with Biological and Chemical Agents.
lgtian of Zigrry Medical College. P. F. Hahn, Use of Radioactive Gold in Treatment
Ad;i dpes : g’I‘umors.
- ’ fmi Heart Institute (Coral Gables). N. L. Noble, The Influence of Certain
[etabalie Diets, Vitamins and Hormones Upon Cholesterol Synthesis and Heparin Con-
stration of Connective Tissues.
i, University of. E. L. Chambers, A Quantitative Study of the Effects of
4 Com- 7?ldiation on the Blood Capillaries of Normal Animals.
igan, University of. R. L. Potter, H. J. Gomberg, et al, Hematological and
tive and lichemical Effects of Ionizing Radiations.
ygan, University of. F. J. Hodges and Isadore Lampe, Clinical Evaluation
P “ Teletherapy.
gen, University of. W. J. Nungester, Immunological Study of Tumors.
olic and > f0ta, University of. W. D. Armstrong and W. O. Caster, Effect of Ionizing

-Rigtions upon Tissue Metabolism.
*ewote, University of. L. A. French and S. N. Chou, Study of Mechanisms
T LT -Radioactive Isotopic Localization in Tissues of the Central Nervous System.
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Minnesota, University of. J. F. Marvin, F. J. Lewis and C. W, Lillehej T
Effects of Irradiation. * 0

Minnesota, University of. Samuel Schwartz, Synthesis of Hemoglobip in
Marrow and Maturation and Multiplication of Blood Cells. Ohe

Minnesota, University of. C. J. Watson, Investigation of Porphyrip anq .
Pigment Metabolism. Bije

Montefiore Hospital (Pittsburgh).
Purines in Bone Marrow.

Montefiore Hospital for Chronic Diseases (New York City). Danie] Lasgz)
Study of the Distribution and Excretion of Lanthanum and the Rare E:' A
Elements. Ith

Montefiore Hospital for Chronic Diseases (New York). Daniel Laszlo, Dynam;
of Strontium Distribution in the Body. * T ey

Nebraska, University of. W. J. Arnold, Effects of Cranial X-Irradiation
Physiological Processes in Rats. ou

New England Center Hospital. William Dameshek, Physiopathology of Plate
lets and Development of Platelet Substitutes.

New England Deaconess Hospital (Pondville Hospital). S. P. Hicks, The Ef
of Ionizing Radiation on the Developing Mammalian Nervous System, e

New England Deaconess Hospital. Shields Warren, €t al., Acute ang Chronie
Radiation Injury.

New York, Research Foundation of the State University of. J. H. Ferguseg
and M. F. Hilfinger, Experimental Transfusion of Bone Marrow into Rabbi,
After Total Body Irradiation.

New York, Research Foundation of the State University of. Jack Gross, The
Metabolism of Radioactive Thyroid Hormones in Tumor Bearing Animalg and
Tumor Tissue.

New York, State University of, Upstate Medical Center. Alfred Farah, Changes
in Protein-Bound Sulfhydryl in Renal Cells Under Varying Experimentg)
Conditions.

New York University, Bellevue Medical Center. J. M. Converse, (a) The Effect
of the Degree and Duration of Refrigeration on Human and Animal 8kin; (b
The Search for Antibodies Produced by the Application of Skin Homografts
in Animals and Man.

New York University, Bellevue Medical Center. J. M. Converse, The Transfer
of Cellular Antibodies in Relation to the Immunological Aspects of the Home-
graft Rejection Reaction.

New York University. Norton Nelson, Aerosol Retention Studies.

New York University, Bellevue Medical Oenter. Norton Nelson, Immunochemica
Studies on Beryllium. .

New York University, Bellevue Medical Center. W. E Smith, Investigation of
Factors which may Modify Neoplastic Changes Induced by Irradiation.

New York University, Bellevue Medical Center. M. B. Sulzberger, Study of the
Biological Effects of Ionizing Radiation (Alpha and Beta) on Human Skin.

New York University, College of Medicine. H. W. Smith, Body Fluid and Elec
trolyte Distribution and Collateral Physiological Studies.

North Carolina, University of. B. G. Stall, ITI, A Study of Ion Transport ACross
Smooth Muscle Cell Membrane.

North Carolina, University of. C. D. Van Cleave, The Double Isotope Effect
of Ca—d5 and Sr-89 on the Pattern of Distribution in the Body, Particularly
in Bone. '

Northwestern University. Loyal Davis, Further Development and Utilization of
Radioactive Dyes in the Diagnosis and Localization of Brain Tumors.

Richard Abrams, Synthesis of Nucleje A
Cid

oregor
geneSIS- .
parke, DVt a
Animal Tisst
organs of A
pennsylvanias 1’
ophages a‘nd

Pemwywania, &
fer in the He
peter Bent Bri.
Depletion anc
of Isotopes.
pittsburgh, Uni
Tumor Radio
pittsburgh, Un:
the Virus-Ho:
pittsburgh, Uni
the Disposal
pittsburgh, Uni
Effects of Ra:
The Retina Fou
ture of the N:
Rheumatic Fev
Biologically :
Rochester, Uni:
Rochester, Uni
Individual R
The Saranac L
Experimental
Seton Hall Unix
Carcinogen U
8loan Kettering
Biological E
Studies.
Southern Calif:
cavitary App
Bouthern Calif
X-Irradiated
Bouthern Califc
ism of Yon Se



3TO0SS, The
imals agg

1, Changﬁ
Jerimenta)

The Effect
Skin: (b
omografis

+ Transfer
:he Homo-

wchernical

igation of
ion.

1dy of the
wn Skin.
and Elec-

irt Across

pe Effect
rticulariy

ization of

~

3 n

., 1
- Apimd of Animals Exposed to Total Body Irradiation with Gamma Rays.

AEC CONTRACT RESEARCH 163

pniversity, Medical School. D. P. Earle, The Effects of Irradia-
Benal Transport Systems.
0 Medical Research Foundation. L. P. Eliel, Characterization of
,35353‘”"0 in the Growth Rate of Human Neoplasms Using Radioactive Isotopes.
chans Medical Research Institute and Hospital. C. D. Kochakian, Metabo-
gﬁﬁ’wﬂw}mdioactive Sex Hormones.

pism 0 . Medical Research Foundation. C. D. Kochakian, Androgen Regula-
of the Incorporation of Radioactively Labeled Amino Acids into Tissues.

 tiod funwe,-git.y of, Medical School. E. E. Osgood and A. J. Seaman, Studies

gé’ e ¢ Effects of Radioisotopes, X-Rays and of Adrenocortical Hormones.

of eyedioal School, University of. J. T. Van Bruggen, Studies on Lipo-
preg®t

E”esl;;wis and Company (Detroit). J. K. Weston, Factors Elaborated by
¢ Tissues which Stimulate Rate of Regeneration of Hematopoietic

wania, University of. T. F. Anderson, Biophysical Studies of Bacteri-
! @ageﬂ and Their Synthesis.
wania, University of. G. M. Austin and F. C. Grant, An Investigation
"¢ the Use of Na-24 in Cerebral Edema, Brain Tumors, and Focal Epileptic
LesioDS. L .
wania, Oniversity of. H. L. Conn, Kinetics and Mechanisms of Ion Trans-
éer in the Heart.
peler Bent Brigham Hospital. F. D. Moore, Intracellular Changes in Trauma,
pepletion and Repair; Biochemical Studies on the Human Being with the Aid
of Isotopes.
ﬁ,mbwgh" University of. L. V. Beck, Attempted Modification of Mammalian
Tumor Radiosensitivity with Agents and Procedures Altering Host Sensitivity.
attsburgh, University of. F. 8. Cheever, The Effect of Ionizing Radiation on
the Virus-Host Cell Relationship.
Atisburgh, University of, School of Medicine. T. S. Danowski, Neoplasia and
the Disposal of Exogenous Thyroxin.
pittsburgh, University of, School of Medicine. F. J. Dixon, The Study of the
Eftects of Radiation on the Immune Response.
1ie Retina Foundation (Boston). M. A, Jakus, A Comparison of the Fine Struec-
wre of the Normal and the Irradiated Lens.
Bxcumatic Fever Research Institute (Chicago). R. W. Schayer, Metabolism of .
Biologically Active Amines, : :
Bockester, University of. G. B. Forbes, Metabolism of Bone Sodium.

= Bochester, University of, School of Medicine and Dentistry. L. H. Hemplemann,

Individual Response to Ionizing Radiation in Animals and Patients.

j fhe Seranac Laboratory (Saranac Lake). G. W. H. Schepers, Studies on the

Experimental Pathology and Biochemistry of Pulmonary Granulomatosis.

ieton Hall University (South Orange, N.J.). E. V. Brown, Metabolism of a New
Carcinogen Using Radioactive Carbon.

$omn Kettering Institute for Cancer Research, Memorial Hospital. C.P.Rhoads,
iéiological Effects of Radiation, and Related Biochemical and Physical
Sudies.

Southern California, University of, School of Medicine. W. E. Goodwin, Intra-
@vitary Application of Beta Sources.

Southern California, University of. Eloise Jameson, Electrophoretic Studies on

-Irradiated Rats on High Fat and Fat Deficient Diets,

“athern California, University of. P.D. Saltman and E. M. Butt, The Mechan-
=m of Ion Secretion.

SOOERLLH
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Southwest Foundation for Research and Education (San Antonio), N, T w
thessen, Investigation of in vitro Organ Maintenance Technique for prod;lwer.
and Isolation of Post-Irradiation Recovery Factors.

Southwestern Medical School (Austin). W. W, Burr, D. 8. Wiggang and g
Rumsfeld, Jr., The Metabolism of Doubly Labeled Serum Albumip, W,

St. Louis University. Henry Pinkerton, Study of the Relation of Ricket(r“gia1
Viral Infections to Radiation Injury.

St. Luke's Hospital (New York). E. H. Reisner, Jr., The Life Spayp ang
havior of Mammalian Platelets in vitro and in vivo Using Chromiuy, 51 7T,

Stanford University. H. S. Kaplan and E. L. Ginzton, Biological ang Medi o
Investigations with the 70 Mev Linear Electron Accelerator. cal

Tennessee, University of. N. R. DiLuzio, The Response of the RetiGUIO-Endr
thelial System to X-Irradiation. +

Tennessee, University of. Aaron Ganz, Factors Influencing the Distril
of Intravenously Administered Radiogold Colloids.

Tennessee, University of. W. M. Hale, A Study of the Effects of Cobajt ”
Gamma Irradiation on Infection and Immunity. N

Tennessee, University of. R. E. Koeppe, The Metabolism of Serine in the Intae
Rat.

Tennessee, University of. R. R. Overman, Physiology of Water and Ionjc Ba!ﬂnee
in Monkeys Subjected to Whole Body Radiation.

Tennessee, University of. R. R. Overman, Mechanisms of Ionic Imbalance and
Pathophysiologic States.

Tennessee, University of. J. D. Perkinson, Jr., Effect of Internal Irradiatiop on
Cellular Metabolism.

Tennessee, University of. Lester Van Middlesworth, Thyroid Metabolisy and
Methionine Metabolism; Determination of Radioactivity in Thyroid Glands
from Different Parts of the World.

Tennessee, University of. J. L. Wood, The Origin and Fate of Thiocyanate Ton
in Metabolism.

Tezas Technological College. 8. J. Kaplan, The Effects on Rat Behavior of
Developmental Aberrations Induced by Ionizing Radiation in wutero.

Tufts College. David Rapport, Study of the Effects of Radiation on Growth,

Tufts College. Richard Wagner, Enzyme Studies on White Blood Cells and
Blood Platelets.

Ang

Utiog

R. H. Turner, The Influence of Radiation
Injury upon Physiology of Serum Lipids with Particular Reference to the
Function of the Liver.

Tulane University of Louisiana.
Electrolytes.

Utah, University of. S. R. Dickman, The Pathways of Glucose Oxidation in fhe
Pancreas.

Utah, University of. M. M. Wintrobe and G. E. Cartwright, Metabolism of
Trace Elements in Animals and Man with Special Reference to Their Role in
Erythropoiesis,

Vanderbilt University, School of Medicine. M. T. Bush, Metabolic Fate of Bar-
bituric Acid Anesthetics with Special Reference to Evipal.

Vanderbilt University, School of Medicine. 'W. J. Darby, Study of the Absorption
and Metabolism of Lipids and Vitamins and the Alterations which Occur in
Acute Radiation Injury.

Virginia Medical School, University of. C. L. Gemmill, The Metabolic Exchange
of Radioactive Isotopes in Isolated Cell Systems. ‘
““irginia, Medical College of. H. G. Kupfer and N. F. Young, An Investigatioh

of Certain Tissue Protein Changes in Irradiated Animals,

W. S. Wilde, The Metabolic Exchange of Tissue
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rest Oollege, Bowman Gray School of Medicine. Camillo Artom, Forma-

‘I‘i. “'&r fgkéfrf Tissue Phospholipides and Toxicity of P-32 as Related to Dietary
Uy Hob
fou : pctori-hannon’ Hodgkin’s Research Foundation, (Houston). J. M. Rose,
1h W fﬁ% olsotope Studies in Hodgkin’'s Disease.
R

. E 3 L rton University (St. Louis). David Lipkin, Synthesis of Nucleotides and
sia] anq ./ ted Compounds. . o
geli} ton University (8t. Louis). I. L. Shechmeister, Investigations of the
f“”’:fonship Between Radiation Damage and the Immune State.
: “k; gtot University of (Seattle). C. A. Finch, Erythropoiesis and Iron
¥

i lism. .
g"%on, University of (Seattle). B. W. Gabrio-and F. M. Huennekens,

*-Eng,. 3 atic Components and Physiological Function in the Erythrocyte.
. - aton, University of ( Seattle). R. L. Huff, Hemodynamics; Blood Dy-
ibutiey f“mnfs as Measured by Simultaneous Multiple Port Scintillation Detection of
balt g 1-131 Human .Serul'n Albumin, o Radionct
4 hington, Universily of (Seattle). R. D. Ray, Mobilization of Radioactive
Tty Buitters rom Bone. | |
fey 3 guhmgt‘m’ University of (Seattle). R. H. Williams and H. H. Tomizawa,
3ala - gqudies of Isotopically Labeled Hormones.
Dee oy Oniversity College of Medicine (Detroit). J. E. Lofstrom, Evaluation of
1Ce gng  padioactive Isotope Gamma Ray Source f(?r'Medical Teletherapy.
gestern Reserve University, School of Medicine. B. M. Dob'yns, A Study of t'he
tion gp ’msiological Functit?n and Histological Changes of Thyroids Irradiated with
padioactive Jodine. '
‘m anpd wetern Reserve University. H. L. Friedell, Investigations of the Biological
Glamﬁ gfiects of Internally Deposited Radioisotopes and Related Radiobiology
es.
ate Tog ;f,tfn;jn Reserve University. L. O. Krampitz, Synthesis of Nucleic Acids by
- Eicherichia coli and Bacteriophage Systems.
vior of Yestern Reserve University. O. A, Ross, An Investigation of A Recently Iso-
i lated Serum Factor (Properdin) in Relation to Its Role in Protecting Against
Wik, Early Death Following Exposure to Ionizing Radiation.
I8 and Yatern Reserve University. H. G. Wood, A Study of Intermediary Metabolism
with Isotopically Labeled Compounds in Perfused Organs, Whole Animals, and
diation ¢ Homans. ]
to the e Fut Virginia University, School of Medicine. R. F. Krause, Investigation into
the Uptake of P-32 by the Tissues of the Rat as Influenced by Carotene-Vita-
Tigsue % gin A Metabolism.
' Fieonsin, University of. H. F. Harlow and P. H. Settlage, The Effect of
in the % Tarious Forms of Irradiation of the Brain on Learned and Unlearned Behavior
§ of Monkeys and Chimpanzees.
ism of 53 Forcester Foundation for Experimental Biology. Gregory Pincus, Investigation
tole i 2 o the Effects of Radiation on the Biosynthesis and Metabolism of Adrenocorti-
al Steroids.
f Rar- sle University. C. E. Carter, Phosphorylation Mechanisms in Nucleic Acid
: fruthesis in Hematopoietic Tissue.
rptios s University. S. R. Lipsky, The Formation and Utilization of the Saturated
cur in d “Essential” Fatty Acids in the Biosynthesis of Various Lipids in Man.
o rkes Laboratory of Primate Biology, Inc., (Orange Park, Fla.). H. W. Nissen,
‘hangr Behavioral Effects of Tonizing Radiation on Chimpanzees of Various Ages.
ention 369460—56———12
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Radiation Instrumentation

Airborne Instruments Laboratory (Mineola, Long Island, N. X.),
Automatic Scanning of Nuclear Emulsions.
Armour Research Foundation of the Illinois Institute of Technology, Le

K¢ Spey,

Reiffel, Detection of Airborne Beryllium Dust. ORarq
Commerce, U. S. Department of, National Bureau of Standards, EValua-

and Testing of Radiation Instruments. tiog
Commerce, U. S. Department of, National Bureau of Standards, Louis Cos,

trell, Radiation Monitoring Telemetering System.

Commerce, U. 8. Department of, National Bureanw of Standards. W, A Wil
hack, Basic Instrumentation Program. d-

Leventhal Blectronic Products, Inc. (Redwood City, Calif.). W. J, vap S
Study of Scintillation and Other Related Properties of Nal Crystals,

Louisville, University of. R. H. Wiley, Synthesis and Properties of Organj,
Scintillators. -

Naval Research Laboratory. J. H. Schulman, Research on Dosimetrie Pro,.
lems Emphasizing Studies in the Megaroentgen Range (Dosimetry SYStems
Employing Radiation Sensitive Solids).

New England Center Hospital, Pratt Diagnostic Clinic. C. V. Robinson, Smay
GM and Proportional Counters for Medical Research. ’

New York University, Washington Square College. M. H. Shamos ang 8. 2
Lewin, Investigation of Certain Physical and Chemical Dosimetrie Tt;cb:
niques.

Notre Dame, University of. E. A. Coomes, Fundamental Research on Photoe.
mission.

Radio Corporation of America (Harrison, N. J.). Multiplier Phototube De-
velopment.

St. Procopius College (Lisle, Il1L.). F. R. Shonka, Special Problems in Nyclegr
Instrumentation.

CiVer'

RAW MATERTALS RESEARCH CONTRACTS

Battelle Memorial Institute. Frank Stephens, Ammonium Carbonate Leaching,

Oolorado School of Mines Research Foundation. Fred L. Smith, Determination
of Physical and Other Properties of Rock Samples.

Colorado School of Mines Research Foundation. Fred L. Smith, Determine
Solvent or Precipitation Reaction of Sufficient Magnitude to Effect Localization
of Uranium Deposits.

Columbia University. W. H. Bucher, Geologic Study of Uranium-Bearing Pre-
cambrian Dripping Spring Quartzite, Gila County, Ariz. and Adjacent Areas.

Columbia University. H. D. Hassialis, Recovery of Uranium from the Chat-
tanooga Shale. ‘

Columbia University. Paul F. Kerr, Alteration Studies of Uranium Deposi-
tion at Temple Mountain and on the San Rafael Swell.,

Johns Hopkins University. Aaron Waters,” The Geology of Uranium in Tuf-
faceous Lake Beds of the Western United States.

Little, Arthur D. Raymond Byler, Development Studies and Chemical In-
vestigation of New Techniques for Recovery of Uranium.

Minnesota, University of. J. W. Gruner, Mineralogic and Petrographic Nature
and Genesis of Uranium Ores in the Black Hills Area.

2 Contract with Dr. Waters personally.
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piversity of. V. E. Scheid, Development Studies on the Beneficiation
Uium Ores, and Extractive Metallurgy for Recovery of Uranium from
al

ol
;'Zf;’w

gres- ani St-ate University. D. R. Mitchell and H. B. Charmbury, Concen-
m./zv of Uranium and Other Values from Phosphatic Materials by Dry
t F‘O%s of Beneficiation. N
gem;;ania State University. Harold Wright, Research on Trace Quantities
pdV” om in Sulfides of Veins. |
of UF gniversity. H. D. Holland, Investigation of Known Uranium Ore
r&w‘toﬂin Dry Valley, Utah and Other Areas to Delineate Geochemical Halos.
;,S,wersit:l/ of. W.M. Fassell, Jr. and M. E. Wadsworth, Kinetics of Leach-

of Pranium Minerals.
mg }

it

REACTOR DEVELOPMENT RESEARCH CONTRACTS

gwrojgcts, Inc. J. B. Jones, Effect of Ultrasonic Energy on Beryllium Solidi-
f

;:;t:z;e:cts, Inc. W. C. Pothoff, Application of Ultrasonics to Liquid-Liquid
" pstraction. ' ]
corp. R. D. Thomas, Jr., Welding of Type 347 Stainless Steel.
ralifornit, University of. Dr. H. A. Johnson, Research on Metallurgical Inves-
" igations and Heat Transfer.
l,_gh.}m,,;a, University of. Dr. W, J. Kaufman and Dr. Gerhard Klein, Disposal
) uf Radioactive Wastes into the Ground.
4icago, University of. Dr. L. S. Skaggs, Utilization of Fission Products.
;gmbia University. Charles F. Bonilla, Boiling and Condensing of Liquid
\etals.
garvord University. Prof. H. A. Thomas, Jr., Disposal of Radioactive Waste
% o Surface Waters.
= gervard University. Dr. Leslie Silverman, Air Cleaning Research and Develop-
ment.
rinois, University of. Dr. H. F. Johnstone, Investigation of Fundamental Prop-
erties of Aerosols as Related to Air Cleaning.

of Specific Isotopes from Radioactive Wastes.

Jjsns Hopking University. Dr. Charles E. Renn, Ultimate Disposal of Radio-
active Wastes to the Natural Environment.

¥assachusetts Institute of Technology. Dr. Rolf Eliassen, Decontamination
of Low-Level Radioactive Wastes by Sanitary Engineering Processes.

G ¥whigan, University of. Dr. L. E. Brownell, Industrial Utiliziation of Fission
= Products. ‘

5 ltimal Academy of Sciences. Drs. R. J. Russell and W. Thurston, Disposal of

% _Radioactive Wastes into Surface and Subsurface Geologic Structures.

2 stional Bureau of Standards. Franz Alt, Shielding Calculations. Detailed
% alculations of gamma ray attenuation in various media, covering a wide range

% E" gamma energies.

= ‘7ihestern University. Dr. Carlos G. Bell, Study of Waste Disposal Dilution

Factors in the Des Plaines River and Chicago Drainage Canal.

tiear Development Associates, Inc. Dr. Herbert Goldstein, Shielding Studies.

iﬁsylvam'a State University. Prof. Joseph Marin, Stresses at Nozzle Connec-
#0ns of Pressure Vessels.

jshne Hopking University. Dr. Walter A. Patrick, Separation and Fixation .
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Rensselaer Polytechnic Institute. Prof. Paul Harteck, Operation of 5 odi
Distillation-Diffusion Apparatus in the Separation of Isotopes of Metalg figg
Study of the Reaction Rates of Gases Under Pile Irradiation. ang

Texas, University of. Dr. E. Gloyna, Disposal of Low-Level Radioactive Was
by Algae Concentration. Studies of practicality of handling low-leye] wag &
through concentration capacities of algae. Stes

Yale University. Prof. R. H. Bretton, Research on Effect of Radiationg
Fission Products, Particularly Gamma Radiation on Chemical Reactiong

U. 8. Bureau of Mines. R. C. Corey, Incineration of Radioactive Wastes
develop a practical incinerator for disposal of solid combustible radiog Y
wastes. Ctive

U. 8. Weather Bureau. H. A. Thomas, Jr., Research on the Dispersal of 4
pheric Wastes Which May Be of Practmal Use in the Location, Desxgn
Operation of Nuclear Energy Facilities. ' ang

Frop,
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON 28, D.C.

November 1, 1955

MEMORANDUM TO THE COMMISSIONERS:

Submitted herewith is the unclassified financis)
report of the Atomic Energy Commission for fiscal yesr
1955. It contains financial statements which set forth
the financial position of AEC at June 30, 1955, the
results of operations for fiscal year 1955, and other
information of general use to the Commission.

A supplemental report prepared for limited dis-
tribution contains production and unit cost data, a
balance sheet showing stockpile inventories, and other
classified information.

At Boonnewy-

Don S. Burrows
Controller
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INTRODUCTION

1940 through 1955, $12.2 billion has been spent by the AEC apd
fro® gsor organizations for the atomic energy program. A major
pre {1'ece of the amount spent is invested in facilities, raw materials,
¥ :.:)ducts. At June 30, 1955, the investment in plant and equip-
an amounted to $6.5 billion. A substantial part of the materials
dt roducts can be used for peaceful as well as military purposes.

& security reasons inventories of stockpiled products are not shown
ol

o e AEC operations are essentially industrial in character, the
bmto gather, summarize, and interpret cost and financial informa-
~on & systematic and continuous basis is in many ways sipailar to
experienced by private enterprise. Produf:tlon operations are
onducted through contracts with leading industrial firms, .and a major
_+on of the research is conducted through contracts with commer-
4 cial concerns and universities. For purposes of financial control and
3 or providing cost data, major contractors establish cost and account-
aosystems for AEC operations which are entirely separate from their
;;&ier activities and are an integral part of AEC records. This method
of financial control and integration of records eliminates duplication
of effort, facilitates funding of contractor operations, aids in the prep-
gration of financial and unit cost reports, and establishes the contrac-
wrs' financial responsibility to AEC for funds and property.

Accounts are maintained in accordance with AEC policies and
sandards based on generally accepted commercial accounting prin-
dples. Consequently, revenues are recorded when earned and ex-
penses are recognized when goods or services are used. Depreciation
of assets based on the useful life of facilities is computed and assigned
w operations in order to show more accurately the full cost of prod-
wts, activities, and inventories. Assurance that all AEC installations
aserve established financial policies and standards is obtained through
te AEC audit program. Periodic examinations of policies, proce-
dures, and records are made to determine that accounting, cost report-
g, and financial control are functioning effectively and economically.
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HIGHLIGHTS—FISCAL YEAR 1955

OPERATIONS ADVANCED TO THE HIGHEST LEVEL IN
AEC HISTORY: 1955

The procurement of raw materials and production of enriched
uranium, plutonium, and other nuclear products in-
creased—Total cost increased 42¢, over 1954 ________ $785

: Reactor development for civilian power increased 30%—
: Naval, aircraft, and other reactor development increased

B 1RSSR 118
‘Weapons design, development, fabrication, storage, and full-

scale tests increased 496 oo 260
Biology and medicine and physical research increased 5%.___ 76
Net cost of operations increased 249%___ . _____ _________ 1, 290

PLANT AND EQUIPMENT IN USE REACHED A NEW HIGH:

Completed facilities for use in research and development and
for the production of feed materials, enriched uranium,
plutonium, and other products increased 43%__ . ______ $5, 858

MAJOR PLANT EXPANSION NEARS COMPLETION :

Completion of large projects resulted in a 319 decrease in
construction ecosts . _________________ . $842

e

Construction work in progress decreased 61%__.___________ 629

Estimated cost of completing new facilities now under con- |
struction. . e 600

172
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NET COST OF OPERATIONS INCREASED 94¢; 7,
$1.3 BILLION J

The extent of the increase in operating costs in fiscal year 195-
prior years, and estimated costs for fiscal year 1956 are shown . R
chart below. This increase in cost of operations is largely ty, lr“ };;-‘;,
of increased purchases of raw materials and of putting ne (S

NET COST OF OPERATIONS

BILLIONS OF DOLLARS »

1.5

1.0

-1

1953 1954 1955 1956
ESTIMATED
FISCAL YEARS

1950 1951 1952

tion and research facilities into operation. The need for additional
production and research was recognized several years ago as the in-
creasing importance of atomic energy to our national welfare—civilian
as well as military—became apparent.

Costs of each operating program, including depreciation, are sho¥n
"1 the following table for the fiscal years 1950 through 1955.
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OPERATING COSTS
(Including Depreciation)
For the years 1950 through 1955

1960 1861 1962 1968 1954 1956
(In millions)

apnd special nuclear ma-

3§ suree $168 $188 $278 $400  $552  $785

e 112 164 229 258 251 260
S w0 elopment ... 32 44 65 105 100 - 118
st esearch oo 33 3¢ 38 44 45 47

3 e medicine ... 20 23 26 27 28 30
[ I e 20 17 16 15 12 10
o AratiOn. == - oo 23 25 32 35 35 34

5 ‘5 ity investigations L — —_ 1 13 12 10
Z’ﬂxel' (net) -------------------- 7 - (1 7 4 (4)
ygr CosT OF OPERATIONS_ ___. $415 $495 $684 $904 81,039 §1,290

—" investigation costs prior to 1852 were paid from aprropriations to the Federal B-rea1 of In-
3 securd In fiscal year 1952 $1.3 milllon was provided from appropriations to AEC and $12.1 million

o ppropristions to the FBI

URCE AND SPECIAL NUCLEAR MATERIALS PRO-
(CREMENT AND PRODUCTION COSTS INCREASED
9% TO $785 MILLION

The chart at the left shows the increase in total cost of source and
special nuclear materials over the past several years. In 1955 these
wsts, including depreciation, amounted to $785 million or 42% more
ian in 1954. They include the exploration for and procurement of

PER CENT OF

§ MOCUREMENT & PRODUCTION PROCUREMENT & PRODUCTION

o SOURCE & SPECIAL NUCLEAR 70 TOTAL OPERATING COST
RATERIALS PERCENT

iz OF DOLLARS

Ly
-
-

° ] ] ] 1 ]

1951 1952 1953 1954 1955
1956
st o 1950 w5 1952 1953 1954 1955
FISCAL YEARS FISCAL YEARS

1956
ESTIMATED

SGOOELET




APPENDIX 8

176

uranium ores and concentrates, the development and imPrO\v‘en
of processes for the refinement of uranium, the extraction of the e
tope uranium 235 in gaseous diffusion plants, and the productiolly';
plutonium and other materials. Lol
The chart at the right on the preceeding page shows the Pere.
of AEC operating costs applicable to procurement and prq duq?ﬁ?
of source and special nuclear materials. 1oy
Increased purchases of uranium concentrates from domest;, .
foreign sources and the operation of new facilities for the pro ductglé
of special nuclear materials were the primary causes of the pig, oy
370% since 1950 in the cost of this program. A large portion of 4,
costs have been to acquire inventories which can be made aVaﬂa:‘f
for peaceful as well as military purposes. Inventories of pro duct;,ﬁ:,_
work in process rose $254 million during fiscal year 1955 to $1.1 b;j; C:rr
This inventory does not include stockpiled products. b

WEAPONS PROGRAM COSTS INCREASED 49, Tg
$260 MILLION

The cost of manufacturing atomic weapons, the development, .
sign, and testing of new weapon types, and the maintenance of stoek.
piled products in a state of constant readiness increased to $o¢;
million in 1955 from $251 million in 1954. These amounts excluge
the cost of source and special nuclear materials contained in weapons
components or consumed in weapons research and tests. During the
fiscal year 1955, full-scale tests were conducted at the Nevada Test
Site. In fiscal year 1954 full-scale tests were conducted at the Eniwetok
Proving Ground.

REACTOR DEVELOPMENT COSTS INCREASED 18% TO
$118 MILLION

The chart at the left on the next page shows the increase during the
past 6 years in costs of developing reactors for civilian and military
use, and estimated costs for 1956. 1In 1955 these costs totaled $118 mil-
lion or 18% more than in 1954. They include costs of research, engi-
neering, design, and development of reactors to propel Naval vessels
and aircraft, to meet military needs for heat and power in remote
areas, and to produce power for civilian uses.

A pressurized water reactor is now being constructed at Shipping:
port, Pa. This will be the first United States full-scale nuclear cer
tral station powerplant. The Duquesne Power and Light Compan¥
is constructing the electric generating facilities and contributing to-
ward the construction of the reactor portion of the plant.
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.+ the fiscal year 1955, AEC established a Power Demonstra-

p“rln”tor Program planned to encourage industry to develop, con-
il Reaca operate experimental nuclear power reactors. The aim
rd oram is to bring private resources into the development of

= roa -
of :lllbelr)ina information on the performance of nuclear power re-
mneelts

s d thus advance the time when nuclear power will become

an .. .
sctor® ‘}cally competitive. At June 30, 1955, AEC had under con-

oot four proposals from private organizations for develop-

nd construction of facilities for production of electric power
went & clear energy. Taking the proposals as a group the estimated
gitl}r nluc ost of the four plans would be about $150 million of which
ssfzg‘;o% would be borne by the proposers.

it

" The chart ab the right shows the increase in the percent of the

PER CENT OF
CIVILIAN REACTOR COSTS
ICTDR D[V[LUPMENT TO TOTAL REACTOR DEVELOPMENT COSTS
'E PERCENT
40
‘_jﬂ“muns
» e
’ f ) »
10 /
. : | | | 1
] 1951 1952 1953 1954 1938 EST‘II’ASAGTED ’ 1950 1951 1982 1953 1954 1955
FISCAL YEAPS FISCAL YEARS

b

i

asts of reactor development directly related to civilian use. Al-
tzough the chart indicates a specific amount as applicable to civilian
1 = knowledge gained in research on military reactors is also useful
or civilian application. :
In 1935 work on specific reactor designs constituted 82% of the
tentific and technical effort in the reactor development program.
i costs of the five-year civilian power development program in-
used nearly 409% over 1954. The types of reactors included in the
. ~tFearprogram are shown in the table on the next page together with
_ of other civilian and military reactor development and construc-
. % The development and construction of reactors for the sub-
- rines “Nautilus™ and “Sea TWolf” are included under “Naval pro-
- “sion” in this table.

R i
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In developing reactors for military use and for civiliap
cost of construction of reactors, experimental models gy,

wer, .,
facilities is closely allied to “development” costs. For thig ,

]

Teae,

the cost of construction of assets applicable to this program 4, o O,
along with the development costs in the table below. %y,
REescTOoR DBEVELOPMENT AND CONSTRUCTION
o ) Development Constre:

Civilian power reactors: 1955 185} 1955 Uty

Five-year plan: {(In miltions) I,
Pressurized Water Reactor_.._____ $10.2 8 7.7 § 1.9

Boiling Water Reactor______.._. 4.0 2.4 1 -~
Sodium-Graphite Reactor.__.____. L9 1.5 — ~
Fast Breeder Reactor_ . _________ 3.5 3.4 —_ o
Homogeneous Reactor_ __ . ______ 6.7 3.9 .9 ~
26.3 189 15
Other_ _ e 3 6.3 — 30::
ToraL CIVILIAN ______________. 326 252 15 B
Naval propulsion reactors. _ - ___________ 26. 8 24.9 12. 9 9 4.:
Ajreraft reactors. - .. ________ e 22. 6 14. 6 3.3 T
Army package power reactors._..__._.______ .6 —_ — =
Operating service facilities_ . __________.__ 5 4 7.8 5.7 23
General . _ ____ ... 12. 6 12. 4 7.6 3=
_———
100.6 849 310 3,
Depreciation of facilities_. _.__.________. 17. 4 15. 2 — -
—
TOTAL - - . $118.0 $100.1 $31.0 837¢

To further encourage the interest of private enterprise in civilian
uses of atomic energy, AEC began issuing permits for access to con-
fidential information to those applicants who could evidence a poten-
tial use or application of the information in their business, profession
or trade. Access to certain specific secret information is also granted
if the applicant can demonstrate that such information has an immed-
ate or significant effect on his business, profession, or trade. Appli-
cants for permits must obtain appropriate security clearances and
agree to pay established charges for publications and other services
furnished by AEC.

From the time the access program was announced in April 1955 to

June 30, 1955, 214 applications for permits were received. At theend -

of the fiscal year 148 of the applications had been approved and the
remainder were in process of being reviewed. In 1955, AEC als
established prices and charges for the sale or lease of source and
nuclear materials and issued licenses for 2,900 pounds of normal and

_ >pleted uranium and 110 pounds of thorium,
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«CAL RESEARCH COSTS INCREASED 3.3% TO $16.5
pHYS MILLION

..al research is carried on by the AEC for the purpose of assur-
Phy SlGovernment adequate scientific and technical accomplishment
ng th%eld of atomic energy. Every advance in atomic capability can
in the d back to laboratory research of the type now carried on under

-mgzgl'am' The aim is to develop and mobilize adequate scientific
ths }; and facilities for work on the most urgent and promising prob- .
tale? of atomic energy. About 70% of the research is done in the

” jssion’s own laboratories. The remaining 80% is done in facili-
Iﬂmm;ovided by educational institutions and private organizations.

%}fysical research costs increased to $456.5 million in 1955 from

¢44.9 million in 1954 or 3.3%. The following table shows the cost of

¥

e major types of research for 1955.

PraYsIcAL RESEARCH COSTS

Fiscal Year
1955

rsicS research : ‘ (in thousands)
o High energy physies__. e $7, 722
Nuclear structure and neutron physies—__.________________________ 8, 835
Extra-nuclear properties of matter—_____________________________ 1,435
Design and development of devices for physics research____________ 841
Physical methods of isotope separation____________ - - 390
T OTAL e e e e e - -- 19,223
$37. 9 (Chemistry research :
Process chemistry . __________ o 5, 004
e Chemical properties and reactions__________ —— 8, 793
1vilian Chemical isotope separation_________________________ 554
O con- other — e e T46
poten-
fession TOTAL. e ___ e e 15, 097
ranted
medi- ¥etallurgy and materials research :
’ Ay ;‘. Production, treatment and properties of materials. - 2,273
Appit- Alloy theory and the nature of solids 1,397
28 ‘fmd Effects of irradiation on materials_________________________ 870
ervices
L 4,540
1955 to 5. T
he end - itdloactive and stable isotopes________________________________ 2,011
nd the £ Laiversity cooperation and training_____ - 200
C alse 5 41,071
ce ﬂ“‘é o "reciation of facilities...__________________________________ 5,431
al and '

SO0OZLEL




e T
S L

180 APPENDIX 8

BIOLOGY AND MEDICINE RESEARCH COSTS
INCREASED 8% TO $29.7 MILLION

The development and use of atomic energy have raised map

Y Ques.

tions concerning the radiation effects—beneficial and harmpy

men, animals, and plants. In order to combat harmful effects
must first know what they are. Similarly, the developmey;

~0 I

utilization of beneficial applications of atomic energy in the 5.
e

BIOLOGY AND MEDICINE RESEARCH COSTS

Radiation effects on biological systems:

Cancer research_ o e

Medical research _— —

Biological research o
Biophysics research e

P OTAL e e e e

Combating radiation detrimental effects:
Medical research_____

Biological research_ .
Biophysies research

Beneficial applications of atomic energy:

Cancer research._ o o e

Medical research_____
Biological research -
Biophysics research__. ..

Distribution of isotopes for cancer research. ____ .- __

Biomedical problems in atomic energy operations:
Medical research oo

Biological research . ____________

Biophysies research__

Dosimetry and instrumentation—_______ . __

Vocational and special training___ . ____

Depreciation of facilities.—

ToraL B1oro¢y AND MEDICINE RESEARCH _______._.

|
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. is of primary importance. Both areas are being systemati-
Gience stigated in the AEC Biology and Medicine Research Pro-

ally 27 |
gﬁm}o"" and medicine costs increased to $29.7 million in 1955 from

101151]1011 in 1954, or 8%. The preceding table shows the cost of
7.

gL or categories of research in 1955. In this table “Medical”
the M « studies of AEC problems relating to the care, treatment and
5ndudianding of human physiology and disease. “Biological” in-

dernsstu dies of the immediate and long-range effects of radiation
¢ dints and animals. “Biophysics” involves studies to determine
o Lount of radiation which can be harmful to human beings and
the wdq of keeping the amount below that point in food, air, water
ethot® 1environment. It also includes costs of designing and test-

_nd genera L )
o puclear detection instruments, as well as studies related to waste
aqff

éi SPDSﬂ] problems.

ET COST OF COMMUNITY OPERATIONS DECREASED
- 12% TO $10.4 MILLION

Because of the isolation of some of the major atomic energy facili-
ies from population centers, it was necessary to establish communi-
:e- during World War IT in which both government and contractor
4 rsonnel could live. Entire communities were built including houses,
greets, schools, business buildings, and utility systems at a total cost
of almost $300 million.

To facilitate establishment of local government at Oak Ridge, Tenn.,
ad Richland, Wash., Congress, in 1955, authorized AEC to sell the
Louses, apartments, and business buildings to occupants or other in-
terested persons. The Act also provides for transferring the munie-
ipal facilities and utilities to the new city governments or for selling
them to other organizations. Cost of these community facilities less
sccumulated depreciation amounted to $150 million at June 30, 1955.
4 (Community operations include four major activities: (1) munic-
£ 1pal government which provides such services as schools, police and
2 fre protection, street and road maintenance, and public health and
suitation; (2) utility operations, including water, electricity, gas,
¥ S, transportation, and communications facilities; (3) real estate,
§ *bichinvolves the maintenance and administration of family housing
: f?fl()rnlit01-3' units, leasing of concessions and direct commercial
¥ntes; and (4) the operation of hospitals. The following table

1

shinre f . . . . .

uws the results of operations of the various communities for fiscal
Yar 1955,

5o et it

B e
R IR A
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CoMMUNITY OPERATIONS FOR THE YEAR ENDED JuNE 30, 1955

By Community

Summary Total Oak Ridge Richland Los Alamos
Expenses: ' (In millions)

Depreciation._ .-~ c----- $13. 3 $5. 1 $3. 6 $4. 2
All other_ - - - o eomeoeeeem- 18. 7 8.8 5.6 4.0 ;
Total eXpenses. — .-~ 32.0 13.9 9.2 g2
Deduct: !
RevenuUe o ccccmccmmmmeem 21. 6 10. 1 6. 7 4.3 ;
—_—
NET COBTw e o o ceeemee - $10. 4 $3. 8 $2.5 $3.9 $0. 9
%

Major Activities

Municipal - - oo $10. 9 $5. 1 $3. 3 $2.3 $0.9
Real estate (net revenue) .____._ (1. 1) (1. 2) .9 1.0 \
Utilities (net revenue) ___.._---- (.2) (.3) (.2) .3 -
Hospital - eeeeem e .8 .2 .3 .3 -
e——
NeT CosT AS ABOVE______ $10. 4 $3. 8 $2.5 $3.9 $0.9
. el

AEC ADMINISTRATIVE EXPENSES DECREASED 2% Tg
$34 MILLION

The direct AEC costs of general management, executive direction,
and technical supervision of operations, negotiation and administra-
tion of contracts, and supporting administrative services, totaled $34.0
million during 1955, as compared with $34.6 million during 1954.

Administrative expenses compared to the total cost of operations
continued to decrease. They amounted to 2.6% of operating costs
during 1955 as compared to 3.4% 1n 1954, 3.9% in 1953, and 4.7%
in 1952. .

Administrative expenses for 1955 and 1954 were as follows:

Fiscal Year FiscalYear

1955 195}
(In millions)
SalArIeS o o e e e m e m $26. 1 $21.2
Mravel o o o o e 1.4 1.3
Communications, supplies and other____ - 5.5 5.1
Depreciation _ e 1.0 1.0
$34.0 §34.6

SO0 m4
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.3 OF SECURITY INVESTIGATIONS DECREASED 22%
co° TO $9.8 MILLION

otal cost of making security investigations in 1955 was $9.8 million,

5 g million less than the 1954 cost of $12.6 million.
arTh'e decrease can be attributed to two factors. First, the total
per of full-background investigations for employee clearances
M eased from 58,618 in 1954 to 44,918 in 1955. Second, the Com-
de.cl'_on established a new type of clearance for certain contractor
Joyees and others who handle only material of a low order of
o Pjtjvity- The new type of clearances cost only 2% as much as
gj;ie for employees who need access to highly classified information.
;gnaller total number of clearances was possible because of the

jiminishing construction activity with its characteristically high rate
of Personnel turnover.

RCAR (PR e

OTHER EXPENSES TOTALED $2.2 MILLION

The principal items comprising other expenses in 1955 are $1.1
nillion for abandoned construction projects, $0.8 million for materials,
displays and printed matter used at the Geneva conference, and $0.3
nillion for miscellaneous other expenses.

OTHER INCOME TOTALED $5.7 MILLION

Income from operation of communities and reimbursement for work

3 prformed for others is applied as a reduction of costs. In fiscal

§ vear 1955 ineome from other sources was as follows:

3 Amount

§ (In thousande)

_____________________________________________________ $1, 692

S 997

_________________________________________ 702 .
________________________________________ 540
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COMPLETED PLANT AND EQUIPMENT INCREAgpy,
43% IN 1955

In fiscal year 1955, more new atomic energy facilities wepe c
pleted by AEC than in any prior year. Completed plant ang equ?‘
ment increased to $5.9 billion at June 30, 1955 from $4.1 billioy b
June 30, 1954 or 43%. Construction work in progress AIMOUNte at
$629 million at June 30, 1955, bringing the total AEC investment
plant and equipment to $6.5 billion. When construction now gy,
ized is completed, AEC plant and equipment will total approxim&te]r‘
$7.5 billion. d

The chart below shows the progress on the major plant eXpangj,
program undertaken several years ago to meet the need for 4 mucﬁ
larger capacity for production of nuclear products. The sharp redué.
tion in construction work in progress at the end of 1955 showg that
this expansion program is nearing completion.

INVESTMENT IN PLANT & EQUIPMENT

BILLIONS OF DOLLARS

0 1 2 3 4 5 s ,

JUNE 30 ! | Y

COMPLETED I CONSTRUCTION WORK

iN PROGRESS

1950
1951
1952
1953
1954
1955

The table on the next page shows the amounts invested in the various

types of facilities. It also shows that 80.7% of AEC plant is for ¥
production purposes, 11.4% for research installations, 4.7% for com- §
munity facilities and 8.2% for administrative and other buildings and ]

equipment.

Among the production facilities, the greatest investment has bees !

made in gaseous diffusion plants where uranium 235 is separat
186
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INVESTMENT IN PLANT AND EQUIPMENT

JunEe 30, 1955

Construction

Percent
Ot [n Progress  Totel of Total
ion facilities:

dg(:;eous diffusion plants, produc-

tion reactors, and separations
reAS.—---- === -====—-=-=--= $3, 463 $378 §3, 841 59. 2

: - apons production, fabrication,
3 W ea}:iostorage __________________ 311 105 416 6. 4
3 03:; ________________________ 880 98 978  15.1
= ToTAL PRODUCTION _________. 4, 654 581 5,235 80. 7

% h facilities:

%? ?ﬁﬁcbomtones ................... 418 14 432 6.6
1 Civilian resctors.— .- 93 2 95 1.5
F | Military reactors_ - 98 18 116 1. 8
1 Accelerators_ _ - oo 40 5 45 .7
Other—cem-mmmmmmmmmmmmmmm oo 49 5 54 .8
ToTAL RESEARCH.__________.__ 698 44 742 11. 4
fommunities ----------------------- 299 4 303 4.7
\Jministrative and other ... 207 —_ 207 3.2
TOTAL - - o ccmemmmmemmee oo $5, 858 $629 $6, 487 100.

; trom normal uranium. This process 1s dependent upon the extremely
dight difference in mass of the two uranium isotopes. The separa-
uon involves several thousand stages in each of which the gas diffuses
srough porous barriers and the lighter U-235 is gradually separated
iand concentrated. Plants of this type are located at Portsmouth,
Ohio; Paducah, Ky.; and Oak Ridge, Tenn. The plant at Oak Ridge

i U-shaped nearly a mile long, averages 400 feet wide and 60 feet
3 uheight, and requires 60 acres of roof to cover it. It involves thou-
ands of miles of pipe and thousands of pumps and control instru-
nents, all of which must be leakproof and highly resistant to corrosion.
There is also a large investment in production reactors where plu-
num and other nuclear products are made. These reactors are
«ated at the Hanford project, Richland, Wash. ; and at the Savannah
Z‘:iéver project near Augusta, Ga. Water from the Columbia and
%nnnah Rivers is used to cool the reactors. After plutonium is
moduced in reactors, it is separated from uranium and fission products
themical means. Dangerous waste products are stored in large

“derground tanks. Much of the material must be handled by remote
atrol,
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The construction of these facilities must be of the higheg
and precision. All this naturally increases the cost of faciljt ality
fact, the AEC’s investment in plant is $70,000 for each Operat-]es‘ §
tractor employee which is higher than in any other major mlng ton.
turing industry. ANufy,,
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COMPAR
J
ASSETS u;;esgo‘ Jung o,
Cash: (In thoueandigs‘
In U. S, Treasury oo ooomeomeeeeee e $2,215,329 go 82;6
With integrated contractors__._.______ R 81,949
44,&:3;3
2,247,218 o ¢
] Ml. 623
Working capital advances: T~
‘With other Federal agencies_____________________ 99, 773 100 ¢
‘With nonintegrated contractors______ . ___ . 4, 418 42;;
—_—
104,1 -
O 105,
Accounts receivable, less allowance for uncollectible ac- T
counts of $192 thousand in 1955 and $209 thousand in ‘
1954 ___ ‘ ——— ——————————— 10, 665 7,08y
. \\-
Inventories:
Production inventories in processS oo 1, 061, 383 807, 31
Source and special nuclear research material______ 143, 612 103' 71;
Stores, less allowance for loss of $9,929 thousand in '
1955 and $10,620 thousand in 1954« ___——____ 75, 5718 68, 514
Special reactor material - _______________ 186, 689 16, 143
Other special materials________ . _____________.__ 11, 266 3,85
\h—
1, 308, 558 999, 617
——————
Prepayments and deferred charges_ o __ 21, 494 2, 46
_—hﬁ
Plant :
Completed plant and equipment____________.____. 5,858,349 4,090,271
Less—Accumulated depreciation________ _______ 1, 069, 620 860, 145
4,788,720 3,230,122
Construction work in progress___ _— 628,952 1,615 1%
5,417,681 4,845, %%
Collateral funds and other deposits__________________ 29, 352 30,225
TOTAL ASBETS e e $9, 139, 219  §$8, 951, s

NOTES TO THE BALANCE SHEET

1. For security reasons inventories of stockpiled products are not Included in assefs 12

this report.

2, The balance sheet does not include 147,166.715 troy ounces of silver loaned to AEC
by the Treasurer of the United States for use as electrical conductors in plants. ﬁ
on market quotations at June 30, 1955, this silver had a value of $133 million. Apvfgg
mately 89,213,576 troy ounces are to be returned during the fiscal year 1956, cos

$409,000 to process Into bullion form,
3. Claims of $668,000 for refund of certaln state taxes have not bee
receivables.

4. In addition to the liabilities shown on the balance sheet, AEC had at June 3
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N ANCE SHEET
B LIABILITIES AND AEC EQUITY June 80,

1955

191

June 80,
195}

g . (In thousande)
riabimlem;ts payable and accrued expenses ... $234, 845 8203, 258
Afcfkiﬂg fund advances from other Federal agencies__ 57, 017 86, 915
W5 held for Others 6, 997 9, 015
II')‘ ferred CreQtS oo 353 388
TOTAL LIABILITIES __ 299, 212 299, 576
C equity July 1 8,652,224 8, 349, 365
F ]
Additions:
Appropriated funds—net 1, 209, 860 1, 042, 492
Nonreimbursable transfers from other Federal
agencies o 3,002 1, 985
1,212, 862 1, 044, 477
Reductions:
Net cost of operations and adjustments to costs
of prior years.__ . ____ . ______ _ 1,276,280 1, 001, 305
Less—change in inventories of research .
materials and work in process___——_—____ 293, 893 267, 767
982, 387 733, 548
Nonreimbursable transfers to other Federal
AZENCIeS 29, 454 —
Funds returned to U. S. Treasury————— o ___ 13, 238 8, 070
1,025,079 741, 618

AEC equity, June 30

B, 840, 007 8§, 652, 224

TorAL LiARILITIES AXD ALEC EqQUITY

$9, 139, 219 38, 951, 800

$31 million:

ense Production Act of 1950 to the extent of

Reation pay of AEC and contractor employees of
Glicable to

discovery of new uranium sources.

residues of foreign ores processed in this country.

i) eontingent liabilities for claims against the Federal Government or AEC contractors of
Loproximate) (b) contingent labilities as guarantor on loans under the
5.8 million; (¢) commitments for

12 million: and (d) commitments

future periods represented by unpaid obligations of $878 million.

E ARC has guaranteed minimum prices through March 1962 for domestic uranium

’5 and concentrates. In addition, bonuses are payable under certain specified circum-
¥anees to stimulate the

The AEC also has long-term
&d?ﬁl{ggts for the purchase of foreign ores, the development of foreign ore Bources,
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UNITED STATES ATOMIC ENERGY COMMISSI()N
COMPARATIVE STATEMENT OF OPERATI()NS

Fiscal Year
ended
June 30, 1955
Production costs:

Procurement and production of source and special

(In thOumndJ‘;o,lsg

Fiscq
€ndeq

r

M

nuclear materials_______________________.__. $784, 888 $55
Weapons Program__ . o - ________ 259, 706 25%{&;
1, 044, 594 m
Research expenses : T~
Reactor development__________________________ 118,045 100 ¢
Physicalresearch_______ _______________________ 46, 502 44' Uoe
Biology and medicine_ . _______________________ 29, 702 27‘9(5
» VI
194, 249 m
o
. . \\
Community operations:
Expenses__.___ . ______ . 31, 970 32,113
Less—Revenues__________ . ______________ (21, 597) (20'2913
TTTe——
10, 373 11, &
_ "
AEC administrative expenses_.... . ______________ 34, 027 34,671
Security investigations____.________________________ 9, 817 12,50
Other expenses_.____ . ______________________ 2,158 9,02
Other income_______ ______ . (5, 683) (5, 013)
_—
NET CoST OF OPERATIONS o e e 1, 289, 535 1,039,178
Credits applicable to prior years’ cost—mnet___________ (13, 255) (37,8721
Net cost of operations—Iless credits applicable
to prior years’ costs________ . ______________ $1, 276,280  $1,001,305

Nore.—Costs of operations shown in this statement represent costs incurred
during the year for procurement and production of source and special nuclear
materials and weapons parts and assemblies, and includes depreciation of §237,

123 thousand in 1955 and $205,163 thousand in 1954,
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AUDITOR'S REPORT

pave examined the balance sheet of the Atomic Energy Commission as
e

¥ une 305 1955 and the accompanying statement of operations for the
s:sgal year then ended.
f

o statements are a consolidation of financial statements of the
fneSAEC operations Offices, the Washington Office, and their inte-
teﬂted contractors. In ths AEC-wide audit examination thereof, the
&8 nms of control and related procedures affecting the principal
555;:11;135 including the accounting systems, of the AEC and its
sc:egated contractors were reviewed, and without performing detailed
maits of transactions, examinations or tests of the accounting records
s supporting evidence were made by methods and to the extent contem-

ated by the AEC internal audit program and considered necessary in
the circunstances. However, the audit program did not provide for

4id the audits include the verification of quantities and values
of production inventories in process, source and special nuclear
research materials, and stockpiled products.

subject to the qualification noted in the preceding paragraph, and
pased upon the opinions furnished by the Chief Auditor of each Opera-
tions Office with respect to the financial statements of that Office,
1t is my opinion that the balance sheet and accompanying statement

of operations, together with the notes thereto, fairly present

the assets, liabilities and equity of the Atomic Energy Commission as
st June 30, 1955 and the operating costs for the fiscal year then
ended, in conformity with applicable AERC policies » contractual pro-
visions, and generally accepted accounting principles.

(laile) 7.

istant Controller for Auditing
September 30, 1955

SIS
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SOURCES AND USES OF AEC FUNDS
Fiscal Year Ended June 30, 1955

Operations lont ang
Equipmens Ty
(In Milliony) =

Cash balance, July 1, 1954 _______ . _____.___.... - $896  $2, 001 %
Funds provided by: < Koy
Congressional appropriations—net_________._ - 1,099 111 1
Working fund advances_ _ .. _.________.___. 9 . v2lg
Community revenues_ - ____ . __ . _-___.__._- 22 - 4
Decrease in working eapital__________________ 28 @) 2
Other SOUTCeS o _ o o oo e e - 19 — 3@;
g
TOTAL AVAILABLE. - .o oo - 2,073 2 110 ?;;
Funds used for: T
Operations:
Produetion costs. .- _________ 848 — 818
Research expense.__ .- ______ 167 - g
Community eXpense . . - - coecooooooo- 19 — 1;
AEC administrative expense_. .- ____._____ 33 —_ 3
Security investigations_ . ... _ .. ______ 10 — 10
T TT——
1,077 —  Lom
Plant and equipment_ . _._ o __..__ — 836 835
Work done for others. - _ ... ___ 40 — 40
Funds returned to U. S. Treasury___ . ___._.___ 10 3 13
Other uses. - oo 2 — 9
————
Toran USED_ . __ . . 1, 129 839 1,068
Cash balance, June 30, 1955 _ . _________._______.. $944 $2 913

31,271

CASH IN U. S. TREASURY—$2,215 MILLION

Cash shown on the balance sheet includes unexpended appropria-
tions of $2,155 million at June 80, 1955, of which $1,113 million was
committed for construction of facilities and for operations. The
remainder of $1,042 million is available for fiscal year 1956 require-
ments. Also included are balances of working funds from other Fed-
eral agencies of $59 million for work which has not been completed,
and agent-cashier funds, withholdings from employees’ pay for taxes
and savings bonds and other funds on deposit with the U. S. Treasury,
totaling $1 million.

Cash in the U. S. Treasury decreased $682 million during fiscal year
1955 ; this includes a decrease of $730 million in plant and equipment
funds and an increase of $48 million in funds available for operations.
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CASH WITH INTEGRATED CONTRACTORS—
| $31.9 MILLION

The anused balance of cash advances to maj or AEC operftting and

\ction cost-type contractors, who maintain records which are an

~onstr1] art of the AEC accounting system, was reduced $12.7 mil-

iﬂteg;ﬁriﬁa the year. This reduction was accomplished by providing

' Hontwctor: with smaller amounts of cash at more frequent intervals

cgl}inance AEQC activities, thus reducing interest expense to the Fed-
eral Government.

WORKING CAPITAL ADVANCES—$104.2 MILLION

orking capital advances are amounts advanced to other Fedgral

wencies and nonintegrated contractors for the purpose of procuring
mﬁterials or other assets or for the payment of costs 1ncprred in AEC’s
beilalf' The following schedule shows the unused portion of advances
1 other Federal agencies at June 30, 1955, and June 30, 1954.

June 30, June 80,

1955 1854
(In millions)
General Services Administration_____._________ o $51.9 8$35.7
pepartment of the Army______ . ________ o _____.__ 35.2 _ 53.3
pepartment of the Navy_________________._._________________ 7.1 7.9
pepartment of Commerce_.____. _________._______ 2.6 .5
pepartment of Interior__._____________.______________________ 1.9 2.9
{)ther ——————————————————————————————————————————————————————— 1- 1 . 6
$99.8 $100.9

Advances to contractors whose records are not integrated with those
of AEC are usually relatively small or of short duration. Advances

to such contractors amounted to $4.4 million at June 30, 1955, or $0.2
million less than at June 30, 1954. '

ACCOUNTS RECEIVABLE—$10.7 MILLION

Accounts recervable arise from the sale of material and radioiso-
topes, from services performed for others, from refunds due AEC,
ud from rent, utilities, and other services provided tenants in AEC

vlied communities. The amount of these receivables increased $3.5
million in 1955.

Receivables shown on the 1955 balance sheet have been reduced by
v allowance for uncollectible accounts estimated at $0.2 million.

SO0ETAG




196 . APPENDIX 8

PRODUCTION INVENTORIES IN PROCESS——$1,061
MILLION

Production inventories in process consist of uranium and thoriy,
source materials, special nuclear- and thermonuclear materig]g -
weapons materials and parts. The increase of $254 million iy 195-
over 1954 reflects the increased production activity made possible {j ’
putting new plants into operation. For security reasons stockpne;;
products are not included in inventories in this report. -

y Al

SOURCE AND SPECIAL NUCLEAR RESEARCH
MATERIAL—$143.6 MILLION

This includes source and special nuclear research materials that
have been diverted from the production process for use in research 4y, d
development activities. The increase of $40 million in 1955 over 1954
is the result of increased emphasis on these activities. Although 5
portion of these materials will be consumed in research, the bulk of h,
inventory could be returned to the production process if necessary,

STORES—$75.6 MILLION

Stores inventories include the cost of materials, supplies, and parts
on hand normally used or consumed in operations, maintenance, anq
generaluse. For management purposes, stores inventories are divided
into those for current use, items held in standby for future use, and
those which are excess to the needs of the contractors. The amounts
in these three categories are as follows:

June 30, June 30,

1955 1954
(In millions)
CUrrent USe - oo o o e e $78.5  $66.9
StanADy - e .6 4.8
BXCO8S o e e 6.4 7.4
Total o o e 85.5 79.1
Less allowance for 108S__ oo 9.9 10.6
$75.6  868.5

Stores inventories increased only 8% during 1955 while the total
cost of operations increased 24%. Current use materials and supplies
in inventory at June 30, 1955 represent an amount which on the aver-
age will be used in 4.9 months. The decrease of $4.2 million in standby
inventories in 1955 was due to transfers of certain items to the current
use category.

Stores inventories shown on the balance sheet for 1955 have been

~aduced by $9.9 million for estimated losses that may be incurred
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sPECIAL REACTOR MATERIAL—$16.7 MILLION

] reactor material includes beryllium, zirconium. and ofjher
which is not available through the usual channels in 51_1ﬂ[ic.1ent
because of limited commercial production or applications
AEC's field of activity. This material is for use in reactor
s and for research.

S ecia
aterial
ﬂuanti t}'
l;ﬂique_ to
operation

OTHER SPECIAL MATERIALS—$11.3 MILLION

Other special materials are those materials that generally have a
. 1, monetary value in relation to volume and weight. They include
mfﬁum, gold, silver, platinum, palladium, and certain other special
i .

mﬁterials'

PREPAYMENTS AND DEFERRED CHARGES—$21.5
MILLION

payments made in advance for goods and services and costs appli-
mble. to future periods decreased to $21.5 million at June 30, 1955
from $22.5 million at June 30, 1954. The most significant item at
Tune 30, 1955, 1s $17.5 million advanced against future production
of raw materials, to aid in the development of source material ore
geposits. These advance payments are reduced, under the terms of
the agreements for purchase of ores, as deliveries are received.

(OMPLETED PLANT AND EQUIPMENT—$5,858.3 MILLION

The cost of a plant construction project or an operative unit within
aproject is transferred to completed plant and equipment from con-
sruction work in progress when the facilities are placed in service.

The following table shows the major types of assets included in
mmpleted plant and equipment :

June 30, June 30,

1955 1954
(In millions)
Land and improvements______________________________ $194. 8 $150. 9
Buildings and struetures______________________________ 1,869.0 1,521.5
Equipment_____________ ___ o __ 2,961.6 1,838.7
Utilities  _ 816.0 573.1
Other—_ ___ 16.9 6.1
Torar Cosr_ o ____ 5,858.83 4,090.3
Less accumulated depreciation_ . __________________ 1,069. 6 860. 1

DEPRECIATEN VALUE — o oo $4,788.7 $3,230.2
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CONSTRUCTION WORK IN PROGRESS—§629 MILLI()\,

Construction work in progress includes partially completeq bl
and equipment, inventories of construction materials ang sup Itilm
construction equipment, and temporary construction facilitieg 'Iex
amount in progress decreased to $629 million at June 30, 1955 N b
$1,615 million at June 30, 1954, or 61%. The major items trans’ferfm
to completed plant and equipment during fiscal year 1955 were gaseﬁ
diffusion facilities at Portsmouth, Ohio; Paducah, Ky.; anq 0u§
Ridge, Tenn., and production reactors at the Savannah River, Ge(f '
gia and Hanford, Wash., projects. Construction costs during ﬁ“ri
year 1955 amounted to $842 million or 31% less than costs of $1.Ela
million for 1954. o

COLLATERAL FUNDS AND OTHER DEPOSITS-g9g 4
MILLION

Collateral funds are deposits with insurance companies to funq y,
serves for immediate use in the event of a catastrophe. Other deposits
include deposits with contractors to provide funds for payments ¢,
employees suffering disabilities from certain causes, deposits in escry,
to provide funds for the purchase of pension benefits and annuities fq,
contractors’ employees, and other funds established pursuant i,
specific contractual agreements.

The following table shows a breakdown of collateral funds apq
other deposits:

June 30, June n,

1955 1954

. (In thousands)
Insurance collateral funds_ . . ______ 318,600  $18 6m
HEmployee benefit funds of cost-type contractors____.__.___ 4, 290 5, 206
Sundry collateral and special contract funds_____._____ 3, 655 3,610
Insurance deposits_ 1,779 1,640
Other AepoSits_ oo e 1, 028 1, 088
TOTAL e e $29,352  $30,2%

ACCOUNTS PAYABLE AND ACCRUED EXPENSES—
$234.8 MILLION

Unpaid costs of goods and services received include amounts owed
for raw materials, supplies, special reactor and other materials, power.
equipment, wages earned by employees, and services performed by
nonintegrated contractors or other Federal agencies. Accounts psy-
able and accrued expenses increased to $234.8 million at June 30, 195.
from $203.3 million at June 30, 1954.
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ORKING FUND ADVANCES FROM OTHER FEDERAL
W AGENCIES—$57 MILLION

| Unexpended balances of funds advanced to AEC by other agencies
) Contemplation of recelving services, materials, or other assets from

laEC decreased to $57.0 million at June 30, 1955 from $86.9 million
;t June 30, 1954

FUNDS HELD FOR OTHERS—$7.0 MILLION

Funds held by AEC and its integrated contractors which belong
o others include amounts deducted from employees’ pay for income
taxes, savings bonds, social security, and insurance. They also in-
cJude collections made for other governmental units such as states and
municipalities as well as deposits received on containers and other

Stems.
i DEFERRED CREDITS—$0.4 MILLION

Deferred credits are liabilities for amounts which have been re-
ceived but for which the goods have not been delivered or the services
rendered. They will therefore be earned in the next or succeeding
fiscal periods and will be recorded either as income or reductions of
cost at that time. The amount decreased $35 thousand in 1955.

AEC EQUITY—$8,840.0 MILLION

The interest of the United States Government in AEC assets in-
creased $188 million in 1955. In this report, it is understated for
security reasons by the cost of stockpile product inventories.

The schedule on the next page shows the investment of the United
States Government in the Atomic Energy program.

SO0ELE0
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U. S. GOVERNMENT INVESTMENT IN THE ATOMI(}
ENERGY PROGRAM '

From June 1940 through June 1955

Amount
Appropriation payments net of reimbursement: (In milliong)

National Defense Research Council . ________ %0.5
Office of Scientific Research and Development_ . ______ 14. ¢

War Department (including Manhattan Engineer Dis-

triet) :
Fiscalyear1943_____ __ . . 77.1
Fiscalyear 1944 __________ . 730. 3
Fiscal year 1945 _ _____ . 858. 6
Fiscalyear 1946 _ ___ . 366.3
Fiscalyear 1947—part_ . ____ . ______. 186. 0
. o $2,233 4
Atomic Energy Commission :

Fiscal year 1947—part__ . . _____ 146. 1
o Fiscal year 1948 ___________. e 477.8
o Fiscalyear 1949____________. I 627.3
' Fiscal year1950_____ _ ______ .. 534. 3
Fiscalyear 1951 ______ ______ . . ___ 920. 5
Fiscal year 1952 _ _ _ _ e 1, 669. 4
Fiscalyear 1953 ____ 1, 812. 7
Fiscalyear 1954 . _________ . ______ e 1,930.5
Fiscal year 19556 . 1,861.9

TorAL PAYMENTS—Net . 12,213 7
Unexpended balance of appropriation, June 1955___ ________________ 2,154.7
TOTAL APPROPRIATED FUNDS_ e 14, 368.4
Less:
Collections paid to U. 8, Treasury. e oo 43.5
Property and services transferred to other Federal agen-
cies without reimbursement, net of such transfers re-
ceived from other Federal agencies. ... ... ____ 26. 6 :
0.1
Torar INVESTMENT THROUGH JUNE 30, 1955__ o ______ 14, 208.3
Less:
Cost of operations including depreciation and obsolescence from
June 1940 through June 30, 1955 . 5,456 3

AEC equity at June 30, 1955
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