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. 3ms: We have the honor to submit herewith the Fifteenth Semi-
qnual Beport of the United States Atomic Energy Commission, as
“qired by the Atomic Energy Act of 1946.
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Uxrrep States Aromic Exerey Conaission,
Josepu CAMPBELL.
THoMas E. Murray,
H. D. Syuyrn.
EuceNe M. ZUCKERT.
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FOREWORD

The historic proposal of the President before the United Nations
.y December 8 marks a significant new stage in atonuic energy de-
Jopment. As this report is submitted to the Congress the discussions
yroposed by the President have just begun.

Among the numerous developments in the atomic energy program
fthe United States during the last 6 months was the start of a
oject Tor the design and construction of the Nation’s first full-scale
f1dustrlal nuclear powerplant. This deciston was made against a
wckground of continued progress in reactor development.

‘Asa basis for further civil defense planning, the health and safety
% givities of the technical cooperation program in which the United

- jates, Canada, and the United Kingdom joined in 1948, were en-
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i yped to include information relating to blast, heat, and radiation

'-__ ects of atomic explosions on human beings and their environment.

Continued emphasis was placed on the discovery, development, and

= ,;plmtdtlon of new sources of raw materials and the building of new

= deats to ready these materials for the Commission’s manufacturing
’3C111t188 which continue to expand. Raw materials sources, both

% iamestic and foreign, increased and there are now nine ore processing

A ,-mterq in the United States.

= The new feed materials plant at Fernald, Ohm was completed and

-+ yme expansion of these facilities is ‘Llready underway. Throughout

:ge AKC operations new plants came into production, raising the level

“doutput and decreasing unit costs.

- During the second half of the year the AEC construction program
._.»munted for 3.35 percent of the Nation’s total construction
..apenditures.

In connection with research and development in the weapons pro-
mm, preparations are underway for an experimental test series at
¢ Pacific Proving Ground. Recent technical developments in the
nduction of weapons and weapon components made it possible to
aeel construction of the Spoon River explosives plant, resulting in
substantial saving.

While continuing the necessary study of means of protecting man
winst the harmful effects of radlatlon, the Commission gave in-
< ™sed emphasis to finding new and improved methods of applymn'

=R ~dear radiation in the treatment of human disease. Further prog-
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VII ' ' FOREWORD

ress was made in the localization of brain tumors. Radioiget Opes
were used to study the immunity mechanisms of the body., The Valu\_
of radiothulium in compaet portable units for eclinical 110331tgen0:
raphy was demonstrated. During the period, the Commission de;
icated a new Health Research Laboratory at Los Alamos Wl‘]ér-
biomedical and industrial hygiene groups are pursuing thejr “‘Ori
with the aid of the finest equipment ever designed for the PUTPose

Research continued vigorously with strong emphasis on studieg of
the fundamenta)] nature of matter. Among new tools that beca,
available for this and other research work are a new small “Water
boiler” reactor at Livermore and two new electronic computerg th
AVIDAC at Argonne and the ORACLE at Oak Ridge. e

While the Commission was moving toward its decision to hujjg ,
full-scale power reactor, it enlarged the program of participation y,,
industrial study teams exploring aveunes to industrial power Ot-he}
than the chosen pressurized water design. Work currently going oy
in other phases of the reactor development program, including con.
stant efforts to improve the performance characteristics of the pro-
duction reactors at Hanford and Savannah and continued develop.
mental work being done on naval and aireraft propulsion system,
also will contribute eventually to the development of industrig)
nuclear power.

Events of the year at-home and abroad drew attention to the neeg
for important amendments to.the Atomic Energy Act. The Commis.
sioners and staff have given, in recent months, considerable time to
the preparation of recommendations which will be transmitted early
in 1954 for consideration by the Congress. |

Lewis L. Strauss of Virginia, as noted in the Fourteenth Report.
entered upon the duties of Chairman on July 2 and on July 27 Joseph
Campbell of New York became a member of the Commission. Ken-
neth D. Nichols retired as Major General, U. S. Army, to become
General Manager of the Commission on November 1, succeeding
Marion W. Boyver who had completed the three-year term he had
agreed to serve. In the staff, Walter J. Williams resigned, effective
February 1, 1954, as Deputy General Manager ; Dr. William L. David.
son, as Divector of the Office of Industrial Development, effective
December 31, 1953, and Dr. Walter F. Colby, as Director of the Office
of Intelligence, effective September 27, 1953.
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Raw Materials

2 progress was made during the second half of 1953 in all phases of
"g-._we Commission’s raw materials procurement program. (.)vers'eas
= Qurces of uranium were expanded and further develqpment 1S bezmg
= ;,ughed. The steady increase in the domestic prod}lctmn of uranium
E o and concentrates was maintained al}d expansmn_of the mining
© ,dustry continued. Exploration activitivs, both fore.lgn and domes-

i were further expanded and there were advances in research and
£ qocess development.

Donszestic. Propucrion

% g September the Commission extended from March 81, 1958, to
% yfareh 31, 1962, the expiration date of its guaranteed minimum price
chedule for uranium ores on the Colorado Plateau. The Commission
Jso extended from February 28, 1954, to February 28, 1957, the time
wring which initial production of uranium ore from new domestic
- gines will be eligible for bonus payments. These actions were taken
wprovide a continuing incentive for the discovery, development, and
aeductlon of uranium from domestic sources.

:.{:-i“h.‘lﬁf!:'..’!

= jre Production
Z Qre is being produced from over 525 mines, mostly on the Colorado
- Yptean, with principal production coming from the Morrison and
-dinarump formations, and more recently from the Chinle, Entrada,
“ad Todilto formations. In South Dakota and Wyoming the Lakota
“ormation has been the principal source of ore production. Some
wduction 1s also coming from fissure veins in the Marysvale, Utah,
istriet, the Colorado Front Range and the Boulder Bathelith area
#r Boulder, Mont.

The three main types of ore being produced are the vanadinm-rich
s from the Morrison formation, the vanadium-poor ores from the
tinarump formation and the limestone ores from the Todilto forma-
@, Mine operators, who a few years ago were mining ore mostly
- -"™m the rims of canyons or through inclined shafts a short distance
:g‘ék from the rims, are now mining through vertical shafts, some of
~=uch will be as deep as 600 feet, as the more easily accessible deposits

“tdepleted and deeper deposits are discovered and developed.

g




4 MAJOR ACTIVITIES
Qre Processing

The completion in September of the new ore-processing Plang 4,
Bluewater, near Grants, N. Mex., by the Anaconda Copper Minip,, C L
increased to nine the nwaber of nranium ore-processing plantg ;.. ¥
United States. Anaconda is contemplafing the construction f ad
tional facilities to treat the sandstone-type ores being produceq in ﬂ:u
area and stockpiled at the ore-buying statimrx at Grunts. Constryetjy,
of a tenth plant at Shiprock, N. Mex., by Rerr-MeGee Oil I“duStrig-.-l
Inc., will begin early in 1954, This plant will treat the oreg beiri;;
produced in the Lukachukal Mountain area .of northeastern -’\rizg;:
and other areas on the Navajo Indian Reservation, together wity, th();
stockpiled at the Shiprock ore-buying station over a period of yhq,,
2 years. Facilities were enlarged by Vanadium Corp. of Ameriq, at
its Naturita and Durango, Colo., mills, and by the Climax Uraniyy,
Co. at its Grand Junction, Colo., mill. Additional Processing Iﬂam;
are being considered for treatment of ore reserves recently deVE}Opo{‘II
in the Bedrock area of Colorado and in the vicinity of Moab, Utah,

The Commission is planning expansion of its facilities at Monticellq
Utah. The Galigher Co. is the contractor operating this mill. !

Uranium from Phosphate

The second plant for byproduct recovery of uranium from phos.
phate rock was completed in October at Texas City, Tex., by the Texas
City Chemicals, Inc., and is now in production. The third and foar
plants, under construction in Florida by International Minerals and
Chemicals Corp. and Virginia-Carolina Chemical Corp., are expected
to be ready for production early in 1954,

Legistation Relating to Oil and Gas Leases

On August 12, the President signed Public Law 250, 83d Congres,

which provides a means for validating mining claims located betwee:
July 31, 1939, and January 1, 1953, on preexisting oil and gas lepws
on the Colorado Plateau area. The statute, however, did not opes
Jands covered by such leases to future mining locations. The Comr
mission ig preparing to issue leases on such lands in order to permt
and encourage private prospecting and mining. Details of the leasing
conditions will be announced.

Additional Access Roads

The Bureau of Public Roads has allocated $1,0.:”:t4,000 for the :1;
ctruction of 131 additional miles of access roads 1nto uraniufm ?
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g areas. These roads are being built in Utah, Colorado, Arizona,
,é‘.‘;-Mexico, and South Dakota. A total of 783 mﬂes of access roads
* . completed under an carlier program.

Forriox PRODUCTION

;';ubgtantla,l quantities of uranium were delivered to the United
eS from foreign sources during the second half of the year.

;:'zlyz'aﬂ Congo

& i‘he Belgian Congo continues to be a major producer of uraninm for
:-:g,hﬂ atomIC eNnergy program.

_Becelpts from South Africa increased as additional plants went into
tion to recover uranium as a byproduct of the gold mining in-

‘-"A_ggs'try"on the Witwatersrand. Western Reefs Exploration and De-
ngpment Co., Ltd., and Stilfontein Gold Mining Co., Ltd., completed
v facilities In Auo'ufst Additional plants are scheduled to be com-
Jeted 1n 1954,

mada

Qperations by Eldoradoe Mining and Refining Co., Ltd., at the
" fidorado mine in Great Bear Lake in the Northwest Territory were
“gmal and uraninm deliveries were on schedule. FEldorado’s new
wocessing mill at Beaverlodge in the Lake Athabaska area in North-
m Saskatchewan is in full operation. Uranium concentrates are
g received regularly from this source.
Exploratlon and development of the deposit discovered by Gunnar
#ld Mines, Litd., in the Lake Athabaska area have proved this de-
wit to be important and plans are being made for private construc-
nof a processing plant in the vicinity. Widespread uranium de-
“'wits have been found in the Blind River distriet of Western Ontario,
::-th of Lake Huron. Large scale pr05pectmg and development
“zhrway in this region may result in new mining and milling opera-
~7ams, Uranium prospecting and exploration activity reached a new
#ikthroughout Canada during the last season.
Nutralia
Development of the Radium Hill mine in South Australia has
_ “gressed on schedule and a concentrator being built at Port Pirie




6 MAJOR ACTIVITIES

to treat the Radium Hill ores is nearing completion. 'Fepyy,
terprises Proprietary, Litd., a subsidiary of the Zine Corp., i¢
ing the Rum J ungle deposit in the Northern Territory apg
tion of a treatment plant there is progressing. Both thig
the Port Pirie concentrator are scheduled to begin Productg,
1954. Active prospecting has resulted in the discovery of ... .
uranium oceurrences, some of which may be productive,

Y K.
dover,
. £¥y lfli;h
(,(Jng.gu.l“‘_
Plang

an Ve -

DonmEesTic EXPLORATION

Principal area of exploration activity by the Commissioy i th
Colorado Platean where most of the domestic uranium oye o Dr;
duced. Important deposits of uraninm ore have also been foung Oul-
side the Plateau proper. Principal off-plateau areas of '111tensi“.
exploration and ore production activity have been the Man.sg_a]:
district in south central Utah and the area in South Dakety g, q
Wyoming surreunding the Black Hills. Other centers of Potentiy]
importance are the Colorado Front Range, the Boulder Batholith gre,
near Boulder, Mont., and several widely separated points in Al‘izorm,
Recently an area of widespread ore deposits was discovered iy th.;
Wind River Basin in Fremont County, Wyo., and active Prospecting
is in progress. _

On the Colorado Plateau private interests have discovered gyl
stantial new ore deposits in the vicinity of Big Indian Wash, near
Moab, Utah, in the Chinle formation, a hitherto relatively unpro.
ductive source. Drilling and other exploration by the Commission
and by private operators have revealed additional ore deposits in this
area. Other important areas of exploration activity on the plateay
have been the Temple Mountains district, and the White Canyon, San
Rafael Swell, Circle Cliffs, and Elk Ridge areas in Utah; Uintah
Basin, Bull Canyon, Polar Mesa, Long Park, and Jo Dandy areas i
Colorado; the Monument Valley, Lukachukai Mountains, and Hol-
brook areasin Arizona; and the area around Grants and on the nearby
Laguna Indian Reservation in New Mexico.

ResrarRcH AND PROCESS DEVELOPMENT

An important aspect of the Commission’s raw materials program
is research and process development. Proeess technology studies have
been undertaken to find means of treating new types of ore, foreign
and domestic, and to develop suitable methods of extracting uranium
as a byproduct from such low-grade sources as phosphate rock, shale
and lignite. Geological, geophysical and mineralogical research also
are important parts of the Commission’s program. A more detailed
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oussion of the Commission’s research and process development .
@ ram was presented in the Fourteenth Semiannual Report.
l'or:

Mﬁgd Zone Studies

Commeludl phosphate rock, a source of byproduct uranium, is pro-
" qced from the lower layer of the Bone Valley Formation in Florlda
The upper layer of the Bone Valley is known locally as the leached
e This material is currently being discarded as overburden waste

ring mining operations. The leached zone contains uranium in
= ;ncgntmtwnc; somewhat hlgher than in the phosphate rock and be-
"‘” 4U5€ the zone is extensive it 1s an important potential 5.01.1rce of
= trﬁnjum The Commission has been investigating the feasibility of
gSﬂ-actmg uranium and possible co- pmducts such as phosPhate and
jumina from material. Principal research contractors in this pro-
gt ATE the International Minerals and Chemicals Corp. and the
%ennessee Valley Authority. The program has already led to de-
,.Ejopment of processes which are being tested on a pilot plant scale.

i

praniferous Shale Project

a;snhiisnisliiéiuii'.; Qx.riim;miuﬁu

The Commission is continuing studies of the technical and economic
fasibility of mining and recovering the small quantity of uranium in
4e Chattanooga shale.

Production

The quantity of fissionable materials produced during the last half
«f 1953 met the approved schedules, with the trend of production con-
douing to rise.

(onstruetion Progress

All plants of the originally planned Feed Materials Production
Lenter at Fernald, Ohio, have been completed and are being success-

flly operated. Some of the units of this integrated center are being
Jpanded

Construction of other production facilities at Hanford, Wash., Oak
Rld"e, Tenn., Paducah, Ky., Portsmouth, Ohio, and Sa,van.nah Rlver,
3G, is proceedmg satisfactorily.

% Uk of Reactor Heat

The first significant use of heat from a production reactor will be
hzde in the new reactor area now under construction at Hanford.

STRTR YRy




= 8 MAJOR ACTIVITIES

Uﬂtﬂ thece
e A are sSupj
heir respectis

P Buildings in the ares will be heated by water circulating throngy, ..\
: pary heating equipment after prior heating in a heat e; Orgy.
through which reactor cfffuent water is pumped. Excessiy
activity in the efluent water prevents its direct use in equip
: heating buildings.

o The heating system will save an estimated 1,500,000 galiong of {, E ;
== oil annually. An initial investment of §614,000—based o . dv}

chayg,,.
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equipment required to use reactor heat compared with cost for co}{
ventiona] heating facilities—will be amortized in less than g ‘Fea;

. “ ™
through fuel savings.

Electric Power for Gascous Diffusion Plants

Formal long-term contracts for the supply of power to Quk Rido,
Paducah and Portsmouth gaseous diffusion plants were signed “’?tll
Electric Energy, Inc. (EEI), the Ohio Valley Electric Corp., (0\-*130-.1
and the Tennessee Valley Authority (TVA). These contraetg esz
pressly authorized by Public Law 137, 83rd Congress, confirmeq gy
rangements the Commission had previously made with the thpe,
power suppliers under limited authority. In the event the Commjs.
sion terminates them, the contracts now in effect make specific Pro-
vision for the payment of cancellation costs.

Power Supply

Five steam generators, three in the TVA Shawnee plant and tw,
in the EETI Joppa plant are supplying a substantial portion of the
power currently required by the Paducah diffusion plant. The second
and third Shawnee units were placed 1n operation on June 21 gnd
October 10, respectively, and the two generators at Joppa began op.
eration June 27 and August 1, respectively.

To meet power requirements, including reserves, of full-scale op-
eration of the Paducah and Oak Ridge gaseous diffusion plants now
under construction, 15 additional generators are being designed and
constructed. Four of these units are to be installed at the Joppa
plant. TVA swill install the 11 others at various locations in its
system. Five of these TVA units are scheduled to be added to the
Shawnee plant, while two each will be added at the Kingston steam
plant in east Tennessee, the Gallatin steam plant on the Cumberland
River, and the John Sevier plant near Rogersville, Tenn.

Construction of the Ohio Valley Electric Corp.’s Kyger Creek plant,
near Cheshire, Ohio, and Clifty Creek plant, near Madison, Ind.
scheduled to serve the Portsmouth plant, proceeded according to plan.
The Clifty Creek plant will contain six generators and the Kyger
Creek plant, five units.
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yi] these generating facilities are completed OVEC, EEIL, and
; qre SUpPlying power to the various plants from other units of
‘ﬁeif respectwe systems.

Construction And Supply

.';:B I\Ovember, largely as a result of progress in the construction
 ftie major new plants at Savannah River, Paducah, Oak Ridge,
aeamouth, and Hanford, capital investment in atomic energy plant
1 es Was estimated to have grown to about $o 1 billion before

ts ‘incurred for new plant and eqmpment averaged about $100
mﬁﬂ]on a month during the second half of 1953 compared ‘with an
C qirage of $97 million a month in the first half. After rising’to an
gﬁ]]lﬁ.ted monthly peak of $125 million early in 1954, monthly con-
wetion costs will decline gradually bringing the average level of
2 costs to about $115 million per month for the first 6 months of
':_«_,ﬁ.; . At their peak monthly level AEC construction costs will be
t:5 percent of the estimated monthly construction expenditure
:, the United States. During calendar year 1953, these costs were
jout 4 percent. of the national continental average.

.:E

“rnstruction Management

: The Public Accounts Subcommittee of the House Committee on
tgovernment. Operations conducted an investigation of the construc-
“dn project at Portsmouth, Ohio. The inquiry was prompted by
weplaints of improper bidding procedures and by the fact that more
dan §1 billion are being expended on this project. In transmitting
othe Chairman of the Commission the findings of the investigation,
Bepresentative George H. Bender, chairman of the subcommittee,
wote: “It gives me pleasure to enclose herewith a copy of our sub-
sumittee’s report on our study of the operation of your Portsmouth
poject.  As we state in the report, we have found that this project
‘sheing handled in an outstanding manner. It is all too seldom that
i mngresmonal comniittee has the opportunity to commend the object
“d its investigation. Please convey our feelings to those who are
Eoclated with you on this project.” S g
- ‘The magnitude of the Commission’s constructlon program has em-
Dhasmed the need for good management measures in order to obtain
\ile greatest economies consistent with the atomic energy program
Muirements. Thus, the Commission has adopted design criteria
mbodying broad prmmples of low-cost design that conform to good

et i,
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modern practice. In addition, to secure the most competent ential to €
@s=

. < . Proje :
planning and management of labor, the Commission employ ooy I e outh
skills of experienced private contractors, selected after anal{v..} th r .cheduled
- rprgt - AL 1o r B sl
their demonstrated capabilities. These practices are f b ;1 .
ap b undamtznt_ai pecast of d

to economy in construction. = rhe Commis
* ith the mal

Small Business Participation . eivethe Con

The procurement policy of the Commission requires thag

. . . a fa; : . wna Oo
proportion of total supplies and services be purchased frop, alr Licensing

Emigl)

business concerns. This policy was reaffirmed by Congress oy Jule : The Comn
30, 1953, with the enactment of the Small Business Act of 191.3:‘ : Jlow indust
AEC cooperates with the new Small Business Administratiop 1, :‘. 8 © went, ana)
changing information on procurement opportunities, small busuinéé ir to 3 pounc

concerns qualified to participate in AEC procurement, and other . i prior to this
ters. AFEC small business programs continue in force in (:onjun,ct-l(ﬁ1 H A EEC authori
with the procurement activities of AEC operations offices and ¢og. i ;ng,terials for
type contractors. i result of the ¢
Direct contract awards to small concerns amounted to $117 mil}jop, ing controls
or 2.9 percent of the $4.1 billion in contracts awarded from Jyly 1. '
1951, to September 30, 1953. These figures reflect the fact that eop. '
struction programs and the operation of major facilities require th,
services of large firms under cost-type contracts. Thus subcontracts
offer small business the best opportunity to participate in the atomic
energy program. From July 1, 1951, to September 30, 1953, ARC
cost-type contractors awarded subcontracts totaling $1.6 billion, Qf
this total $628 million, or 38 percent, went to small business.

Better Utiliz:

Progress w
The average
13,888 1n 19
General Serv
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Procurement Priorities
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The AEC functioned under the Defense Materials System and the %
supplementary Defense Order Rating System provided under the 3 Reduction in.
Defense Production Act to insure delivery of materials and equip- i
ment needed by the AEC and the Department of Defense. :

Owing to the urgency and scope of its construction and operational } :
programs, the diversity of items required, and the fluctuating supply- | stores 1nvents
demand picture, full advantage was taken of the priorities authorits i Investment 1r
delegated to AEC as a claimant agency. The AEC acted also as ¢ gram operab
claimant for the power supply projects essential to the expansion ﬁscz'ml year 19.
programs at Oak Ridge, Paducah, and Portsmouth. The direct ad- against opera
ministration of priorities for these projects was carried on by the mnventory ma
Department of Interior. ¥ l0$82.1 millic

Priority ratings made available by the National Production Au- T estimated to
thority during February 1953 for specific power generation units bercent small

In the face
there has bec
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t1al to the AEC expansmn program at Oak Ridge, Paducah, and
mouth continued in effect. However, the power suppliers have
Ftlhgduled the commercial operating dates of some of these units
P =" quse of delays in the manufacturing of major component parts.
he Commiission, N}A, and the power suppliers have worked closely
-‘ fth the manufacturers to minimize the delays which continue to re-
arethe Commission’s close attention.

L?“

Znsing Controls

: IZ'I'I-‘he Commission relaxed its source material control regulation to
‘“":"“,;10“’ industrial, commercial, hospital, Federal, State, or other Gov-
rent analytlcal laboratories, to obtain annunally for analysis work
Spte 3 pounds of chemical compounds containing uranium or thorium.
“91'101' to this change such laboratories were requu'ed to obtain specific
'“LEC authorization to purchase any quantity of uranium and thorium
_:#;ermla for use in routine laboratory work. The amendment is the
_ﬁllt of the continuing policy of the Commission to administer licens-
= controls with the least possible interference with the licensee.

J tor Utidization of Automobdiles

Progress was made toward more effective utilization of antomobiles.
e average annual mileage per car increased from 9,772 in 1949 to
1888 in 1953, a 42 percent gain. According to statistics of the
aeral Services Administration only one of the agencies that report
Jeage data reached a higher average mileage per automobile in 1953
an the AEC, while the AEC average exceeds the Government-wide
arage of 11,312 by 2,576 miles.

sduction tm Stores Inventories

-Inthe face of continued expansion in the Commission’s operations,
e has been a steady and substantial reduction in the operating
“mes inventories. At the end of fiscal year 1949 the Commission’s
“Fwtment in operating stores was $90.5 million in support of a pro-
am operating at a cost level of $293.5 million. By the close of
wl year 1953 the value of the stores inventory was $85.3 million as
ainst operating program costs of $720 million. The Commission’s
"entory management program calls for a further reduction of stores
" %21 million at the end of fiscal year 1955 in support of operations
‘*-'ﬂmated to cost $1.2 billion. This goal represents an inventory 9
“ent smaller than in 1949 for a program nearly four times greater

gy b
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than the 1949 operations. The following chart illustrateg
tion achieved or projected in fiscal years through 1955,
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Military Application

Atomic weapons were produced at the rate directed by the Pres;.
dent. Improvements continued to be made in weapon design and
fabrication. Expansion of the weapons production complex pro-
ceeded satisfactorily.

Construction of the Spoon River explosives processing and as-
sembly plant near Macomb, Ill., was canceled. This action was pos-
sible because technical developments will considerably enlarge the
output of existing plants which turn out the same products as would
have come from the projected new plant. It has been established
that the future requirements of the atomic energy program in this
line can be met by the existing plants. The net saving in con-
struction and engineering costs for the Spoon River plant is 826
million. In addition, about $4 million in start-up costs and $3 mil-
lion a year in recurring operating costs will be saved. Payments
for work already -accomplished and costs of contract termination are
expected to reach $2 million.

Research and development activities during this period continued
to be directed toward the design of new and improved iweapons.
Further experiments will be required and preparations are underway
for a test series at the Pacific Proving Ground.
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" Goﬂqtructlon of research facilities is proceeding satisfactorily. The
Z: om et Los Alamos which was begun in 1948 for the 1ep1dcement
FY wartime temporary facilities by permanent installations, is now
= wglmatelw 90 percent complete.
""EaFThe major effort involved in the research, development, and testing
E fﬂeapons has been performed by the Los Alamos Scientific Lab-
tory and the Sandia Laboratory, which are operated for the Com-
: ‘lr;lgn under contract by the University of California and Western
=9 sric Co., respectively. During recent years, the University of
%ﬁmma Radlatlon Laboratory, at Berkeley, Calif., has given its
ﬁl.:umce on certain phases of the weapons program and has par-
= pated in both overseas and continental test operations.
E jn order to angment research in the field of weapons and to gain
= ﬁder participation in the program by scientists at UCRL and else-
;_:;here the Commission, with the cooperation of the University of
= qgjifornia, established in June 1952 a weapons research laboratory at |
Zyrermore, Calif. Dr. E. O. Lawrence, director of UCRL, and Dr
_ Eﬂybert York direct the program of this laboratory.
= neddition to the weapons work of UCRL, the California Research
'-_,,,a Development Co., subsidiary of Standard Oil Co. of California,
sengaged in a separate research and development project not related
othe weapons effort of UCRL. The programs of both contractors are
arried out at the Livermore site. This site, formerly a United States
-aval facility, was acquired by the Comm1ssmn 1m 1950. The present
:mp}O} ment at Livermore is approximately 1,500.

The AEC on January 1, 1954, transferred administrative responsi-
ility for the Lnlversﬂ;} of Cahfornla Radiation Laboratory at
frkeley and the Livermore Laboratory to the Santa Fe Operations
_Jfice which supervises several other installations related to the weap-
~sprogram. The San Francisco Operations Office has been redesig-

:ated the San Francisco Field Office and is responsible for the same
Zsignments prevmusly carried out by the operations office. In addi-
230 to supervising the weapons work, the newly deblgnated field office
;all administer on behalf of AEC staff divisions in Washington con-
' -~acts and programs related to biology and medicine, reactor develop-
Zant, and the phvmc'l] sclences.

Community Operafions

A draft of legislation designed to facilitate the establishment of
“¥ilf-government and to permit private ownership of residential and
-7 smmercial property in Oak Ridge, Tenn., and Richland, Wash., has

%0 under consideration by the Com:mssmn and other mterested
*Dderal agencies for some time. Comments and recommendations of

T A
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the Bureau of the Budget and of other Federal agencies have 1.
considered. A revised draft of the legislation was forwargeg tonepn
Bureau for approval and submission to Congress early in 1954 the

Houstxe axp CodaTuNITY FACILITIES

Savannah Biver

After 11 months of more than 90 percent occupancy of trajlepg &
ing the period of peak construction employment, trailer Vacanc"r—.
began to occur, as expected, in mid-1953. By July 1, 1953, only o ;.,Gf
or 63 percent of the 4,000 trailers originally provided for famili;: ;;
construction workers were occupied. Dy the end of December .th
continually decreasing construction employment had further TEd,uceg
occupaney to 1,337, It is anticipated that all trailers will have beer,
vacated by the end of 1954. The entire lot of trailers has beey sold
and about 2,150 delivered to the purchaser by December 31, The
others are scheduled for delivery during 1954. The two trailer camps
established at Williston and Barnwell, S. C., have been closed, Ty,
others continue to operate, one at Augusta, Ga., and the other g
Aiken, S. C. '

By December 31, the total cost to the Government of the temporary
family housing financed with private capital, with a revenue guaranty
arramgement, amounted to $7,122,103. This cost is being offset in
part by receipts from the sale of the trailers, which total $1,361,646,
The highest current estimate of the final cost to AEC for this tempo.
rary housing indicates that the cost will be no greater and probsbly
will be less than if AEC had built and operated the dwellings.

At the end of the year the 2,913 permanent rental dwellings built
under Title IX of the National Housing Act, 2,231 were occupied by
certified personnel of whom 1,230 were operating personnel and 1,001
were construction workers likely to be transferred to operations; 551
had been released to the general public and most of these were occu-
pied; 50 were retained by their owners, and 81 were vacant.

Portsmouth

The Portsmouth area project will employ about 26,000 construction

" workers at the peak construction period late in 1954 and by that time

an additional 2,400 permanent operating employees are expected o
be working at the site. The labor market area for this project 1
made up of Jackson, Pike, Ross, and Scioto Counties in Ohio, with an
estimated population of 180,000 before the project was begun. Laten
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5 a4, construction and operating employees at the Portsmouth plant
poES ¥ 41 comprise almost 30 percent of the total emplovment in the area,
é? ]udmg workers in agriculture, manuafacturing, construction, finance,
:'“% Jde and service fields.
sbout 16,400 of the construction workers for the AEC project will
]me from outside the area. Housing and Home Finance Agency has
l,Oorramed 1,150 housing units to meet requirements of these tem-
ety workers. The HHFA has also approved 1,000 units of Title
.\ nousing to help accommodate the 4,100 operating employees who
! il be employed at the project by the end of 1955. Almost 1,800 of
- jese permanent employees are expected to come from outblde the
il labor market area.
_ As of December 31, 165 temporary and 375 permanent dwelling
= 4..3"11‘,5 were completed and occupied in the Portsmouth area.
"= federal grants totaling $1,063,300 have been approved under Public
fww 139 by the HHFA and the U. S. Public Health Service to assist
- ythe necessary expansion of sewer and water facilities.
.22 By the end of the year, local school districts had been granted
__-7._;:&‘100 000 by the Office of Education for the construction of perma-
'L‘fiﬁt classrooms and requests for additional permanent and some
,_ﬂ;porarv school facilities were under consideration. Additional
“uyds will be made available to assist in the maintenance and opera-
v nof school facilities in the affected area. These grants are author-
o =nd by Public Laws 815 and 874, 81st Congress. The new facilities
;. ‘njl not be available until the begmnmg of the 195455 school year,
.. 4th the result that existing facilities remain overcrowded.

J‘T

fan S Tt B 7 B LB T B - A s T /]

mAme

TR
v = Overall increases in utility rates at Los Alamos and utility and
1 iatal charges for AEC housing at Sandia Base were made effective
1 Eumgust 1, 1953, Metering of water as a conservation measure was
i~ Tyun at Los Alamos on the same date.
- Los Alamos community construction now programed includes re-
cucement of the existing airstrip with a new airstrip at White Rock
1l continued replacement of old substandard housing units, largely
:the area between the airport and the community center.
131
*:' iher Areas
** £33 All programed housing in the Paducah, Ky., area has been con-
2 =Zucted, and all but about 200 of the 500 Title VITI and 450 Title IX

‘selhng units were occupied on December 31.
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. . - ith .
At Oak Ridge, Tenn., construction of 500 Title VIIg the ‘ ng;s were adjuste
room, single-detached houses began In September. At the f"“(‘;‘ﬁ'xi- e;rqble private 1
B | Lk

average increa:

December, 10 of these houses were substantially COmPIOtedi o
r to October 1

certifications for occupancy were issued. i}
Of the 550 Title IX units programed for the area, 4i] but 1:
being located in Oak Ridge proper, with the balance being bhyjys ;0 e
easy commuting distance. By the year's end, certificationg ¢ :
pancy of 64 substantially completed Title IX units in Qak Ridge
issued, and 15 were occupied. Occupancy certifications Were “‘i]'-ru
issued for 58 substantially completed Title IX houses outsiq algg
QOak Ridge. TG of
A lease form for land to be used for a privately financed COMMere;
center will be given to Oak Ridge Properties, Inec., durin Clal
1954, with a limited time being allowed for its execution.
All of the 1,000 Title VIII housing units at Richland, Wagh we
completed and 748 were occupied on December 31. P e
Both Oak Ridge and Richland plan to add capacity to their sehog
systems. At Richland the plans and specifications for a high scheq)
addition are mearing completion and the need for a new elementyy,
school is being reexamined in the light of current requirements, 2,
Oak Ridge construction of a new junior high school is nearly finisheq

alt
. prlo

Bigdisinatibile
]

i
!

]

t:hin
or Oty
The Commissic
actors for indu
ropulsion. For
s expected during
e AEC sponsor
improving produ
goth military pre
(ribute indirectly
- A project was
ower plant and -
ower studies wa:
gotor technology
yea,r-end. AEC-s
the first nuclear st
ary 21. A large
" of the power plant
Progress caused
reactors to contin
eventual producti
coal, oil, and gas f
Estimates of th
exceed by a wide
stalled capacity o
after low-cost nuc
kilowatt of install
is te be competitiv:
by returns from th
The AEC’s rea
continuing survey
major technical ar
may eventually be
or gas, These are
and homogeneous.
Lina fairly short tis
a full-scale plant.
can be developed 5

g Januan-

ceeejibersbidiflaidibait, iiﬂ.'.hululﬂﬂl“"

Hlidirisitisolnosaiskpbsibiii s o

RexNT CoNTROL

Qak Ridge

In July Oak Ridge was certified as a critical defense housing arey
by the Director, Office of Defense Mobilization (ODM), and the
Secretary of Defense, under provisions of the Housing and Rent Act
of 1953. As a result, housing accommodations which were subject
to Federal rent control on July 81, 1953, continued to be controlled.
On September 22 the Commission submitted a petition to ODM for
across-the-board increases in controlled rents amounting to approxi-
mately 28 percent.

Before acting on the petition ODM announced on December 28 that
Federal rent control at Oak Ridge would end on December 31, 1953.
Tenants were then notified that residential rents would be increased
approximately 28 percent on February 1, 1954, to conform with the
requirements of the Bureau of the Budget Circular No. A—45.
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Richland
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The Richland-Pasco-Kennewick area was decertified as a critical
defense housing area for rent control purposes and as a consequence
Federal rent control in the area ended July 81,1953, In conformance
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th Bureau of the Budget ‘Circular No. A5, Richlal}(?. residential
g were adjusted as of October 1, 1953, to levels prevailing for com-
ple private housing in the area. The adjustments resul?ed in
111d.i.erage increase of 26 percent above the rents existing immediately
"-’{;'r to October 1, 1953.

LU o
n Reactor Development
0 - rhe Commission continued its program of developing im]?roved
Q a0borS for industrial nuclear power and for naval and an:cr.a.ft
f gopulston. For these purposes expenditure of about $150 ml_ll'mn
=% gpected during the fiscal year ending June 30, 1954, In.addltmn,
] “‘*‘j'le AEC sponsored research and development aimed speclﬁcall_y at
y oo @Pfoving production reactors at Hanford and Savam-la:h. River.
:Bofh military propulsion and the production reactor activities con-
e ~qhte indirectly to development of industrial nuclear power.
‘4 project was started for the first full-scale industrial nuclear
! pwer plant and the program of industrial participation in nuclear
i _wer studies was enlarged. Industry teams at work surveying re-
Y lsor technology and studying reactor designs numbered eight at
‘lt Zarend. AEC-sponsored work progressed on the power plant for

I first nuclear submarine which was launched by the Navy on Janu-
‘w2l A large spherical steel building for housing the prototype
ithe power plant for the second nuclear submarine was completed.
% Progress caused estimates of the cost of building and fueling power
 Zgetors to continue downward with the result that the outlook for

4 “sentual production of nuclear power competitive with power from
e “al, 01, and gas further improved.

et : Estimates of the cost of nuclear power plants vary greatly and
< Zawed by a wide margin the $150 to $250 per kilowatt cost of in-
d. zalled capacity of conventional plants. Studies indicate that even
I er low-cost nuclear fuel is achieved not more than about $300 per
4= <towatt of installed capacity can be spent if a nuclear power plant,

stobe competitive. Higher construction costs would have to be offset
- =returns from the sale of byproducts.
The AREC’s reactor development activities, supplemented by the

& atmuing surveys of industrial participation groups, indicate four
1€ ajor technical avenues to power from nuclear fuel at a cost which
1y eventually be comparable with the cost of power from coal, oil,

zgas. These are pressurized water, sodium graphite, fast breeder,

=l homogeneous. Indications are that the first two can be tested out
1fairly short time—perhaps 8 to 5 years being required to complete

f‘e “Zhll-scale plant. Before a large plant of the third and fourth designs

o aﬂbe developed 5 to 10 years’ work will be necessary. While current
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research and development work on these designs is aimeq Prim
at developing power reactors, much of the information Acquirg
be applied to production versions of the designs.

. p;-epm'ed to
iiustriai testin
pittee on Ato
i the direct re
= 1;1ternat101ml

- goviet Russial

arily
d 3 n

PrESSURIZED Y ATER REACTOR

In July the Commission authorized a new nuclear powerpiant oo 1n addition -
ect, known as the Pressurized Water Reactor (PWIR), and the d&?elnjl‘ urized water
ment, design, and construction of the reactor part of the plapt “P.'_ T earchand d
assigned to the Westinghouse Electric Company. With an electri:? plant, from ex
capacity of at least 60,000 kilowatts the PWR will be a major 4 dvaﬁ-d Jie prototype

Ce
oy other contr:
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Building and operating a plant of this size will yield muel, More
dependable cost data and technological experience than could be ob.
tained from a smaller plant. The pressurized light water req or
was selected in part because more is known about this type thay
other types. A number of early reactors were water cooled sy
this technology was advanced considerably more by the recent wory ¢ype of reactor
of Westinghouse on the Submarine Thermal Reactor and on the can. !;v graphite. ]
celed large ship reactor project at Bettis Plant. Only slight enricl,, § “The backgr
ment of the uranium fuel will be necessary to achieve a critical ma.c
with the light water moderator and coolant. '

It is recognized that power from this first nuclear central station
may not be competitive with power from modern conventional plants,
However, nuclear power costs will really never be known until this
and perhaps several large nuclear plants are built and operated,

Although Westinghouse is the principal contractor, wide particips-
tion by private enterprise and private capital is being invited. Com.
petitive bidding will be the general rule in purchasing components,
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The Commission has invited offers from private industry to invest  : for this purpo
capital in the building of the steam and turbine portions as well s { btained by A
in the operation of the entire plant. Proposals must be submitted by~ §  ith the Exper
February 15,1954. . ing Station in ]

Research and development on the PWR is well underway. Nuclear 1 Ty Homoe
experiments are being conducted to determine the amount of uranium  § iy o 1,000_];?}

fuel needed, its exact enrichment, the shape of the fuel elements and
methods of fabricating them. According to preliminary scheduling,
this power plant should be in operation in 8 or 4 years. The possibility
of Tocating it at or near one of the AEC production plants to supply a
small part of the power required by the plant is being considered.
The decision of the Government to build large-scale power reactors
is the outgrowth of several years of study by the Commission. One
consideration behind this decision is that at the present stage of -
development larger expenditures are required than private industry
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= rgpared to make. This fact was illustrated in July 1953 by in-
;mal testimony at the nuclear power hearings of the Joint Com-
Jittee on Atomic Energy of the Congress. Another consideration
: 1;116 direct relationship of the development ot nuciear power to the
;Ematlonal situation. Many countries now outside the orbit of
é et Russia have urgent need for new sources of power.
" . " addition to the PWR project, valnable new information on pres-
= iized water reactors was acquired during the past 6 months from
# rch and development by Argonne National Laboratory and Bettis
2 hﬂfw from experience in operating the Materials Testing Reactor and
Z e prototype Submarine Thermal Reactor, and from investigations
fothts'r coutractors.

-y

OtHER REACTOR DESIGNS

North American Aviation, Inc., the major contractor exploring
- % dium-graphite power reactors, continued its investigations. This

i rraphite. It would require slightly enriched uranium fuel.
% The background of this design includes graphite technology de-
"*1' joped largely at Hanford and sodium technology which has grown
-4t of work on the Submarine Intermediate Reactor by the Knolls
_uomlc Power Laboratory, and out of investigations at the Argonne
sational Laboratory and the Oak Ridge National Laboratory.
: The Argonne Laboratory continued its promising, yet very dif-
Ilt and long-range research and development toward a practical
eder reactor for power—a reactor that would produce as much fis-
unable material as it consumes or more. A fast reactor in which fuel
disioned largely by fast neutrons now appears to be most attractive
“r this purpose. More detailed data on the breeding process was
“dained by Argonne from various investigations, including those
‘sth the Experimental Breeder Reactor at the National Reactor Test-
¢ Station in Idaho.
- The Homogeneous Reactor Experiment, an experimental reactor
“ith & 1,000-kilowatt heat output, and its nuclear power plant at Qak
“ige were put back into operation after being shut down several
snths for improvements, A variety of experiments continued to
aduce a large amount of data on the unique homogeneous design in
ftich the fuel and moderator are one liquid. Potential advantages
dude simple chemical processing of fuel, simplicity of construction,
itelimination of fuel fabrication.

:...'_. B —,
"= Knglly is operated for the AEC by General Electric Co., Argonne, by the University

=fhieago, and Oazk Ridge by Carbide & Carbon Chemicals Co., a dirvigion of the Union
"’dl‘- & Carbon Corp.
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[~DUSTRIAL PARTICIPATION

The Commission approved five new surveys of reactor techp,,

: . : log,
and, at the request of the Joint Committee on Atomic Epeyp =

£y of

the Congress, prepared an interim report which estimates the Socia) ‘%
€

political, economic, and international effects of nuclear power, Th
committee asked for such a report—even though at the July hearin g
the Commission gave the vicw that the time for a report d%;
section 7 (b) had not arrived—to aid consideration of contemplate
changes in legislation.

Surveys of Reactor Technology

After authorization in October, the five new survey teamg .
mediately began studying reports, visiting ARC laboratories 454
plants, and talking with Commission and contractor scientists and
engineers. The new teams ? are: (1) Duquesne Light Co., Pittshur{:);]l
and Walter Kidde Nuclear Laboratory, Inc., New York City; (9 ;
five-company group consisting of Commonwealth Edison Co., Chicago
X11.; Union Electric Co., St. Louis, Mo. ; Bechtel Corp., San Francisw’
Calif.; Pacific Gas & Electric Co., San Francisco, Calif.; and Amer.
ican Gas & Electric Service Corp., New York, N. Y.; (3) Genery
Electric Co., Schenectady, N. Y.; (4) Newport News Shipbuilding ang
Dry Dock Co., Newport News, Va.; and (5) Tennessee Valley Ay.
thority, a Government agency, Wilson Dam, Ala.

The five-company group includes 3 of the original 4 teams. Amer.
ican Gas & Electric is the only new contractor of this group. The
group is continuing work on solutions to the problem of economic
nuclear power but it is not bound by the earlier designs which, in
addition to electricity, would produce plutonium of weapon grade,

The Foster Wheeler-Pioneer Service Group, to which Diamond Al-
kali Co. of Cleveland, Ohio, was added in October, surveyed existing
and proposed reactor types known to be applicable to power produc-
tion. The original group began its survey in the fall of 1952. Iis
first report contains a technical summary of the design features of
these nuclear powerplants, an economic analysis of those to which
cost data could be applied, and engineering evaluation of the four
types considered most promising. This evaluation was based on a
peacetime economy. It assumes the benefit of experience gained in
constructing and operating several similar nuclear powerplants. An¥
fissionable material produced was assigned only a fuel value.

2 In addition to these mew teams there are the following industrial participation 81'0“11:;
(1) Dow Chemical Co., Midiand, Mich., and Detroit Edison Co., Detroit, Mich. ; (2) Foutet
Wheeler Corp.,, New York, N. Y., Pioneer Service & Engiueering Co., Chicago, o

Diamond Alkali Co., Cleveland, Chip; and (3) Monsante Chemical Co., 8t Louls, Mo.
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\.;%bnsideréd promising are: thermal reactors using circulating fuel
3 j breeding uranium 233 from thorium, fast plutonium breeders

ptaining fuel that can be processed simply, pressurized water re-

rors with long-life fuel elements, and sodium-graphite reactors with

= o-life fuel elements. The group is now working on a preliminary
-:ion of a circulating fuel breeder powerplant as a basis for deter-

1N

#

i
T
-4

dam
e

? gining approximate costs and the degree of development necessary

gior to architect-engineering work. This design will then be com-

':D‘rgd with other thermal breeder designs.

bﬂw Chemical-Detroit Edison Group. This group and 25 assoeiated

= gmpanies continued work on a reference design for the special fast

-
-

yeeder type of reactor which it has found most promising. The
gactor wourld utilize highly enriched uranium or plutonium, operate
i high temperature, and use a fluid fuel or an easily fabricated solid
wel element.

The group has about 40 full-time scientists and engineers at work.

Tgis concentrating on an enriched, low-melting-point alloy for use in

prd

nel elements and in the breeder blanket. Operation of the reactor
od its chemical fuel processing facilities would be integrated af one

pation.

Dow Chemical and three of the associated companies—Allis Chalm-
r Manufacturing Co., West Allis, Wis.; Babcock & Wileox Co.,
ww York, N. Y.; and Ford Motor Co., Dearborn, Mich.—are doing
sysical research and development on the proposed reactor. In addi-
7on, the group has contracted with Nuclear Development Associates,
fhite Plains, N. Y.; Mine Safety Appliance Co., Pittshburgh, Pa;
fifford Manufacturing Co., Waltham, Mass.; and Modine Manufac-
aring Co., Racine, Wis., to perform various investigations. Included
nthese projects are development and fabrication of fuel elements and
welopment of liquid metal test loops. All this work sponsored by
4 group is coordinated with certain AEC general reactor research
2d development carried on at Argonne National Laboratory, Ames
aboratory, Battelle Memorial Institute, and Massachusetts Institute
fTechnology.

The design and cost studies of this group are based on a commercial
fel value for the byproduct fissionable material and the fission prod-
s, It is also assumed that the reactor and the processing plant
wold be completely financed by private capital with no government

zhsidy.

lmmonwealth Edison-Public Service Group. In June 1953 the Com-
muwealth Edison-Public Service gronp submitted a technical evalua-
%o of several reactor types, including homogeneous and sodium-
ruphite reactors and a power breeder design developed by the Knolls
Yomic Power Laboratory.

By T
LA B T
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The Public Service Co. has been corporately merged with Cory,
wealth Edison and in the fall Comanonwealth Edison beeame u-\--J-“-
ciated with the five-company group. o

Commonwealth Edison and Public Service first studieq heliy

graphite reactor fueled with natural uranium and decideg tha i; %

would be uneconomic because of the large investment of 4,
needed for the critical mass and the high power required to ¢j,
the helium coolant. The group then studied a pressurized heavy Wate

reactor burning natural uranium fuel. The heavy water makeg po:
sible use of natural uranium but requires a larger pressure vegge] tha.r‘
would be necessary for light water. Next, a light water design Wit}i
slightly enriched uranium was studied. The cooling water of the
pressurized water reactors would be at a pressure of about 800 poy,, ds
per square inch. Each is considered suitable for development in ab0u;
3 to 5 years. The new five-company group is reexamining the Pres.
surized water concept for reactors to produce power primarily, Fye
credit only would be given any fissionable material produced,

anillln
‘(.‘ul:u(,

7 he Monsanio-Union Electric Group (since October, Monsanto only).
The 16 full-time scientists and engineers of this group completeq 4
series of feasibility studies of a dual-purpose, graphite-moderateq,
sodiui-cooled reactor and began to make a detailed preliminary de.
sign of a unit which would produce heat energy amounting to 675,000
kilowatts, of which 150,000 kilowatts would be converted into elec.
tricity. The reactor would also produce plutonium or uranium 233,

The current Monsanto proposal is to construct and operate g
mechanical mockup of full-scale components, prepare a detailed design
of a complete, full-scale plant, conduct a joint research and develop-
ment program, and study legal and administrative problems.

The Monsanto company estimated that this program would cest
less than $5 million and proposed that the cost be the “divided appropri-
ately with AEC.” The program would last 2 years, Its purpose
would be to enable the company to determine whether it can proceed
with the financing of a full-scale production reactor and powerplant.
Monsanto recommends that a 3- to 10-year agreement with the AEC
to purchase plutonium at a competitive price follow. From itsstudies

Monsanto has concluded that electricity and fissionable material can

be produced more cheaply together than separately and hence that
government demand for plutonium or uranium 233 provides the only
way a privately financed reactor business can get started in the near
future.

The Bechtel-Pacific Gas and Electric Group (now in the five-company

group) has combined heavy and light water in one design, using heavy¥
water for moderation and light water for cooling. With a minimum
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ount of expensive heavy water, the design retains use of natural
ﬁlfqnium fuel and thus avoids enrichment expense. However, this
: ;1;)]1 v considered most proniising the long-range development of a
- _gfst preeder reactor burning highly enriched uranium and cooled by
. je liquid metal sodivm, The chief advantages were stated to be
';peration at high temperature vet low pressure, and breeding.

outonium with weapon value and electricity would be produced.

an
-
-
S
#

ey

égftzbipatéon by Other Public Agencies

- At the request of the Federal Power Commission and the Depart-
;ent,s of Interior and Commerce, a few representatives of these agen-
: 4es Were given security clearances to facilitate liaison with the AEC.
in July, the Commission approved a request by the National Asso-
= sation of Railroad and Utilities Commissioners to engage in a survey
o nuclear power developments. Full security clearances were ob-
qned for the association’s six-member committee on development®

i

4 nuclear power development.

Navar Reacror Proonram

Progress was made on the three projects being carried on jointly
vith the United States Navy.

sbmarine Thermal Reactor

Experimental operation of the prototype Submarine Thermal Re-
stor at the National Reactor Testing Station was continued by the
festinghouse Electric Corp. as a part of the program of testing
the reactor and its assoclated equipment. Results obtained made it
wssible to 1mprove the actual STR powerplant being fabricated by
Testinghouse for the first nuclear submarine, the USS Nautilus,
which was launched by the Electric Boat Division of General Dynam-
5 Corp., at Groton, Conn. The Argonne National Laboratory co-
“gerates with Westinghouse on this reactor project.

Sbmarine Intermediate Reacior

The keel for the second nuclear submarine, the USS Sea Wolf,
'ss laid on September 15 by Electric Boat. The Sea Wolf will be

\ ‘Committee members are C. L. Doherty, president of the assoclation and member of

- % South Dakota Publie Utllities Commisslon; Henry B. Strong, Connecticut Public

Eﬁlities Commission ; Henry MeEay Cary, Missouri Public Service Commission : John H.
“Cirthy, Michigan Public Serviee Commission: George P. Steinmetz, chief engineer,
f_'iﬁconsin Public Service Commission: and Charles W, Mors, general diviston engineer,
‘ilifornis Puble Utilities Commission, who i€ also serving as secretary of the committee,
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powered by the Submarine Intermediate Reactor nuclear Powerply,.
which, together with propulsion machinery, 15 being built ., tlu-l
General Electric Co. S

On September 17 the steel sphere at West Milton, N, Y,
will house the prototype powerplant was accepted from the builde,
Chicago Bridge & Iron Co., after successful pressure testing, :
Engineering Co. of Pittshurgh proceeded to transform the Sten]
shell into a usable powerplant building. Ilectric Boat continuee(i
construction of the hull and installation of machinery. Thie hu])
will later be moved inside the sphere. Knolls Atomic Power Laborg.
tory, operated by General Electric, continued research and deve]OP:

ment and fabrication of equipment.

Sudbmarine Advanced Beactor

The Knolls Atomic Power Laboratory progressed with developme,,
work on an advanced nuclear powerplant which would give g g,
marine higher speed than the STR and SIR powerplants and woy)g
show other improved characteristics. Argonne and Electric Boat ap,
assisting the Knolls laboratory on this project.

AIRCRAYT PROGRAM

The joint Air Force~AEC program of research and development
for aircraft nuclear propulsion was reoriented early in the summer,
Progress was made in the building of test facilities at the Nations)
Reactor Testing Station in Idaho. Utah Construction Co. of Salt
Lake City is the major contractor.

The AEC research and development contractors, primarily for nu-
clear work, are the General Electric Co. (through its Aircraft Nu-
clear Propulsion Department, Evendale, Ohio); Carbide and Car-
bon Chemicals Co. (through the Oak Ridge National Laboratory):
and United Aircraft Corp. (through the Pratt & Whitney Alrcraft
Division, East Hartford, Conn.). The Ailr ¥orce sponsors research
and development, primarily airframe work, by three aircraft firms.

GENERAL ENGINEERING AND DEVELOPMENT

In addition to the work on specific reactor projects, a broad pro-
gram of research and development continued. The object of this
program is to acquire general information for furthering the -
promising types of reactors and for developing new types. These in-
vestigations include a number of aspects of reactor development
ranging from physics and design evaluation studies to recovery of
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;]ﬁgble fuel from radioactive wastes, safe release of the wastes, and
<ble uses for reactor fission products.

yore. suitable materials, fuel elements with longer life, lighter
ds, more effective coolants, and simpler instruments and control

@’ems are among the improvements sought.

z2 i;mials Testing Reactor

e Materials Testing Reactor at the National Reactor Testing
ghion is an important tool of these investigations. During the
ﬁé;rrﬁ’s first year of operation as an irradiation facility, which ended
b August, 128 irradiation projects, submitted by 30 AEC contrac-
g, WT® approved. In this first year, 82 of the approved projects
“E qrestarted and 9 completed.
The projects vary as to the number of specimens involved, the
qmation of the irradiation, and the complexity of the associated
=y ipment. Most irradiations merely call for samples of materials to
= inserted in the reactor. A few are very elaborate, requiring cir-
7 jtion of a coolant around the specimen and maintenance of certain
pperatures and pressures with the necessary instrumentation, con-
o5, and safeguards. The recent addition of hydraulic “rabbit”
Tlities mnakes it possible to enclose small samples in capsules and run
“Zym into and out of the high flux regions of the reactor without
Zying to shut it down each time.
* i building housing a “hot cave” was completed. With this facility
“Lpossible to examine and work on highly radioactive samples which
“herto could be inspected only under many feet of water in the fuel
“uent discharge canal. Construction advanced on a reactor services
“Hding which will provide space for assembling and pretesfing ex-
zimental apparatus before insertion into the reactor.
- Acrystal spectrometer was placed in operation at the MTR. Since
2 spectrometer utilizes the reactor’s especially high neutron flux
-un make nuclear measurements of various materials that cannot
‘made elsewhere. Two other new research tools at this site are a
atron chopper” which sorts neutrons by energy ranges and a
atron flux calibrator, which makes absolute flux values possible.
dince the Materials Testing Reactor went critical in March 1952,
illips Petroleum Co., operating contractor, has made a number of
~#provements in handling this large and unique machine. This
mgress indicates that improvements may be expected in other new
_stors as operating experience is acquired. |

fise:

1'

—m

¥mical Processing

ithe National Reactor Testing Station improvements were made
‘e operation of the new experimental chemical plant which went
283266—54——3
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into service early in 1953 recovering uranium 235 from Parth :"; Y cleaning
enriched reactor fuel. After successfully handling modem{e}l ‘hiu-nf_-.;; i 1 the amour
active fuel the plant began operation with highly 1 dioac{" .r;;:_ig.-‘. ;ml‘]? omplete
terials early in the fall. The part of the plant in whig, wa:t‘ e 2 Ei'lil o part of
are decontaminated of their radioactivity prior to d.lScharr,(_".e Hawe g %3 ° :;sing of con
atmosphere was tested and put into preliminary operation, C’,J'.lm“-‘_ 13::3-2 2 ~héd the sum
mission continued at several laboratories a coordinateg p],Q(::fLUEL‘ g “'”:e . with bul

erdln ¢

f an b

research, development, and design to improve and extend th seryi :‘ rial 18 genera
Vice. itk -

of the chemical plant and to explore other methods of Processiy, In a project @

tr
° ivity onto 01

vy . gCt ‘od h

Fission Product Utilization ¢ pd buried, the

Preliminary results of AEC-sponsored investigations by the Amer: L ity had bec
eri. at

can Meat Iustitute Foundation at its laboratory in Chicago ing;,. Lonfirm the desi;
that the 3-day shelf-life of packaged, fresh beef, kept at 1, ntalt“'
counter temperature of 32° F., can be increased to 15 days, The lonle‘u
period was made possible for test packages by irradiating the me;
with a modest pasteurization dose of gamma radiation from 4 S(u} Two advisory
curie cobalt 60 source supplied by Brookhaven National LﬂbOratonJ Reactor Safegus
Prior to irradiation, all samples were inoculated with the bacteri; ¢ gotor Location 1
which spoil meat under normal refrigeration. Up to 15 days after 45 the Advisory
irradiation, all the irradiated samples were still in good conditiop, ; nittee is made uj
Control samples which had not been irradiated spoiled in 7 dayg qualiﬁed to cont
Tests are in progress to confirm these preliminary results obtaipe] pittee TeViews &
under laboratory conditions. In a commercial application, the irrag;. sors and advises
ation would come from concentrated but unseparated fission prodycts % ipstallations as
Additional research is necessary to determine other possible effects of 2 ipdustrial plants
the irradiations and to establish whether or not any of the effects would £ An Advisory
be harmful to human consumers. Research Counci

% on problems of {
Sanitary Engineering i The scope of
Steel was enlarg

At the University of Texas experiments seeking better and cheaper all stainless steels
methods of concentrating low-level wastes have shown that the radio- | the welding of t
activity of such wastes in liquid form can be transferred to algaeand The membersh
the algae removed by rotary vacuum filters, Thus the volume of radio-
active liquid which must be retained can be reduced many time:.
Essentially complete removal of algae was demonstrated. The efi-
ciency of this method is comparable to that of the trickling fitter 'During Octobe
sewage treatment process. ] Testing Station i

A slightly modified trickling filter process went into operation ﬂi_.-‘%(l’hillips Petroleu
the National Reactor Testing Station. The plant is the first to c0m- #iinead expenses. ]
bine treatment of domestic and radioactive laundry wastes and ¥ it had bheen oper
cheaper to operate than two separate treatment plants. Processing plant:
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cleaning rather than washing may decrease by as much as 10
ihe amount of laundry waste requiring treatment, according to &
§ completed by Johns Hopkins University.

F 'giiﬂ-Pa‘['t. of AEC’s investigations to determine the best mcthods' of
£ ane of concentrated radioactivity from wastes, J ohns Hopkins
= 1y.0d the survey phase of a study comparing the dumping of wastes
-+ 1ce& with burial on land. Preliminary indications are that land
£ {Ei:iit] is generally preferred for both economic and technical Teasons.
g Lﬁlﬂ g project at Brookhaven National Laboratt:)ry for fixing radio-
ity onto one type of common clay Whicl_l is then heat treated

“f i puried, the first run in a “hot cell” with actual wastes was

o ful. Previously, only wastes with tracer amounts of radio-
I_T"'?'"';.}jvit y had been used in bench work. The “hot cell” run helped to

‘s firm the design of a pilot plant which is being built at Brookhaven,

g E

IL_ New Apvisory COMMITTEES

; . 7o advisory committees to the Atomic Energy Commission, the
" dgytor Safeguard Committee and the Industrial Committee on Re-
. - Zqr Location Problems, were combined to form a new group known
+ the Advisory Committee on Reactor Safeguards. The new com-

“atiee 1s made up of nuclear scientists, industrial engineers, and others
'“'-;]jﬁed to contribute expert knowledge and experience. The Com-
e reviews safety studies made by contractors on proposed reac-
. “Exand advises the AEC regarding the safety of projected reactor
. zillations as compared with safety standards for conventional
¢ sstrial plants,
- in Advisory Committee on Brazing was formed by the Welding
sparch Council of the Engineering Foundation to assist the AEC
-problems of fabrication by brazing.
= The scope of the service of the Advisory Committee on Stainless
el was enlarged to include manufacture, fabrication, and use of
¢ .Zainless steels, in addition to research and development to improve
Zzwelding of type 847 stuinless steel.
i - The membership of these three committees is given in Appendix 2.

Reacror TESTING STATION

-y

bring October, a number of activities at the National Reactor
sing Station in Idaho were consolidated under one contractor, the
‘ﬁéﬂips Petroleum Co., Bartlesville, Okla., in a move to reduce over-
“=ul expenses. In addition to the Materials Testing Reactor which
*  "id been operating, the Phillips Co. now operates the chemical
“essing plant; central maintenance, craft, and service facilities
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used by the technical installations at the station; transportatior

tem ; cafeterias; technical library and document control; wy, ehr,: R
. . . - S o

procurement, property disposal, and duplicating fac; fog g

consolidation is expected to achieve economies In excess of g;x.
annually.

Oax Ripce Scmoon or ReEActor TrCcHNoLogy

In August, 80 students were gradunated from the 195233 8essiop
the Oaks Ridge School of Reactor Technology which is operggeg .
the Oak Ridge National Laboratory. Of this number, 39 returneq ¥
their sponsoring industrial firms and 17 to the military Serviceg au:
other Government agencies. Thirty of the recent college g’raduatr:
who were employees of the school accepted employment With
Atomic Energy Commission and 26 with AEC contractors, Eight?
new students are enrolled in the 1953-54 class and will be grﬂduate.:i
in August 1954. Thirty-two are recen{ college graduates ang 48 are
experienced men from industry and Government. The schoo} },,
graduated 212 men who are now engaged in reactor design apg de.
velopment in industrial and Government organizations.

Physical Research

The physical sciences continue to play an important role in the
development of atomic energy. There is a continuing need for the
generation of new information. The Commission tries to meet thic
need through research contracts with universities and private inst.
tutions and through the research programs of the national laboratories,
At the same time the national laboratories carry the major responsi.
bility for finding answers to those problems which have an immediate
bearing on urgent objectives.

Some recent and important developments in the physical sciences
particularly results of unclassified work being done by the national
iaboratories, are summarized here.
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i

FEriro chephibhid

The activities of the Neutron Cross Sections * Advisory Group have
been expanded to include cross sections of all kinds (neutron, proton. tumber of hits,

. : 3 T

deuteron, heavy nuclei, photons, electrons, ete.) and of all energies of. i Py :::c:?:;yo?
{ tor & neutron n; for

V' ¥euld be written (&,
barticle, the secong,

$ Members are liste:

_'See pp. 50-81, Se

* The term “eross section” is a very common one in nuclear sclence and engineering. I
indicates to the physicist, chemist, metallurgist, or englneer working with nuclear reactors.
the probabiHty that a given nuclear reaction will take place. 'The cross section measure
the slze of the “bull's-eye” or nuclear target, which is an important factor in whether
“bit” or reaction occurs, But this i not the only factor ; under stmilar conditlone aef
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¢ to the AEC.  The name of the group has been changed to Ll_ie
oE » Cross Sections Advisory Group® to reflect this change m
N The NCSAG has been very valuable in assuring a sound and
‘3}:&:‘,9 expansion in the AEC’s neutron cross-section activities and

g its increasing scope; 1t should be of still greater assistance. '
=" methods for determining cross sections are constantly being
vod at Brookhaven National Laboratory, Knolls Atomic Power
ﬂi}orat.or}', Qak Ridge National Laboratory, and the Argonne Na-

.___'_',._;iual Laboratory. ' )

Lot F | qurate measurements with the “slow chopper™® have been com-
Z=’ 1 at the Brookhaven reactor on the neutron cross sectlon of

i

12 “é gl boron and gold. Very low energy neutrons ;}.nd thermal
ang - ypons were used in this work. Recent measurements with the “slow
1. -'?'_ii%,},per” are accurate to one-half percent and differ from the formerly
the _%:gpted measurements by about 4 percent. The normal b'oron and
bty Edeross sections are used as standards for qther cross-section meas-
ted '._;”z“;@ents which are important for reactor design. ,

- fhe “fast chopper” has been operating at the Brookhaven reactor
= pours 2 day, 7 days a week, measuring total neutron cross sections.
“Zz results obtained with this “chopper” show that a much better
Targy Tesolution is obtained than was available with previous instru-
.ts. Higher resolution will be available when the rotor is run at
er speed and improved detectors of the scintillation type are
« for neutron detection. In addition to investigations on classified
the sterials u.seful for reactor a.nd.wea.pm.l Worlf, other elez.nents have
the & investigated which are significant in testing theoretical models
sthe nucleus.

are
h&s.‘
de-

his . _— -

«j.  Theneutron cross section compilation group at Brookhaven is con-
jeg,  ung to collect, compile and evaluate neutron cross section data
4si-  theenergy range of 0.0001 electron volt to 100 million electron volts.

ate  Jpension of the compilation group is being made to include addi-
aul types of cross sections essential to reactor and weapon design.
ces,  lhe betatron neutron time-of-flight project at the Knolls labora-
na}  #71s making considerable progress in the determination of neutron
‘mssections. 'The precise timing with which the betatron electron
=m can be made to strike its target is making possible a high rate
‘measurement of neutron absorption cross sections and neutron res-

20f several types of nuclear reaetions may eecur, each z definite percentage of the time.
ave iRty take care of this situatien by assigning a cross section value to each reaction.
B¢ values, which are determined experimentally, enabie them to caleulate the probable
ON.  Zber of hits.
: of Mre are many types of nuclesr reactions, such as an alpha-neutron reaction, a proton-
- -‘“-’-2!'011 reaction, or & deuieron-neutren reactlon. The symbol for an alpha particle is o
1. ‘11 nentron % ; for a proton p : and for denteron d. Thus, the three reactions mentioned
:""-“-" Wt be written (a, n), (p, #), znd {rl, #}. The first symbol repregsents the bombarding
ares f‘ﬂtle, the second, the cmitted particle after the reaction hag occurred,
e "fiembers are listed In Appendix 2.
L “e pp. 80-81, Seventh Semlsnnual Report for explanation of *neutron chopper.”
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30

onance limits. The knowledge being developed is of fundupe

importance in reactor physics and the precision of recent CTO3S-500¢:

determinations using the new methods exceeds that heretofore 1}: :Fl‘m
At Argonne improved resolution has been achieved through t}“\ib}".
of a new neutron detector ulilizing the old “chopper.” R g

Hicu ExeEreY PHysics

In the field of high-energy physics some important results ypq bei
achieved by physicists working with the Brookhaven cosmotroy, g
special importance is the artificial production of heavy mesgy, (9?5
to 2,200 times the mass of the electron) as observed in cloyg Chi;nbe i
and on photographic emulsions. The ability of the CosMmotrop Ts
produce heavy mesons means that the study of the structure of netﬁ
trons and protons and the forces between them can be carried op Ilndu-
controlled conditions not possible with cosmic rays. &

V-Particles Produced

A cloud chamber containing hydrogen gas was placed in the begy,
of 1.5 billion electron volt, negative pi-mesons coming from th,
cosmotron. Photographs of this chamber show collisions between ih,
incoming negative pi-mesons and protons in the chamber. The
collisions are observed occasionally to produce so-called V-particie
which are unstable particles also recently found in cosmic rays. 7,
one photograph, a single collision was observed to produce simultane.
ously two V-particles, an event of considerable importance to tl
theory of these processes. One variety in particular lives only about
one ten-billionth of a second and then decays into a proton and a
pi-meson. This particle thus may be an excited state of a neutron. If
this is the fact an inner complexity would be revealed in these funda-
mental particles which was unsuspected until quite recently. The
study of V-particles and other mesons is being carried on by cloud
chamber groups from Yale and Harvard Universities and by groups
from Brookhaven.

At the University of California Radiation Laboratory fundamentsi
studies continue on the nature of the forces which act between the ele-
mentary particles, and the role of the meson in elementary particle
interactions. In addition, a study is being made of nuclear reactions
at high energies.

A further line of study involving meson production reactions con-
cerns a test of what is believed to be the equivalence of n-p, P-P; ﬂ.“d
n—n forces. This equivalence is often spoken of as the “charge I
dependence” of nuclear forces. A severe test of this equivalence 13
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;,;rided by study of the meson production in the bombardment of

terons by high-energy protons. '

'Eiectronic systems have been developed which observe and record

ble, = .y accuracy at a frequency of one-billionth second the effects of
= pombardment. Thus the experimenter is able to use the flight

"~ of the heavy particle products of the reactions as an aid in identi-

e the particles and discriminating against background effects.

woting the Free Neutrino

I .

()L; . ¥ew technigues have been developed at the Los Alamos Scientific

G0y h';:ﬁboratory to help resolve the difficult problem of detecting the free

erg . qrino. The study of neutrino detection has been stimulated by

to *—é;e existence of powerful chain reactors which produce energetic

eu. _grinos in numbers millions of times greater than previously avail-

der 4e. In addition, the development of the liquid scintillation tech-

;:ques at Los Alamos has resulted in new detectors thousands of

4ges more sensitive to reactions caused by neutrinos. With these

15 tools scientists have tentatively identified the transmutation of

gtons to neutrons by neutrinos. By further refining the tech-

an i_;flues now being used it may be possible to make a definite identifi-

the  .gon of the proton transmutation and to establish other properties
the  iifhe neutrino.

wse The neutrino is an elementary particle the existence of which was
“les  igmed 20 years ago to explain the known features of the radio-
In  .qve disintegrations of nuclei in which electrons are emitted. The
“1“‘ ~utrino has since been incorporated into the fabric of high-energy
the

:xsics in connection with the decay of the increasingly numerous

out  wons. In all instances where the neutrine hypothesis is involved,
18 jfor the purpose of explaining an otherwise unexplained loss of

Tt oy or momentum from the system under observation. Theoreti-
da- v the neutrino interacts very weakly with matter and hence is not
Che sy to detect. The current assumption is that nature’s energy and

'U(% smentum budget is always balanced and that the neutrino is respon-
"P* e for observed deficits.

il

Je. CHEMISTRY
ke wlear Chemistry

o= :

One of the main developments in nuclear chemistry at Brookhaven

on-  Sbeen the study of nuclear reactions in the hitherto unexplored
nd ZEdon volt energy region. Early in 1953 radiochemical investiga-
i1~ 548 were begun on targets irradiated in the 2.2 Bev proton beam of

. s “‘ cosmotron. The radioactive end products of the bombardment
‘larget nuclei by particles isolated chemically are studied by means
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of the radiations they emit. This study of nuclear reactiong
different from and complementary to the physical ill‘v‘estiga
cloud chamber, counter, or photographic emulsion techy;
which emitted particles (mesons, protons, neutrons, ete.) arq
and measured.

The chief effort has been to learn whether the radioactive Prodye: §
resulting from the bombardment of some representative t-'drgét et
ments with 2.2 Bev protons differ markedly in kind anq i, re}ﬁf}e'
yields from those observed with protons in the 200 to 400 Mey ranl?e
where many similar studies with synchrocyelotrons have been Inag
The results indicate that the distribution of products from -~ £,
target element differs substantially in the two energy regions, STen

18 Guig,
tl(}n;.; b
Ques, 4,
det&r-tﬁj

Properties of Americium

New information obtained at UCRL on the chemical ang Physica]
properties of americium (element 95) includes exact meaSure;nents
of the amount of heat liberated when the ions of americium ip soly-
tion change from one oxidation state to another, Information of this
kind is important in the development of chemical process methods
designed to separate americium from the other man-made transition
elements.

Roare FEarths

The Ames Laboratory at Iowa State College and the Oak Ridge
National Laboratory have pioneered basic studies of the rare earths
and development of methods to separate them. Recently the Ames
process for extracting pure earth elements from ore and separat.
ing them in ion-exchange columns was improved so that the yvields
increased many-fold, thereby greatly reducing the cost of the
process. Scientists at Ames have succeeded in separating, in 99.09
percent purity, at least a kilogram quantity of each of the rare earths
which occur in nature, except europium and terbium. They have,
however, obtained smaller quantities of terbium. In addition, much
progress has been made at Ames on the development of a liquid-
Tiamid extraction nrocess for senarating rare earths in large quantities,
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7 pitric acid solutions of the rare earths with tributyl phosphate in
gystemn of glass columns. Kilogram quantities of the oxides of
ﬂnarium, gadolinium, and dysprosium have already been separated
* . complex mixtures. Progress is continuing in the improvement
-3the process and its extension to some of the other rare earths.

o, = _ . '

L-i\fe ; ?W Diffraction Study

'ge, - 'Wﬁeﬂ a crystalline material is placed in a beam of neutrons the
e, & gttering of neutrons out of the beam can give information about the

vem 3 grangenent of atoms within the crystal. This type of experiment,
__.___,mf special use when applied to crystals contz_iining hydrogen, 1s be.ing
R jpiied at the Oak Ridge laboratory to furnish fundamental chemical

= pformation. For example, a neutron diffraction study of ice dis-

: " dosed the precise separation of the two hydrogen atoms and the
‘cal  gygen atom which comprise a molecule of water. The study also

is - qelded information about the motion of these atoms and about the
1:\11 " panner in which adjacent molecules are arranged.

chis

ods

jon fundamental Nature of Radiation Damage

HIREH

= Studies in the field of radiation damage show that changes in the
a2 Physical properties of irradiated metal are caused by the introdue-

=

~Zyon of defects into the normal crystal structure of the metal. These
dge édafects are formed by the bombarding neutrons which lmock atoms
rthe -Zpom their normal positions. The defects are: (1) Vacant spots in
mes e crystal structures, called vacancies; (2) displaced atoms in an
rat- -Zinormal position, called interstitial atoms; (3) impurity atoms re-
elde Zuling from reaction of neutrons with the original atoms to form a
tha S¥vtype of atom; (4) local high-temperature regions introduced by
p.on - deslowing down of the original high-speed neutron. The Oak Ridge
rthe =dboratory has demonstrated that the vacancies introduced into the
ave, uystal structure by neutron bombardment can greatly increase the
wch e of Intermingling of different atoms in an alloy, Evidence also
1id- us been found that interstitial atoms cause an increase in hard-
ties, s and strength.
Finding other types of defects and studying the effects produced by
mee - ndistion in various solids are especially important to the development
jous  -sreactor science.

i

nost . .
onte % nment of Nuclei

tion

i

__Many nuclei spin about their axes and behave like tiny magnets. -
e strength of these magnets is so small that the direction in which
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the nuclei point is random and continually changing under ¢
fluence of ordinary heat motion. It has long been a goal of 4,
physicists to rearrange nuclel so that they point predominy ;-e';LC't'Or cOns
one direction and then to make them interact with subnucley, of high ne1
ticles—for example, neutrons—which have also been alined. ThPiir- £ 37 qter coolls
ject of such rearrangement 1s to determine if the interactiop ? b qeutron flux
any way influenced by the orientation of the nuclei and the pal‘tisl er second v

Physicists at the Oak Ridge laboratory working at 029 de:r&“ 1ities of radi
above absolute zero (—459.72° F.) have recently succeeded ip ol‘):-'@etE
ing effects of this kind. An external magnetic field was appli, dn
manganese ammonium sulphate and to samarium ethyl sulphate 0
that the tiny nuclear magnets were alined. When polarized n’eutmm
were shot into the manganese sample, the manganese captureg ,}n‘:
percent more neutrons when the nuclear magnets and the nevt::];s

5 paSuTenier
1

0y
. Svely for c1

Ucleyy
htly 3,

il;

Rdgigk Rea
The Ralei

,-eactOI‘a wen
State Colle;

were alined antiparallel than when they were alined parallel. 1y 4, Loading of t
case of samarium the effect was similar, but the neutron capture ¢ of Septembe
18 percent greater. 2% without com
Researca TooLs The low-}

. . buﬂf, with f

The tools being used for physical research in the field of atomi, North Caro
energy are constantly being improved and new instruments are being - puch of the
developed to obtain more precise and accurate information. Many o¢ loaned 999 g
One of the

the instruments that are developed for use in fundamental research
have multiple applications, some of which make possible the solution
of problems of immediate importance to the atomie energy program.

experience t
peering. F
the reactor 1
the use of ra:

Brookhaven Reactor The reactor

JRETTTTIIETCTTTTTTIFE 11 I TITTIE FIPEPPee g N &......_...;._u.i‘:mammmiuumuuiu.mnuhmmm;ummimmsis;n‘ssumaa‘mdﬂmuium‘ium;i.-mumm:

The Brookhaven reactor, the only nuclear reactor in this country Beck, head o
designed to support research programs in both the physical and life
sciences, has now been operating continuously for over 3 years. It was Pennsylvani
brought into operation in August 1950 and has exceeded original per- Pennsylva
formance characteristics in all respects. Designed to operate at and operate
97,000 kilowatts, it has achieved levels as high as 30,000 kilowatts on an request for t
around-the-clock schedule. Some 40 separate research equipment approval. (
arrays set up at the various faces of the reactor pursue simultineous reactor will
investigations. In many of these projects the results are automati- system using

cally recorded 24 hours each day. All the scientific departmenisat  : erated under
the laboratory participate in reactor experiments. proposal. T

assistance fr

1

Knolls Reactor
Li@emre e

A small ¢
California R

The thermal test reactor at the Knolls Atomic Power Laboratory,
originally designed as a versatile research tool for precise reactivity
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% rements and as a standard neutron source, has been used exten-
e for cross-section measurements, the testing of materials used in
;i\'ei_fr construction, and for neutron calibrations. To meet the need
é’é‘fﬁggh neutron flux levels, the reactor has been modified to include
. L . cooling for operation at 10 kilowatts. This power provides
: §= ﬂteron fluxes greater than 100 billion neutrons per square centimeter

econd which can be used for the production of experimental quan-

s - .
% of radioisotopes and for neutron beam experiments.

ties

gﬂlgigk Reactor

The Raleigh Research Reactor, the first university—?wned nucl»_ear
utor, Went critical at 12:59 a. m., Septem‘kﬁmr 5 at North Caro%lna
ate College of the Consolidated University of North Caroh-na.
pading of the fissionable material in the reactor began on the morning
% 5eptember 4 and the first experiment on criticality was carried out
i gthout complications.

= The low-powered research reactor was completely designed and
“Z,t with funds of the Consolidated University made available to
Zyth Carolina State. A grant from Burlington Mills provided
7 geh of the money used to construct the reactor building. The ABC
* uned 999 grams of uranium 235 to fuel the reactor.

~ (One of the major purposes of the reactor will be to supply reactor
sperience to undergraduate and graduate students in nuclear engi-
wring. For the first year of its operation a program of research on
¢ reactor itself is scheduled, after which the emphasis will shift to
seuse of radiations and radioactive isotopes produced by the reactor.
e reactor project is under the technical direction of Dr. Clifford K.

ik, head of the physics department of the college.

-
-
.'__c..m

T
i

st

4

mnsylvania State Reactor

Pennsylvania State College submitted a formal proposal to build
ad operate at its own expense a 100-kilowatt research reactor and its
wuest for the loan by AEC of fuel material was given preliminary

gproval.  Construction is expected to begin early in 1954. The
~actor will be a light-water-cooled and -moderated, thermal neutron
~®tem using enriched uranium fuel. The college and the AEC coop-
ated under a “no fund” contract in detailed studies which led to the
- mposal. The reactor will be built and operated without financial
mistance from the AEC.

“':“#"‘"-:ivermore “Water Boiler” Reactor

& small “water boiler” research reactor was put into use by
dlifornia Research and Development Co., at the AEC’s Livermore,




36 MAJOR ACTIVITIES

Calif., research facility. It was designed and built by Nor¢,
Aviation Co.

Generally similar to other “water boilers,” the new Feacty
spherical, stainless steel core 1 foot in diameter and uses aboy ® b
gram of uranium 235 in a uranyl sulfate solution of ordiy
The power is 100 watts and the maximum flux of thermg] ,
1 billion (10°?) per square centimeter per second.

The low-power “water boiler” reactor design is inhepeny,
'QOther reactors of this type are at the North Americap l)f’alsafe.
Downey, Calif., at AEC’s Los Alamos Scientific Laborg, W g
- Alamos, N. Mex., and on the campus at North Carolina Stat, g”ll S
Raleigh, N. C. tle,

A]-:lel-ic;n_

S
t 1 kilh-

i ['y “-a-tl‘r

Electronic Compuiters

‘The behavior of nuclear reactors is understood in principle b
when accurate, detailed knowledge of reactor characteristics jq :
quired many extremely complicated mathematical problemg Aise,
Some of these problems can be solved in reasonable time only by Use
of modern high-speed electronic computing machines. For this Teasop
Argonne National Laboratory began the construction of such a cop,.
puter several years ago. The Argonne computer, called the AVIDA(
and another, the ORACLE, needed by the Oak Ridge National Lgy,.
oratory have been completed recently. The ORACLE was moved iy,
September from Argonne to Oak Ridge and is now in use by the
mathematics panel of ORNL. Both machines are based on the geners]
design of one begun earlier at the Institute for Advanced Study at
Princeton, N. J. Each computer contains about 3,500 electronic tubes
and about 20,000 resistors. These machines can multiply together
two 12-digit numbers such as 976,345,012,983 and 276,507,433,209 in
less than 1/2000 second. In about 20 to 30 minutes, they can solve
complicated problems that would require the time of 2 mathemat:-
cians working for 5 to € years using ordinary desk-type electric cal-
culators. Despite the speed of these computers, some reactor design
studies often require their continuous operation for days or weeks.

The ORACLE was designed after much of the work on the
AVIDAC was completed and contains many improved features. One
of these improvements is in the memory device. In both machines,
instructions and intermediate results of computation are held in a
nemory unit consisting of cathode ray tubes and auxiliary circuits.
In the ORACLE, pairs of cathode tubes are used so that the second
tube will remember what the first one is unable to, because of small
defects in the first tube. Either one tube or the other gives the right
answer., Using this system, the machine has been found to have
a very high degree of reliability.
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e June the cosmotron at Brookhaven, with only occasional in-
inC

2 ptions, has b..een providing high-energy pa..rticles for experiments
£ ?‘_‘5_ schedule calling for 60 hours of operating time a week. In normal

-~ ation, protons are accelerated to energies as high as 2.2 Bev but
’ iest runs energies as high as 2.8 Bev have been reached without
1

foulty- Regular operation at 3 Bev is to start in 1954. One gratify-
i‘a gspect of the research program is the number of different experi-

- ** is that can make simultaneous use of the various cosmotron beams.
%7 not unusual for five different groups of physicis?,s to be takm-g
= .t ot the same time, greatly increasing the effectiveness of this

ﬂscmment-.

B

. Ll

T

]

" agh Energy Accelerator

The construction of an ultra-high-energy particle accelerator of a

';rrpe known as an alternating-gradient proton synchrotron has been

* ghorized. Brookhaven National Laboratory has begun the design
-4 machine that will accelerate protons to energies up to 25 billion
ctron volts.

“The synchrotron will use a series of alternate strongly converging
od diverging magnetic fields to confine a proton beam in a tube of
Jatively small cross-section. This focusing effect will allow the
qoduction of high-energy beams with smaller electromagnets and
slated equipment than would otherwise be possible.

The cost of design and construction of the new accelerator is esti-
ated at $20,000,000. It is expected that the machine can be com-
Jeted in 5 to 6 years.

The selection of Brookhaven as the site for this accelerator is in line
ith the policy of providing large, unique facilities for cooperative
¢ by university scientists at the national laboratories.

$-Inch Cyclotron

By accelerating large current protons to an energy of 22 Mev, the
%inch cyclotron at Oak Ridge National Laboratory, is capable of
aoducing special radioisotopes at rates many times higher than any
meviously reported. For example, beryllium 7, an important research
stope, 1s produced at the rate of 100 millicuries per hour by bom-

f«‘barding lithinm with protons. Comparable high yields of other

\.. vtopes are obtained. The high production rate materially reduces
‘ecosts of these isotopes. The cyclotron is being modified to produce
ith energy neutrons.

RERIRERET T
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Seintillating Plastics % spectTogT aph
i reviously st

A recently developed instrument of major importance for the E Developine
tection and measurement of nuclear radiations is the Scintilhlfle- 2 ratory have
counter. This device is the modern development of a very olg IIl(;tllon f—}g for the inves:
of counting radioactive rays. In its original form, the humar, {‘:;(i == ctors. The

observed and counted the light flashes produced in g fluores, ye TEASUren
screen which was irradiated with alpha particles from g radiOact{?I}t : A nonmag
substance. In the modern instrument the human eye is replaceqd bl}e ¥ jeveloped at

more sensitive device, the photomultiplier. This device cap det}g;; aid in the ma:

anm it

very small scintillations, count them as rapidly as one milliop
second, and at the same time accurately discriminate betweep ]i::}e i
flashes of different brightness. By replacing the micm@l‘ystam;
fluorescent screen with large single crystals, the scintillation COllntee
can count not only alpha particles, but beta particles, gammg vy !
and with special crystals can count neutrons.

Until recently, the use of scintillation counters was limiteq becanse
of the difficulty of obtaining single crystals of sufficient size to obtaip
the desired sensitivity. After intensive study Argonne Nationg)
Laboratory has succeeded in developing several scintillating plastie
which compare well in performance to the best crystals. In many
respects plastics are the ideal scintillation material.

The Argonne research program on scintillation materials has pro-
duced a great deal of information about the nature of the scintiliatjoy
process by which part of the energy of the radioactive particle is ¢or.
verted into visible or ultraviclet light. An apparatus has been de-
vised for measuring the intensity, spectral distribution, and time-durg.
tion or “lifetime” of the scintillations, and is capable of measuring time
intervals as short as 5/1,000,000,000 second with an accuracy of about
4 percent. However, apparatus now designed will extend the range
of time measurements to tenfold shorter times.

¥s,

Mass Spectromeiry

Mass spectrometry is the science of analyzing substances to deter-
mine the mass of the elements and molecules present in the substance.
In certain types of mass spectrographs the atoms are charged electri-
cally, accelerated to high velocities by electric fields and then sorted
out by deflecting magnetic fields. Particles of different masses are de-
flected through different angles and thus separated.

One method of producing charged particles is to put a tiny speck
of the material to be studied on a strip of metal which is then heated
electrically to vaporize the material. A fraction of the atoms evapo-
rated are then electrically charged by the capture of electrons releau?d
by the hot metal strip. Using a variation of this method Argonne Na-
tional Laboratory has been able to increase the sensitivity of its mas
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~trograph making it possible to analyze smaller samples than those
viously studied. |
evelopments in mass spectrometry at Knolls Atomic Power Lab-
ZF - ory have achieved high sensitivity in the detection of ion beams
=5 the investigation of isotopic changes in materials exposed in re-
@8 <. The construction of a dual-magnet mass spectrometer for
| Tg-measurement of istopic concentrations is in progress.
“2 A ponmagnetic mass spectrometer of high transmission has been
o greloped at the University of California Radiation Laboratory to
~+ ;jin the mass assignment of cyclotron-produced radioactive nuclides
Cogdin the study -of their radiation without interference from other
- otopes.  The spectrometer is a time-of-flight device based on a novel
2£ geof high-frequency sawtooth voltages applied to a grid system. Tons
_.pprmed in the source end pass through a long cylindrical evacuated
wbe. Mass selection 1s based on the time-of-flight through the main
= art of the tube, the only ions recovered at the receiver end being those
- ghich reach the receiver end grids at the proper time for acceleration

v the sawtooth grid voltage.

Wil

!

Isororr PrOGRAM

il

By the end of the year 1,858 institutions in the United States had
Zjen authorized to use reactor-produced radioisotopes. This number
: gpresents an increase of about 30 percent in 1 year. The most signifi-
Zant trend was the increasing use of isotopic materials by industry,
%o largest single category of users. The second largest application
Zqntinued to be in the field of medicine.

. Since the isotope program began in 1947, 2,406 shipments of AEC-
“produced radioisotopes have been made to 39 foreign countries. These
“gipments included a small quantity of radiocactive phosphorus sent
Zp Yugoslavia in July for use by Dr. John Lawrence, of the Uni-
=wsity of California Donner Laboratory in treating Cardinal
Yepmac, who is a victim of polycythemia vera.

)

H

A

¥

- fadioisotope Production

= The graphite reactor at the Oak Ridge National Laboratory con-

“tnued to be the prineipal isotopes production center. About 50,000

adioisotope shipments have been made from this facility. Shipments

ww average almost 1,000 a month. During the past 6 months, prices

sere reduced for quantity purchases of the most widely used radio-

stopes—radiocarbon, radiophosphorus, radioiodine, and radio-
#¥&sllium which is used in thickness gages.

**5 Brookhaven National Laboratory has continued to prepare special

“dems for the isotope distribution program and now has available a

“®%w facility which will irradiate piston rings up to 16 inches in diam-

LI BT S
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eter and related engine parts. Argonne National Laboratopy -
expected to resume its isotope service with the start up of its pey PL_*
actor, CP=5. In October, the low intensity test reactor (LITR) 4 o, 1
Ridge National Laboratory and the materials testing reactor (MTI% :
at the National Reactor Testing Station in Idaho were made availy,) }
for the production of special radioisotopes. The higher fluxes of tha.‘:
reactors will permit the production of more intense forms of Certa;‘?
long-lived radioisotopes such as radicactive cobalt. i

Commercial participation in the isotope distribution program con
tinued to increase. In 1953 private firms engaged in the pro@ess‘m‘
and secondary distribution of radioactive materials, compounds, gnq
sources grossed more than $500,000. This revenue was derived from
refining radioisotopes for biological and medical use, synthesiziy
special radioactive compounds for research, preparing radioactive
sources for thickness gages and radiographic testing. It is eXpecteq
that secondary sales will reach the million dollar mark within the next
3 years.

Following extensive studies, Tracerlab, Inc., of Boston, Mass., ang
Bendix Aviation Corp., of Detroit, Mich., submitted reports to ARQ
indicating complete commercial handling of isotope production ang

distribution is probably not feasible now, nor will it be within 1,

next 5 years. Similar conclusions were reached by Stanford Researcy
Institute in the survey conducted for the AEC on a pricing policy

for radioisotopes.

TrecaNIcAL CoOPERATION PROGRAM BROADENED

Since 1948 a program of technical cooperation has been under way
among the United States, Canada, and the United Kingdom. This
program, under which the three countries have been exchanging
information on health and safety, low-power reactor research, ex-
traction chemistry, isotopes, and reactor materials was described in
detail in the ¥ifth Semiannual Report to the Congress and in sub-
sequent reports. Last autumn it was found possible, within the
existing law, to extend the area of cooperation in the health and
safety portion of the program to include facts concerning the effects
of atomic explosions on human beings and their environments. The
added exchange procedure has been established to provide all three
nations with basic information required for protection of civilian
populations and military formations in the event of an atomic attack
The exchange applies to facts on blast, heat, and radiation damags
from atomic explosions to persons, structures, equipment, and plant
and animal life. It excludes information which would aid in design
or fabrication of weapons or nuclear devices or would indicate energy
release of weapons.
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Biology and Medicine

_i:roaress has been made in many aspects of the Commission’s pro-
- to safeguard the health of atomic energy workers and develop
peneficial uses of atomic energy. AEC-financed research is being
" ducted in the laboratories of universities, colleges, hospitals, and
 gher research institutions (see Appendix 7) as well as in the lab-
tories of major AEC research centers. Whenever possible civil-
g‘ects programs are included in weapons test activities. Long-range
i judies of the survivors of Hiroshima and Nagasaki are continuing.
_%,‘ ecla,hzed courses are sponsored at the university level to train

.-;-:_; onnel in atomic energy fields. These courses are supplemented
= ﬁ on-the-job training at Commission installations.

il

CoxnstrUCTION PROGRESS

“- Construction of a new Health Research Laboratory at Los Alamos
- s completed in July 1953 at an approximate cost of $2.2 million.
fedication ceremonies were held in October.

% The biomedical research and industrial hygiene groups which have
*wen conducting studies pertinent to the weapons research program
¢ Los Alamos Seientific Laboratory will be housed in the new build-
3g. This is the only health laboratory in which a group of medical
pd biological scientists are concerned with all aspects of hazard

:gvolved 1n the development and production of atomic weapons.

“for these studies the building is equipped with modern laboratories,
gimal quarters, X-ray rooms, counting rooms and temperature-
sntrol rooms, in addition to library, office, and storage space. It
sntains special shielding devices, hoods, ventilation, and instrumenta-
‘wn particularly designed for biomedical studies of radicactive

“dements. The structure is of reinforced concrete, has two stories

‘-;md basement with subbasement. Total space is 58,000 square feet.

REsEarcH A CCOMPLISHMENTS
ldetherapy Units and Radiation Sources for Cancer Research

Important advances have been made in the cancer research program
fthe Commission. The medical division of the Oak Ridge Institute

i Nuclear Studies is expected to receive in the spring of 1954 an
specially designed teletherapy unit capable of housing a radiation
"Qﬂnrce of several thousand curies, The unit is being built by the W. F.
~2d John Barnes Co., of Rockford, Ill. It will permit the study of a

"83269—54-——-——-4
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variety of rotational therapy ™ patterns and may use cobalt, cesium
europium as a radiation source. About the same time the firgt (. or
source, currently in 'pre.I)arat.iOﬂ from reactor fission Waste, '\Vi;}lum
available for preliminary testing in the Barnes teletherapy y,j; :l.b"c
strength of this source is estimated to be 1,000 to 2,000 C-U.I'ies,‘ b
 Meanwhile the Barnes Co. has loaned to the hospital of the me
division at Oak Ridge a low-curie teletherapy unit designeq by t
company. This unit is capable of housing a cobalt source of from a.—lc
to 600 curies. It is being tested with the expectation that 3 nj? :
become a standard therapy unit within the next few years, ¥

dieg]

Use of Radioisotopes in Olinical Diagnosis and Therapy

Brookhaven National Laboratory in cooperation with St, Albage
Naval Hospital is studying the use of germanium oxide needjeg i
administering radicactive isotopes in local body areas. The igetq "
can be incorporated in the needles in any desired amount ang will

remain there for its life or the life of the needle. An additiong)

feature is the fact that the material is slowly dissolved in the body
fluids, and eventually vanishes. \ §

Preliminary investigations at Argonne National Laboratory ing;.
cate that thulium 170 has properties which may make it useful as g
source of radiation for clinical radiography. The laboratory hag pre-
pared a 100 millicurie thulium source for the Argonne Cancer Re.
search Hospital where it is now being tested. Further studies will
determine the value of this material in portable diagnostic units for
which no power supply is needed.

The Massachusetts General Hospital is investigating the use of the
positron emitting isotope, arsenic T4, in locating brain tumors. When
this isotope is administered intravenously it concentrates to a certain
degree in cancerous tissue. The slightly higher concentration in the
tumor mass makes it possible to determine the location of the diseased
tissue by use of special detection instruments and techniques.

Protection From Radiation by Tissue Transplants to Eye

For several years it has been known that spleen transplants offer
protection against the effects of irradiation. It is not clear whether
these beneficial effects are the result of the release of active substances
from the spleen cells, or of the seeding of the bone marrew from the
site of transplants. In recent experiments at Brookhaven National
Laboratory embryonic mouse spleen tissue was transplanted to the

71n rotational therapy the source of radiation is rotated around the center of & tamer

or the patient is rotated in such & manner that radiation 1s centered on the tumor, permit-
ting maximum concentration of the radiation on the diseased tissues,
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terior chamber of the eyes of mice. Such a transplant appears to
: jnde the possﬂnhty of cells escaping into the general circulation.
'_-.g'.?.he indication is that some substance produced by cells. and not the
;s themselves, may be the active agent. These experiments show
early that on]y a few unirradiated cells from the spleen of a normal
ulﬂl growing in the anterior eye chamber of an irradiated animal

i?é qn a0 the Lttter from death from a degree of radiation which would
00 dlelWlSG have been fatal. The transplants were made after exposure
v fthe test animal to radiation.
pffects © 7 Surgery Following [rradiation
% In an AEC-sponsored project the Western Reserve University
whool of Medicine is investigating the effect on casualties of major
ns - grgery undertaken as lifesaving measures because of injuries after
' " ﬁhole-body radiation. One group of animals was given 200 roentgens
!;({ 4 whole-body radiation and another group, 300 roentgens. Twenty
;_1 wurs after exposure standard major operations were performed on
1y mese animals in which several inches of intestine were removed. A

hird group of animals was exposed to the same amounts of radiation
1i- .t not subjected to surgery. When the mortality rates of the two
goups were compared, it was found that there were only slightly more
iaths in the operative groups than in the other.

il intibody Synthesis

A research group at the University of Chicago examining the in-
e arporation into blood proteins of amino acids labeled with radio-
- wtopes has made important observations that may relate to the im-
n munological reactions of the body. The time patterns of the
e ppearance of the labeled groups in the blood proteins have been
J smpared with those of antibodies produced in response to injected
¢ albumin, Findings suggest that the antibodies are not formed
zerely by modification of preexisting plasma globulins, but are syn-
isized independently. The synthesis appears to begin almost at
ace after injection of the foreign protein so that considerable anti-
wdy has been formed before it becomes evident in the blood. A
earch 1 being made of various tissues to locate the antibody during
5 le early period of production, or to demonstrate the possibility of
i existence of an antibody percursor.

a3

"N udies on Immunity Mechanisms

The effects of whole-body gamma irradiation on immunity mecha-
iems have been tested at Brookhaven National Laboratory. In these
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experiments, a cobalt 60 source was used and radiation of sop,, 1
less than average lethal dosage was administered to mice. Ty, rf tat
show that while irradiation effectively destroys the ability 0‘;‘“{5
body to withstand pneumococeal infection even in the Presene the
sbundant specific antibody, it does not abolish active immunit, me of
influenza type A virus, nor does it affect the activity of tetay, X t}fe
toxin present at the time of irradiation. Taken together with Ut,l}lfl-
bits of evidence, this finding suggests that with this type of ip feots ey
the lowered antibacterial resistance following whole-body irpg d'la,t?m
is attributable primarily to the failure of phagocytes to act anra'n: .
bacteria because of white cell deficiency, and that phagocyte 1'e§ct108t
may not be necessary in antiviral immunity or in preventing thn
intoxicating effects of tetanus toxin. | s Hie
" Related studies are also being undertaken at Washington Univepgity,
St. Louis, Mo., the University of Pittsburgh, the Memorial Medjcy
Center of Sloan Kettering Institute, New York, and the University of
Michigan. Radioiodine is used to tag antibodies in fundameny)
studies of immune mechanisms of the body’s capacity to combyt
infectious disease. The technique being developed is to labe]l ayg.
bodies which had been specifically developed to concentrate in givey,
organs and tissues. There is hope that this work may lead to 4
practical method of directing into tumors useful concentrations of
radioisotopes or of such elements as boron which may be converted
into a radioactive source when bombarded by neutrons. Such g
method would also be applicable to the treatment of tumors in deep
seated tissues elsewhere in the body.

Tracer Studies in Physiology

Under active investigation at Brookhaven National Laboratory
are various tracer methods for physiology ihvestigations involvin:g
the use of radioactive isotopes such as sodium, potassium, chlorine,
bromine, hydrogen and other elements. These methods are devised
to study the rate of distribution of elements in various body structures
and systems and to evaluate the significance of the difference in those
rates as in muscle and brain, for example., The application of this
methodology has been extended to investigations of the manner of
use of amino acids labeled with carbon 14.

Information is being accumulated on the mechanisms of edema or
swelling of the body; the relation of mineral content of the diet to
the control of hypertension and complications in kidney disease, and

to the alleviation of some manifestations of cancer; and the treatment

of brain tumor by neutron capture therapy. Many other aspects of
the study have equally useful immediate practical implications.
Other investigations deal with the movement of substances from
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e blood stream, through the capillary walls into the fluids bathing
o various cells of the body and from there through the cell walls
mw the cell itself,

._—-.'

ﬂ;gmw Bomb Casualty Commission

iféiiii

5; preliminary report has been released to the scientific public in
Japan and the United States on the genetic studies being made to de-
{grmlﬂe late effects of radiation exposure on survivors of the bombing

o Hiroshima and Nagasaka. These studies are a part of extensive

edlcal and blolon'lcal investigations financed by the AEC and ad-
gustered by the National Research Council of the National Academy

-'-"_"-“ = ,f Sciences.

During the 5 years, 1948-52, data were collected on the parents
qd the first-generation offspring. More than 60,000 births were
rgistered and the babies examined by the medical staff of the Atomic

"Bomb Casualty Commission. This represents about 95 percent of
“pirths in the 2 cities. Initial records were set up to collect 1nforma-
_ tion on exposure of parents, indicators of genetic damage, and non-
% sdiation factors affecting these indicators. The indicators used were
v gype of termination (stillbirth or live birth), major malformation,
'_:_"1' reight of live birth, sex ratio, and neonatal and infantile death. The
k Frmmpal nonradlatlon factors affecting these indicators are maternal
T agey birth order, consanguinity or relationship of parents, economic
2 atus, and regional origin. Fathers and mothers were separately
= -dmded into two groups: a heavily exposed group with symptoms of
% ndiation sickness, most of whom had been within 1 ,845 meters of
:mound zero; and a lightly exposed group without symptoms, most of
ﬁhom were more than 1 ,845 meters from the explosions.
- Present evaluation of the data, which include allowances for the
= nonradlatlon factors, indicates that no effect can be found in the first-

wiitiiiiiihe.

£ sneration babies for four of the indicators, namely—stillbirth rate,

Zmajor malformation, weight of live babies, and neonatal or infantile

Zdth. For sex ratio, exposure of the father is shown to have no effect,
"t heavy exposure of the mother appears to have produced a mgmﬁ-
unt though small decrease (1.3 percent) in the number of male chil-
fren. This result is in the direction which would be expected if
ndiation had caused genetic changes in the maternal sex chromosome.
This finding, however, is still tentative and may not be supported by
ubsequent data.

: Agricultural Applications

< In the University of Tennessee-AEC agricultural studies at Oak
""‘Rldge National Laboratory, extensive experimentation has been car-

N

M TGS




46 MAJOR ACTIVITIES

ried out with both laboratory and domestic animals in AN off
evaluate possible effects of dissemination of radioactive Water,
the animals, the effects of exposure to external radiation, gy : 3
plore the beneficial use of radioisotopes in agriculture, o rx.
By developing information on the absorption and retentio
mestic animals of important fission products, it is possible tq estin,
the hazard which may result from human consumption of produ(-t]:m
such animals. Also, the effects of these materials on the animg, thh N
selves are being determined. Studies are well underway whig, nem-
help to establish maximum permissible tolerances for radi()isot.;,pmI
chromium, zinc, and nickel. )
The quantity of external gamma radiation which will prody
death of a large animal such as a burro has been measured, anq ¢ )Cie
cal pathological symptoms and blood picture changes have been “O}L{
Respiration measurements have shown that whole body irradiatioy, of
600 roentgens or more interferes with the animal's normal yg, of
carbon dioxide. Studies of the effect of small daily doses of the
order of 25 roentgens now ﬁnderway are expected to yield early
results, )
Investigations with radiocalcium have led to new methods for evy),,.
ating this element in the nutrition of livestock. Also, importan, iy
formation has been gained on the formation of the fetal skeleton, the
drain on the maternal skeleton, the effect of high fluorine levels oy
bone growth, and the relationship of bone minerals to milk secretion,
In experiments with a radioisotope of molybdenum it has been shown
that molybdenum is an integral part of an important enzyme system
in the body; namely, xanthine oxidase. The role of molybdenum as
an essential element in animal nutrition and its relationship to copper
and cobalt which are essential elements in normal growth in animals
and plants are now being reexamined.

RIS
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Potassium Absorption by Tropical Crops

Research with radioisotopes has made it possible to trace the move-
ments of fertilizers through soil into plants, and to understand some
of the complex processes of absorption and distribution in plants.
Much work has been done with potassium, one of the major crop
fertilizing elements, which is normally absorbed from the soil by
plants through their roots. However, precise dats are not available
on the relative absorption of potassium by tropical plants from fer-
tilizers and from the soil to which the fertilizer is applied. Recently
studies were initiated with the University of Puerto Rico Agricul-
tural Experiment Station (Rio Piedras, P. R.) for the use of radio-
isotopes in experiments with tropical crops. Such knowledge will be
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= ¢value In the study of mineral absorption by plants, and in dfater—
Uﬁuing to what extent the addition of fertilizer on plant nutrients
[

a » tropical soils is beneficial.

. = ;.émfnmh River Survey

¢ ~_-;_ The Academy of Natural Sciences of Philadelphia has .covmpl-eted
£ % .xtensive study of the biological conditions of the Savannai River.
: : This work by the Academy 1s part of a continuing survey undertaken

" ¢ AEC in cooperation with the United States Public Health Servi(}e
1 a;ld the Universities of Georgia and South Carolina to determine if
qanges attributable to AEC production operations occur in the nor-

- ) pattern of plant and animal life in the area. _

 An intensive study was made of five areas of the river to determine
" he number of algae and of several animal groups present during
qmmer, fall, winter and spring. Information was collected by a
oup of seven specialists using methods and procedures developed
iy the Academy for this specific purpose. The study is the first to
b;made of a coastal plain river in the United States which sets forth
e pattern of aquatic life in one region during the various seasons.
rindings to be released soon will include the most extensive list yet

published of species from a coastal plain river.

Algal Producté@éty in the Pacific

A cooperative project is underway with the University of Hawaii
o investigate the use of isotope techniques for determining algal
productivity in the tropical Pacificc. Work recently reported indicates
tat the productivity of the sea can be estimated from measurements
«f carbon dioxide fixation by algae in sea water samples collected over
slarge area. These studies at the University of Hawaii are expected
v yield significant information on the mechanics, quantity, and rate
of earbon being fixed through photosynthesis by the marine algae.

- S TR R E

g/l

TraINING IN HEaLTH PROTECTION

Under the fellowship program of the Commission, selected appli-
ants are trained in the specialized health fields of radiological physics,
ndustrial hygiene, and industrial medicine, as they relate to the atomic
wergy industry.

| g Kadiological Physios

In the field of radiclogical physics, training is provided select col-
kge graduates with degrees in basic science or engineering. The -

FLFET
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training deals with health problems associated with handljy, gy
active material and with the release of nuclear energ
such topics as radiation monitoring, radioisotope measirements, hea
physies, and instrumentation. ‘ _

Beginning with the academic year 1948-49, this program, Yae % :
up to provide seriously needed personnel for health physicg W“r"kbe"
atomic energy plants and laboratories. During the first 9 yeqp, N
program was administered by the National Research Co‘lncijza ;&
training conducted at Oak Ridge National Laboratory or at the sz
versity of Rochester atomic energy project. The f_e]lowships offer I
no academic credit and could not be renewed. Their purpog, w?
purely that of training for health physics work. In 1950, the Oa.:
Ridge Institute of Nuclear Studies took over the administragiey o
the program. Fellowships were offered to include academic Study
and credit in the graduate school of the University of Rochester
with field training at Brookhaven National Laboratory during th;
summer months, and in the graduate school of Vanderbilt Universps
with field training at Qak Ridge National Laboratory. -2

In 1953, a new training center was added at the University of
Washington, in cooperation with the Hanford Works for field trgip.
ing. Approximately 25 fellowships are offered annually by each of
the 8 training centers. Awards are made about March 1 preceding
the academic year. Complete details and application forms are aval.
able from the Oak Ridge Institute of Nuclear Studies, Qak Ridge,

Tenn.
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Ity

in

B LN R AR Ty IR F R

et kb ek RN i e

Present status of the trainees follows:

Hiitﬁ«iiiuun:.«;~

or will be closely associated with It.

Employment in health physics (ABC) . ______ 52
Employment in health physics {(non-ABRC) . _____ o
Employment utilizing health physies.——— _________ 5
Continuing eduwcation-_______ . . __ ¥ 49 "—-g
Teaching or nonindustrial researcho . ... 8 ;‘é
Industrial employment in physies . __ 10 f__";:
In Armed Forees_ e 4 3
Not working or no information————_.-— ——— B 2
Training incompleted (drepped out) . .- .- 3 3
Total (1948-08) oo 155
New fellowships in effect, 1953-54. - eemmmmeem 42 .
“" i
Total - e 197 2
8 Non-AEC projects include universities, Tnited States Publle Health Service and Armed F
Forces laboratories. work 3
® A large percentage of those continuing their eduvcation will go into health Dh!'81_'-" _ =
Some have already beld interim health physics joi H

[ndus trial Ha

The Oak R
fellowship pre
the fields of ch
i its second ye
of academic tr
:n the first year

[ndustrial Med

Advanced tr:
particular]y in
men and womk
to study during
Pniversity of k
of Cincinnati, 1
or contractor i:
Administration
the University «

Evaluation o:
series of atomic
degree of succes
tural and biome
structural and -
medical experin
and further stt
work of the Atc
tamination and
areas on native
ods, and indoct
legical personne

One hundred
were made in th
and carried out
Administration:
The remaining 2
of technical and
Operations Offic
83 several indust
been evaluated, «
tations which rec



JULY-DECEMBER 1953 49

oS triol Hygiene

i rpe Oak Ridge Institute of Nuclear Studies also administers a
E Jellf,m.fsl'xip program in industrial hygiene for qualified graduates in
=0 fields of chemistry, physics or engineering. This program is now
=) 2 it8 second vear, and eight candidates have been selected for one year
. % :f gcademic training. Four trainees completed the course of study
' l . the first year of the program.

.
i

Iy
d wdustrial Medicine

* pdvanced training and on-the-job experience in industrial medicine,

d & Hal_tic,ula,r]y in relation to the atomic energy activities is also open to
.en and women physicians, Eight applicants have been approved
"'_:_;,study during the 1953 academic year at the following institutions:
“rpiversity of Rochester, 4; Harvard University, 3; and the University
- " tCincinnati, 1. A second year of in-plant training at & Commission
r :;11, contractor installation is offered after completion of the courses.

% \dministration of the training is under the atomic energy project at

¥+ yeUniversity of Rochester, Rochester, N. Y.
YO

- Wearons Test Procram
f

Evaluation of the civil effects test program conducted in the spring
aries of atomic tests at the Nevada proving grounds indicates a high
woree of success in developing original and basic data in both strue-
ey aral and biomedical tests. The tests were limited to: experiments in
auetural and functional design and materials of construction; bio-
ndical experiments with emphasis on the effects of ionizing radiation
ad further studies in genetics, implementing and reinforcing the
wrk of the Atomic Bomb Casualty Commission; studies of soil con-
amination and effects resulting from fallout in the test and nearby
reas on native animals; testing of dosimetry instruments and meth-
&, and indoectrination and training for State civil defense radio-
acal personnel.

One hundred and fourteen civil effects tests comprising 36 projects
zre made in the series. Six of the projects were planned, financed,
uad carried out under the sponsorship of the Federal Civil Defense
Mdministration; two were conducted jointly with the Commission.
‘heremaining 28 projects, sponsored by the AEC, required the services
ttechnical and scientific personnel from Washington Headquarters,
“perations Offices, cooperating universities and laboratories, as well
ze¢ £aseveral industrial organizations. All civil effects experiments have
.« ‘Enevaluated, except those on genetics and other biclogical investi-
w»  3tions which require further study.
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Crvin DErFeENsE Jridence gl

the SPTiEL

Classified briefings on the overall atomic energy program Were o Jalnutriti
ducted for the Administrator and principal staff of the Feders) é.orf‘ " Investig
Defense Administration (FCDA). Classified motion pie tmmn’ii T pad occurt
nuclear weapons tests were shown at a conference of State civij dete '{’f % 3 Lgveralme
directors in September and at the White House conference gf mai-ns& s ;nced hax
in December. Both meetings were conducted by the FCDyg -+ 2 cere COMP

The AEC participated in a post-graduate course on medica] aspe £ and 1O sigt
of atomic energy given by the University of Utah College of Me dicjcm S of radioact
in Salt Lake City, Utah, in October. AEC representatives Present::g Z pealth of t}
the problems associated with the effects of nuclear detonationg, par E sheep WeIt
ticularly the effects of radiation, heat, and blast. Local, Sta¢e and- 1 Srown am
national areas of civil defense responsibility were describeg and the § th}’rOid' 1
need for increased coordination of all civil defense activi,. 3 fered by tl
emphasized. T F ypowntoe

The Commission continued to lend radiation instruments ang radip- 2 P”‘red burn
active material for civil defense training and operations Purposes, i those obser-
Sources were sent during the last 6 months to Alabama and Nay g to have di:
Hampshire for use in calibrating radiological detection instruments, 5 4 variety o
The latter received a cobalt 80 source of 5 curies, the first of sy, % on the Utal
high intensity to be loaned since the program began. ' 2 The AE(

_ % Health Ser
EmerceNCY, DIsASTER AND MoBrrizaTioN COMMITTEE § Departmen
i rpeport was

An Emergency, Disaster, and Mobilization Committee was estgb- I The specia
lished in the Office of the Assistant General Manager to coordinate & Scientific
disaster or emergency plans on an overall Commission basis. The i Tennessee.
committee which assumed the functions of the disaster planning coor-

‘dinator, an office now abolished, consists of representatives from the

various AEC divisions. It will study the definitions of disasters and

minimum standards for operational plans, compile existing directives,

memoranda, and bulletins, applicable to disaster or emergency plans, Th-ere he
Public Lav

and draft proposals for action necessary to assure removal of per-
sonnel and equipment from Washington headquarters, if the necessity
arises.

Atomic En
izing the A

wstibia s b I P B 1 5

contracts.
Errecrs or TeEsTS ON ANIMALS tracts for t
The AEC found after extensive research studies that radioactivity Paduca'h » &
Public L

from atomic tests was not responsible for deaths and illness among
sheep in areas adjacent to the Nevada Proving Ground last spring.
Earlier the Commission had determined that radiation fall-out had
caused lesions to the backs of 16 horses and to the eyes of a few of
them but had not otherwise injured their health. There was no

section 2 («
statutory r
and Engine
the Divisiol
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;dence that the death of cattle adjacent to the proving ground during
fe spring was due to radiation. Their death was attributed to

Slmui:ritlcnn
- Invebtln'atlon of the sheep deatlis began after unusually heavy losses
E occurred and the sheep showed lesions on their faces and bacL_s
g several methods were used to determine whether the sheep had experi-
¥ nced harmful exposure to radiation. DBones of the affected sheep
© eer® compared with bones from herds which had no abnormal losses

»d no significant differences in radioactivity were found. The levels

fmdloactn ity detected were far below those which could affect the
],ealth of the animals. In another study the thyroid glands of affected
_seep were compared with the thyroids of sheep that had received

Town amounts of radiouctive iodine, which concentrates in the

Imrmd It was found that the exposure to radioactive iodine suf-

::__ gred by the Utah sheep was no more than one-fortieth of the level

Zown to cause gross observable effects in sheep. A third study com-
{,ﬂre.d burns experimentally produced on sheep by beta radiation with
Jiose observed on the Utah sheep. 'The two types of burns were found
o have distinet differences. It was found possible to produce by
,varlety of means other than radiation ]eblOll&: similar to those found
 mthe Utah sheep.

- The AEC finding was concurred in by the United States Public
}[ealt,h Service and the Bureau of Animal Industry, United States
“Department of Agriculture. Prior to issuance by the AEC, the
-aport was reviewed by the Department of Health, State of Utah.
‘The special studies were. conducted by scientists at Los Alamos
“wientific Laboratory, Hanford Works, and the University of
-Tennessee.

: Legislative Developments

- There have been several amendments to the Atomic Energy Act.
Public Law 137, 83d Congress, approved July 17, 1953, amended the
itomic Energy Act by adding, as section 12 (d), a provision author-
ing the Atomic Energy Commission to enter into long-term utility
otracts. This legislation was required in connection with AEC con-
nets for the furnishing of power for operation of the Qak Ridge,
Baducah, and Portsmouth installations.

Public Law 164, 83d Congress, approved July 31, 1953, amends
wtion 2 (a) (4) (B) of the Atomic Energy Act by eliminating the
atutory requirements for the Divisions of Production, Research,

gand Engineering. It retains, however, the statutory requirement for
te Division of "\I1l1t(1ry Application, the Director of which is required
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to be a member of the Armed Forces. The Commission is anyy,
ander this amendment, to establish as many as 10 additiong} Prorre
divisions, as it determines them fo be necessary in the disi‘-}lurg{. &rgm
responsibilities. This amendment also provides that sych d,l’:_‘f._iis.
directors shall be compensated at a rate determined by the Cﬂnlbif;n
sion, but not in excess of $16,000 per annum. s

Public Law 164 also extends to the Commission express ayty,
to jssue general regulations necessary to carry out the pm"iSionS““'
the Atomic Energy Act and authority to arm guards and — of
necessary in discharge of the Commission’s security TBSPOnSibiiitifm
Similar authority is extended to the Joint Committee on Aton(ts'
Energy with respect to the arming of its members, employees, ﬂllll:i:
consultants. '

Public Law 262, 83d Congress, approved August 13, 1953, Providec
for the elimination from the Atomic Energy Act of 1946 of the 13;{
sentence of section 9 (b) which provided : “The Commission, and t};;-
property, activities, and income of the Commission, are hereby ey.
pressly exempted from taxation in any manner or form by any State,
county, municipality, or any subdivision thereof.” This sentence wae
interpreted by the United States Supreme Court, in Carson v. Roane.
Anderson Co. (342 U, S. 232 (1952)), as exempting transactions in.
volving certain AEC contractors from the Tennessee sales and use
taxes. This interpretation afforded the AEC an exemption from State
and local taxation broader in scope than that available to the other
departments and agencies of the Federal Government. The latter rely
only upon the constitutional immunity of the Federal Government for
their exemption from State and Jocal taxation. FPublic Law 282 has
the effect of repealing the special statutory exemption of the AEC and
placing the AEC on 2 basis identical to that of most Federal agencies
with respect to such taxation.

oy Zed

Patents

One hundred seventeen patents have been released for nonexclusive,
royalty-free licensing by the Commission since November 25, 1952,
bringing to 606 the total released since December 1949 when the Com-
mission adopted its policy of making inventions and discoveries
available for public use. The latest releases are listed in Appendix 5.
Abstracts of the patents are published in the United States Patent
Office Official Gazette as the patents are issued. They are also pub-
lished in other journals and periodicals. :

Two settlements of patent claims were entered into in 1953. In My
of 1953 a settlement was negotiated with Mr. Nicholas Christofilos 1

:;,Ji”jj‘jﬂﬁi’“i!:‘}“l b

sicepieinbilBii G G

M e -

TP TROTPPTES T POIYIY T TUTPETYRITE: PYPMMPIDES TS VTTCT YT Py

Y

coc R i stiB g

apiD

\S‘hiCh fo:
o Tunite
pellding
Hmtter ot
a,lt.el‘llﬂ-ﬂ_?-
M- Chris
ipfringen
IndJduly
Giannini
No. 2:206.'
pefore th
gented b3
jnventors
of the fac
the net sh
the Unite
for there.
gtent or
that pate
in the Un

Job Eval:

A job (
plans, we&
visors wh
ation, It
personnel
paid and

Issuance

A new
veloped a
manual a.
ities form
system ar
the flexib

. tions so t!

will also
tives, suc’



JULY-DECEMBER 1953 53

pich for the sum of $10,000 he accorded to the Government a license
Umted States patents Nos. 2,531,028 and 2,567,904, and certain
_ dmg patent applications owned by him. The prmmpal subject
: “%ﬂtter of the patents and apphcdtmns is Mr. Christofilos’ concept of
& ornate gradient focusing in particle accelerators. Inthe agreement,
g _Christofilos waived any claims against the Government for possible
' {-ﬂno'ement, as well as for an award under the Atomic Energy Act.
Ind uly of 1953 a patent claim against the Commission filed by G. M.
Ciaﬂmm and Co., Inc., on the Fermi et al. patent (United States patent
2. 2,206,634) was qettled for $300,000. This claim had been pending
-Ezgfore the Commission since October 25, 1948. The claim was pre-
HEE g;fced by G. M. Giannini and Co. on behalf of itself and various
= grentors, including Enrico Fermi and Bruno Pontecorvo. Because
?-““-’H%t,f the fact that Mr. Pontecorvo is believed to be in the Soviet Union,
= jhe net share payable to him was deposited in a blocked account with
“Z4e United States Treasury Department. The settlement provided
: 'M for the release of all claims against the Government based on the Fermi
ZEptent or the inventions disclosed therein and for the assignment of
_:{ha‘{‘, patent to the United States. The assignment was duly recorded
“Eithe United States Patent Office on July 27, 1953.

Organization and Personnel
| Job Evaluation System

A job evaluation system, adapted from selected private industry
plans, was put into effect. The system was developed for super-
risors who do not have extensive training and experience in job evalu-
dion. It takes account of the responsibility of the supervisor for
personnel administration and establishes a balance between salaries
paid and the value of services performed.

~lsuance System
#z A new system for issuing administrative documents has been de-
“reloped and is being established. It combines into one easily revised
manual all statements of policy, procedure, and program responsibil-
- tties formerly issued in varying forms. Important features of the
-ystem are a detailed subject index which will be kept up to date, and
the flexibility of the manual which makes it possible to detach por-
£ tions so that special purpose manuals may be assembled. The manual
“will also include subject matter which is not of the nature of direc-
lives, such as explanatory and administrative materials. With this

e
DL B ]
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broad scope the manual will be a complete reference docume,

.. it
all AEC policies and procedures. o
Junior Management Development Program
Participants in the junior mavagement development Prog
am

adopted in June 1953 were given rotating work asslghments iy Wagh
ington and in the field following completion in July of 3 gt%ne-? I
orientation. The program is designed as a means of recruiting :;:ad
training promising young persons for responsible positions, Kil

trainees are taking part. he

Atomic Energy Labor-Management Relations Panel

An Atomic Energy Labor-Management Relations Panel wag psty},.
lished by the President on March 24, 1953, within the Federal Meg;,.
tion and Conciliation Service. Members of the new panel are Cyrus
S. Ching, industrial consultant and former Director of the Federy)
Mediation and Conciliation Service, chairman; Thomas W. Hollang,
industrial consultant and former professor of economies at the
University of Miami, vice chairman; Peter J. Manno, industriy)
consultant and former mediator in the Federal Mediation and Cop-
ciliation Service; Arthur M. Ross, professor of industrial relations ar
the University of California, Berkeley, Calif.; and Rev. Leo C.
Brown, director of the Institute of Social Sciences, St. Louis
University.

The panel’s operating procedures have been promulgated by
Federal Mediation and Coneciliation Service in accordance with t.h;
Presidential announcement. By December 1, 1953, this panel had
made recommendations in two disputes. In both instances the par-
ties, after further discussion, arrived at settlements on the basis of
the recommendations issued. Personnel at the Oak Ridge National
Laboratory and Y-12 plant engaged in the first work stoppage in
operations in the 10-year history of the AEC program. Employees
represented by the Atomic Trades and Labor Council, AFL, went
on strike July 27 and 28 against Carbide and Carbon Chemicals Co.,
climaxing negotiations that started in May. Formal panel hearings
were held at Oak Ridge August 5 and 6 and recommendations for
settlement were made on August 19. The other dispute referred to
the panel involved the Sheet Meta]l Workers International Associa-
tion, AFL, on strike from July 8 to 28 against the Zia Co. at Los
Alamos. Hearings were held August 17 and 18 in Washington and
recommendations were issued the next day, August 19.
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- The above chart compares £ross average hourly earnings of pro-
“iuctlon workers of major operations contractors in the atomic energy
Zyogram with those of employees in the two industries whose manu-
'acturmg operations are most nearly comparable—inorganic chemicals
Zyd petroleum and coal products. Gross average hourly earnings of
'_.smmlc energy workers during September, the ]ast month reported
Irere 6.7 percent above industrial inorganic chemicals and 2.7 percent
~ilow petroleum and coal products. During the 21 months reported,
-arnings of atomic energy workers increased 15.5 percent, while earn-
#ags of workers in the inorganic chemicals and petroleum and coal
“roducts industries increased 13.9 and 12.4 percent, respectively. Dur-
1g the 'same period, the average number of hours worked per week
Fatomic energy employees was 41.6 ; for petroleum and coal products,
#7; and industrial inorganic chemicals, 41.1. Weekly hours for
domic energy workers, which averaged 41.9 during 1952, decreased
san average of 41.2 during the first § months of 1953.

 igbor Disputes

The pattern of work continuity throughout AEC continued during
®le first 10 months of 1953 at the high level established in previous
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vears as all activities were free of work stoppages 98.8 percent of 1
scheduled working time. In construetion and design activitieg t, he
were fewer major stoppages than during the corresponding peyj,, derg
1952, although the percentage of scheduled time worked i
slightly from 98.1 to 97.7 percent. The most serious losses
experienced at the Paducah, Ky., project; however, a subg o
improvement over 1952 was shown and further iImprovement ig
pated as a result of the recent project agreement. Lost time ip
tions, research and development activities was negligible whe
expressed as a percentage of scheduled working time (0.08 pechnt)n
However, the near perfect record of recent years was marred }yy, .
0-day stoppage at the Oak Ridge X-10 and Y-12 plants anqd one
half-day stoppage at the Sandia Laboratory, Albuquerque, N, Mex-
Less than 1 percent of the scheduled time was lost In maintenance an d
service activities; disputes involving sheet metal workers at Laog
Alamos, N. Mex., and painters at Oak Ridge caused the principy]
interruptions.

ilntial
antye;.
Opery.

Construction Project Agreements

AEC construction work is customarily performed under wage
scales and general working conditions established for the locality iy
bargaining between local contractor groups and local unions, These
conditions are usually adequate to meet the needs of local contractorg
when local people are employed on relatively small jobs. Large AEC
construction projects are long-term jobs, often located in remote
areas, and carried on by national contractors who employ thousands
of workers recruited thronghout the country. Difficult problems are
encountered In constructing such projects on the customary basis of
local conditions.

In recognition of these problems, the General Manager encouraged
use of special project agreements in areas where AEC construction
work is of such magnitude as to overshadow local construction. The
agreements are intended to achieve a measure of uniformity in the
conditions established for the various erafts and to meet the require-
ments of a particular AEC project. Recent project agreements at
Paducah and Portsmouth are accomplishing an essential degree of
stability.

Labor Turnover

The chart on page 57 compares average monthly labor turnover rates '

per 100 employees in atomic energy operations with those In selecped
industries and in all manufacturing for the 21-month period ending
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E Sgptember 1953. The marked difference in accessions over separations
. the atomic energy industry when compared with the selected indus-

“mes and all manufacturing reflects the continued expansion of

sperations.

AEC and Contractor Employment T'rends

During the third quarter of 1953 total employment in the atomic
@ergy program rose from 148,800 on Juune 30, 1953, to an all-time high
“of 151,695 in August and then declined to 150,700 in September. Of
- this total, 6,500 were AEC employees and 144,200 contractor employees
“of whom 71,200 were engaged in operations while 73,000, including
s prehitect-engineer contractor employees, were engaged in construction.

= The trends in AEC and contractor employment are illustrated in the
“dart on page 58. As currently forecast, operating contractors’ em-
“ployment is expected to increase approximately 10,000 to a total of

$1,500 by the end of 1955 and then level off. The major portion of this
“increase is to meet operating staff requirements of new facilities at
“Savannah River and Portsmouth and expanded facilities at Oak Ridge,
Paducah, and Hanford. Employment in the construction program,

.neluding architect-engineer employees, is expected to peak at about
\F 14800 and remain fairly constant until the fourth quarter of 1954 and

then begin a rather sharp decline extending through 1955 and 1956.

THEL 2B3269—B4——0D0
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Scientific and Engineering Employment T'rends

Scientific and engineering staffs of AEC and its operating contrac.
tors more than doubled in size during the past 7 years, as shown in
the chart on page 59. This trend has followed closely the trend in
total AEC and operating contractor employment. By far the largest
increase occurred in the 4-year period between 1949 and 1952, In
1947 these staffs numbered 6,050 scientists and engineers or 17.28 per-
cent of a total of 35,000 AEC and operating contractor employees.
As of September, of a total employment of 77,700 such employees in
the AEC program 13,582 or 17.48 percent were scientists and

engineers. This total was made up of the following occupational
categories:
Biological and medical scientists . .- 1,561
Chemists o o e 2,470
Physicists e e e e m e — 1,704
Other physical seientists s 768
Chemiecal engineers__ o 1,623
Electrical engineers____ . . e 1,412
Mechanical engineers oo e e mmmem 1, 804
Metallurgical engineers . o 448
Other engineers. o .- e mmmm 1, 756
13, 582
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yPLOYMENT TREND OF SCIiENTIFIC AND ENGINEERING STAFFS OF
4f( AND ITS GPERATING CONTRACTORS

JOUSANDS OF EMPLOYEES

—

i

h 1947 1948 1949 1950 1951 1952 1953

in

N YEARLY AVERAGE

st ’

In Safety

:r- _ ) _ ) :
s, The AEC accident-prevention program, illustrated in the charts on
in mge 60, continues to compare favorably with similar programs in
«d  hdustry. Overall AEC injuries per million man-hours were at an
41 ditime low of 2.08 in March 1953. Since that time there has been a

“flight increase to 2.6 at the end of August, the last month reported.

- This inerease reflects in part a higher frequency experienced on new
nstriction.

The National Safety Council granted the AEC the award of honor

1 recognition of the Commission’s safety accomplishments in 1952.

Oa December 9, 1953, Chairman Strauss accepted the award from Mz,

~+Sed H. Dearborn, president of the council, on behalf of the AEC and

% 13 cONtractors.
The injury rate in the atomic energy program has declined steadily
ince the end of 1949. The frequency of injuries from accidents in
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AEC INJURY RATES
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: ACCIDENT FREQUENCY ¥ ACCIDENT g
: ‘ 12 . 1’, B
% \ PETROLEUMY -
}'; " ] 1z
3’{. ¥
= _
% 5 I
F: CHEMICAL LSS
' 6 ------------------------------ ___—___‘_'_""'—-—._‘ P!
AEC
T ] —
2 S
; og!l't'!lt’lltlt't| 1|1:]..
2 1949 1950 1951 1952 1953 1954 19a5
kS CALERDAR YEAR
;: s Figurss as raperted annvally by the Hatione! Safety Council Accident frequency veport. 1953 figures besad e thons
\;‘._ yaar trand.
14 2/ Mumbar of Injurins par million manhovrs,
¥
§
] AEC INJURY RATES
i ACCIDENT FREQUERCY ¥ MILLION MAN. oy
% 12 II -
§ CONSTRUCTION
: SonmcroRs
i 10 - FREQUENCIES P
x \ s T~
' .
- .,
rd -
] ’/ N . .
’ N
7 hN MAN - HOURS
b
i ALL AEC »
g |
£ S ¥
z QPERATING
= 4 CONTRACTORS e
—
z
£ 2
-]
n

1948 1949 1950 1951 1952
CALENDAR YEARS

Y Mumber ef inivries -per millinn mon-hours.

FEFENRRS TTT 108 3 5 P13 AT DT

Frofit’

NI e RO

e overall progr:
1949 to 2.51. The
p.14 to 8.40 per m

The injury rate
229 Per million m
“pe 1052 rate repo
ol industry, the n

“Mi_

Fire Protection

Industrial, rese:
qffered $449,107 d
“103,882 damage h
gre loss during 19!
I-operty,. roughly
pandling “preferre
ments per million «
Juring 1952, reflec:
son’s large-scale «
AEC communiities
i AEC history an
average loss per ca:

Infor

miituima'isimmammim‘m:;um.-.-..-_:.;..;;;amu;mumsmnunuusm‘mmﬁmnziswimmm

“F Technical Informat

In the interest of
geld the Commissi
and disseminating =
will ald research an
T

this informationis d

. As in many othez

= for advice and assi

Z dustry which shoul
: This service is rend:
= o Industrial Infor
= varlous AEC install
*= W be valuable guide:
= ming their informat
In the reports is av.
: business publication
20f the AEC. This

“-'-'-!J'miliiii;iiiﬂim”mjm

b
=
-
&
jgo]
H
S
@
&
r
wm

it

....
=
* a—
=




EQuency

12

1g

LLI L T

AAN-HOUR L

-

400

a0

7

JULY-DECEMBER 1953 61

E o overall program dropped from 540 per million man-hours in

" t949 to 2.51. The injury rate for American industry decreased from
.14 to 8.40 per million man-hours during the same period.
: " he injury rate for employees of AEC operations contractors was
o0 per million man-hours in 1952, compared with 8.02 for 1949-51.
s 1052 rate reported by the National Safety Council for the chemi-

-
Ry
.o

S

S 4] industry, the nearest comparable industry, was 5.10.

fire Protection

2% rndustrial, research and construction facilities owned by AEC
== ffered $449,107 damage from 845 fires during 1952, compared with
'.':’3-:":;103,882 damage in the first 9 months of 1953. The rate of annual
= o loss during 1953 was §0.0027, or 3 mills per $100 of AEC-owned
 roperty, roughly one-quarter the loss rate of insurance companies
“yndling “preferred” industrial fire risks. Cost of paid fire depart-

qents per million dollars of AEC-owned property increased slightly

ring 1952, reflecting fire protection requirements of the Commis-

jon’s large-scale construction program. Municipal fire losses in

{EC communities in 1952 were $28,201. This 1s the second lowest
3 AEC history and represents approximately one-fifth the national
serage loss per capita basis.

Information on Atomic Energy
sehmical Information

In the interest of inducing most rapid progress in the atomic energy
#d the Commission continues to pursue its policy of publishing
ad disseminating widely the unclassified technical information which
il aid research and development workers, both in Government and
aivate projects. The AEC program of publishing and disseminating
fisinformation is described in detail in Appendix 8. |

As in many other fields the Commission calls on private industry
ar advice and assistance In identifying information of use to in-
étry which should be submitted for declassification and issued.
ihis service is rendered the Commission by the Advisory Committee
t Industrial Information (see Appendix 2). Reports of visits to
wous AEC installations by members of this committee are proving
abe valuable guides to project personnel in expanding and strength-
_zing their information services for American industry. Information
2 the reports is available on request to editors of engineering and
siness publications who do not have access to restricted facilities
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classified or declassifiable technology which may be reporied
AEC research, development, processing and other laborayp,
plant operations. v

A task group of the committee visited the Hanford Work, -
National Reactor Testing Station and found technology of parti. l;
interest to industry being developed or in use. This t.echnoﬁ
concerns heat exchange, instrumentation, remote and automat; J
trol, demineralization and other water freatment, solvent ext,
ion-exchange processes, distillation, and disposal of radioactiy
The group also examined methods of overcoming corrosion,
techniques, studies of radiation damage and other metg)
investigations. ‘

It was felt that presently there is little reactor technology gt Han,
ford that would be of industrial interest inasmuch as the Hanfor(i
reactors are designed and used exclusively for the productigy of
fissionable materials for weapons purposes. Some unique metjoqs
of control, including safety interlocks and instrumentation, miﬂh{
find commercial application. Certain features of the water Sup;h-
system for the Hanford reactors also were reported to be of interey
to pump manufacturers, operators of pumping plants and consulting
engineers in applications where continuity of water supply is vitg)

Work in metallurgy and ceramies at various Qak Ridge insta]]g.
tions was reviewed and numerous lines of investigation and resyj
of basic and applied research were found which are potentially val,.
able to general industry. Studies were reported on the kinetics of
phase transformation; age-hardening phenomenon; preferred oriep-
tation in relation to manufacturing techniques; alloying habits and
properties of alloys of titanium, zirconium, hafnium, and thorium:
physics of the solid state including effects of radiation on strength,
hardness, and toughness, and on creep, fatigue, and corrosion resist-
ance at various temperatures; metallography, X-ray, and spectro-
graphie techniques; powder metallurgical techniques; welding, braz-
ing, and fabrication techniques particularly with respect to the
“newer’” metals.

In the field of ceramics, they reported that studies under way,
while predominantly on oxides and silicides of present or possible
use in reactors, include work on carbides and borides, manufacturing
methods (compacting and sintering), high-temperature refractorics
fop crucibles and furnace linings, metal-ceramic combinations (cer-
mets), and ceramic-protected refractory metals—all for ultra-high-
temperature service.

A survey of the available literature in various Oalk Ridge libraries
showed a great deal of unclassified material of industrial interest in
the fields of metallurgy and ceramies.
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fﬁdus trial Development

The Office of Industrial Development continued to serve as a con-

ot point between the AINC and industrial firms desiring to explore
. g;ith their own funds commercial applications of atomic energy.
y

‘ &Thl'ee hundred and forty-five additional firms sought information

S s

4

ded

——
=

il

Jiii

émult of recommendations of the Sixth Conference.

uring this period, bringing to 710 the totaln number of industrial
ontacts made since this office was organized M.ay 1952. As part
fﬁf its program to acquaint industry with the potential value of atomic
T jergy developments, the Office of Industrial Development has pre-

Z red a mobile exhibit which was first displayed in New York City

: guring June 1953 at the Exposition on Basic Materials for Industry.
~ since the 1st of July 1953 this exhibit has been shown at Savannah

Z piver, at the Boston meeting of the Associated Industries of Massa-

qusetts, and at an atomic energy symposium in Buffalo, N, Y., spon-
ored by the New York State Department of Commerce. In addition,
. 4aff members addressed many national industrial organizations in-
“Zyrested in atomic energy applications and the office participated in
“je formulation of policies governing the industrial participation -

Program.

Declassification of Information

~ As a result of recommendations by the Sixth International De-
“dassification Conference in April 1953 at Chalk River, Ontario, Can-
ida, the AEC has authorized the release of additional information
. reactors and associated technology and some additional data and
+ tchniques of basic scientific interest.
= The authorized reactor information is considered necessary in study-
-ing the feasibility of power reactors. It concerns reactors designed
"0 burn natural and slightly enriched uranium fuel. Release of in-

formation in this category will be subject to certain limitations en-

-dorsed by the conference. Other information of basic scientific in-
erest which may now be released includes techniques for preparing
ind handling fission product sources; some physical properties of pure
platonium metal; some basic data on ion-exchange resins used in
emical extractions; the spontaneous fission rate of uranium 236 and
rlutonium 240; some fluoride surface chemistry; and research scale
nethods for the preparation of tritium and helium 3. The Commis-
son declassified information of industrial interest concerning the

roduction of uranium metal, pure graphite and heavy water as a
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Condensed AEC Annual Financial Report
Fiscal Year 1953

= “:The financial position of the United States Atomic Energy Com-
% pission at June 30, 1952, and June 30, 1953 ; the results of operations
for the fiscal vears ended on those dqtes, and other financial data
jppear in the statements and charts on the following pages. The
satements in this condensed version of the annnal financial report of
he Commission for fiscal year 1953 are derived from the accounts
mﬂ,mtamed directly by AEC and those maintained by its major cost-
< ype contractors. Following normal industrial practice, AEC and
~ hese cost-type contractors keep accounts in terms of accrued costs.
These accounts are audited perlodlcally by AEC auditors. These

LI

iR
;);.:J;.A"rhn*f

% v

-----

.:epted accounting pr1nc1ples followed by industry except that for Lo ;
' curity reasons inventories of source and fissionable materials and ) R -
_tomic weapons and weapons ccmponents have been excluded from the BN
- balance sheet..

‘i
i'!l'i'! a

fmdemed Comparative Balance Sheet

The Condensed Comparative Balance Sheet, pages 70 and 71, sets
frth the assets, liabilities, and AEC equity at June 30, 1952, and
JU.Ile 30, 1953.

- Among the significant changes in the comparatwe balance sheet is
mincrease of about $2.3 billion in cash during 1953 resulting from the
ippropriations made by the Congress for the expansion program. The
ash in the hands of contractors decreased as AEC moved to cut down
+he advance financing of its cost-type contractors.

. Construction costs for plant and equipment during 1953 totaled
3125 billion. Over 23 percent of such costs were for projects under
e expansion program authorized early in 1953. In conformity with
.renerally accepted industrial accounting practice, AEC treats de-
“reciation on its physical plant as an element of operating costs. In
“#termining the amount of depreciation, AEC generally uses the
wraight-line method which spreads the cost of the depreciable plant
ind equipment evenly over their useful life. In 1953 depreciation and
bsolescence amounted to $177 million. The total accumulated de-
meciation and obsoclescence at June 30, 1953 was $755.1 million or
out 24 percent of the cost of depreciable plant and equipment.

Collateral funds and other deposits decreased $3.5 million during
“xal year 1953. Since June 30, 1953, AEC has obtained refunds of
-asurance collateral amounting to about $13.4 million.
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The total liabilities of AEC increased $10.9 million durip
Most of this amount was accounted for by an increase in the v
fund advances received from other Government agencies.

AEC equity increased almost $3.5 billion during 1953, This iNerege
consists mainly of the increase in United States Treasury cas) ¢ Q‘;‘*E %
billion and the plant increase of a billion dollars, eI ==

RESOURCES IN FY 1953 WERE ...
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ANNUAL FINANCIAL REPORT 69
gomparative Statement of Operations

o % The Comparative Statement of Operations on page 72 reports AEC

g '_ «osts for production, research, and development in the areas of source
as .. gd fissionable materials, weapons, I'EELCtL:}I' developme_n’_c, physical re-
o _;; < garch, and biology and medicine. AXC incurred u-ddltlonal_ costs for
= ﬂperating communities at three installations and for administering
‘£ ] programs and financing security investigations. The net cost of
i 1953 operations was $904,596,278.

[nwestment

The summary of the United States Government’s investment in the
“ stomic energy program on page 73 shows the amounts invested since
the National Defense Research Council started the project in 1940. As
of June 30, 1953, the total funds appropriated to the atomic energy
- program amounted to $12.1 billion as compared with about $8 billion
< through June 30, 1952.
:» The chart on page 68, illustrates the resources received and applied
' luring fiscal year 1953. The chart below illustrates the increase in
AEC plant and operations from 1949 through 1953,

I GROWTH i

NANT ér;uiln OPERATIONS (P_rogmm Costs)
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70

COMPARATIVE BALANCE SHERT

AS o

ABSETS

Cash and working funds:
U. S. Treastury——c—memo—mmm o mm e

19358 1858

$3. T47, 313,554 $1, 413 o-

¥ L - -\l'vil ey

Contractors oo mmmm - e m oo 118, 847, 778 162 5o ;:.
Other Federal agenciesS oo ——cvmm—oom—- 78, 871, 429 60, 990 5.::
1 i}

3,940, 032,761 1, ¢45 075, 4
? » 1il)

—_—
Accounts receivable less allowance for uncol-
lectible BCCOURLS. o= 13, 405-5, 306 8,201, g4
Inventories at cost less allowance for losses__.- 51, 965, 528 82 113 331’
Prepayments — e m 19, 788, 126 22,453, g0
Plant and equipment at cost:
Land and 1and rights. oo _— 15, 836, 295 14,737, g0
Production and research facilities_ .. - 2, 680,870,324 1,635, 404 o
Community facilities @ — 298, 453, HR9 287, 998, 501,
General facilities o ——— o 154, 523, 506 195, 745, 5gv
Construction in progress——- - ——————————- 1,429,576, 436 1,363,082 15,
- o —
4,579, 080,130 3, 49g, 957, 400
Less accumulated depreciation and obso-
1eECOnCe . m e o e e 755, 149, 196 610, 306, 414
3, 823, 939, 934 2, 886’ 650‘ 958
Collateral funds and other deposits.. .. . 44, 525, 235 47, 998 38
Total B8SeLS e oo —mmm e ecem—emte 1, 933, 660, 980  $4, 692, 584, 420
Nores :

Inventories of raw source materials, fissionable materials, and weapons parts
and assemblies are excluded from the balance sheet.

The balance sheet does not include the market value of 350,924,317 troy ounees
of silver at June 30, 1853, and 401,971,068 troy ounces of silver at June 30, 1952,
provided by the Treasurer of the United States and still in the Y-12 Oak Rigge
plant in the form of electrical conductors, Its market value was $299,163.000

at June 30, 1953, and $332,641,000 at June 30, 1952, This silver is returnable

in bullion form to the Treasurer of the United States for processiug [nte
commercial bars,
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% (ONE 30, 1953 AND JUNE 30, 1952

LiapItTrifs axp ARC EqQuiry

res 1938 1952
i‘iﬂmhtles:
Accounts payable__ o $108, 407, 193 $169, 897, 580
working funds from other Federal agencles. 48, 976, 742 39, 273, 311
Employees’ and olher funds on deposit___ 9, 803, (69 7,242, 604
Deferred credits.._ .. - 354, 444 287, T17
Total liabilities___ . - 227, 641, 448 216, 701, 212
_ABC equity:
BEquity, beginning of year -— 4,475,883,210 3, 557, 284, 001
% Additions:
FE Appropriated funds (net) o cee o 4,136, 475,500 1, 6G5, 756, 473
= Transfers from other Federal agencies
without reimbursement_____________ 7,278 3, 036, 608
8, 612, 385, 988 5, 166, 077, 080
peductions :

Net cost of operations and prior years’
adjustments (See Comparative Statement

=
o

of Operations)_ - 800, 555, 265 682, 079, 187
Transfers to other Federal agencies without

reimbursement — ——— - 2,673,511
Collections paid to U. 8. Treasntry e __ 5, 791,191 5, 441, 172

906, 346, 456 690, 193, 870

Equity, end of year.._ - - 7,706,019,532 4,475, 883, 210
Total liabilities and AEC equity________ $7, 933, 660, 080 $4, 652, 584, 422
Sores— ( Continued)

As part of the domestic uranium program, the Commission has guaranteed
pinimum prices through March 31, 1958, for refined uranium and for uranium-
kearing ores and mechanical concentrates. In addition, bonuses are payable
mder certain eircumstances to encourage the discovery of new uranium re-
wirces.  (See Domestic Uranium Program Circulars No. 1 through No. 6).
The Commission also has leng-term commitments for the procurement of foreign

tres, and development of foreign ore sources, and for the return of residues of

e processed in this country,
In addition to the liabilities shown on the balance sheet, AEC had {(a) a
- wmmitment for unfunded aecrued annual leave of ABEC emplovees at June 34,
1953, of $3,5“7 804 and at June 30 1952, of $4,552,167; (1) known commitments

[RSNEERURIRRF IO S SRR —— - T E PR DR T Kt F o T N LT e B V' W S
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72 FISCAL YEAR 1953

U 5. GOVERNA
COMPARATIVE STATEMENT OF OPERATIONS FOR THE YEARS y; '

JUNE 80, 1953, AND JUKE 30, 1952 DL
. propriatcd fun

Production, research and development : 1953 195s s Natienal De
Source and fissionable materials——-———-——o-—- $281, 029, 542 $225, 319 14~ . Office of Sei
WEAPONS - oo m = mm— == m = m =T e == 236,385,273 202, 551 40, % EH war Departs
Resctor development . —cr—mmmmmmo—ero- 91,129,087 ¢, v _H} - Fiscal v¢
Physical research (net)’——-——w-o—m-wm—om-mm—- 38,401,571 85 g4 ~-, Fiscal ye
Biology and medicine . o —oeommmmmmmo— 24,813,806 o3, 8‘34.:1;?; i Fiseal 3

' Fiscal 7
671, 769, 279 m _: Fiscal ¥
_ _:

Community operations: Atomic Ener
Operating cOSt8——ow—vommmmm o m oo 10, 643, 388 20, 822 104 ' Fisecal @
Le8s Tevenue e mmmm s o T T T 18,382,224 18, 071, g;-;g ' Fiscal ¥

—_——— Tiscal ¥
1, 266,162 2, 580, 241 Fiscal ¥
—— i Fiscal ¥

AEC administrative eXpenses. ——————oom—m—u-—=n 34,426,151 30,466,712 & Fiseal ¥

Security investigations - ocmmem—emmmmm—m— 12, 547, 537 1,398,027 3 . Fiscal ¥y
Total program costs and expenses-——————---— 720,000,128 582,114 438

Net dishurse

Other expenses and income : Unespended bala

Depreciation and obsolescence. ——o——w———o-— 176,972,295 103,372, 620
Projects abandoned - —— e m 713,414 147,12¢ Total app
Other charges__—— 10, 280, 492 676, T8

Less:

——

Collections p

187,966,201 104,186, 528 Property and

Less other income e oo 3,879, 052 2,129, 415

i-;‘-; Federal a
3 ment, net
184, 587,140 102,087,118 = ’
3 from other
Net cost of operations_.____ _. 904,506,278 684,181,451 §
Prior years’ adjustments (net) N - (4,041, 013) (2,102, 264) § Total {nvest:
: £ Less:

Net cost of operations and prior years’ adjustments_ $900, 555,285 $682, 079,187 5: Cost of opert
= of source
1 Cogts have been reduced by proceeds from sales of isotopes aggregating $866,273 for £ weapons ¢

the figcal vear ended June 30, 1953, and $804,901 for the fiscal year ended June 30, 1852, E 20
.' June 194
July 1,
statem

ABRC equity at Ju

! Baged on publis
2From Jan. 1, 18
3For the fiscal 3
i The total inves
te agencles that b
the atomic energy }

283269—54-
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ANNUAL FINANCIAL REPORT 73

¢ g, GOVERNMENT INVESTMENT IN THE ATOMIC ENERGY PROGRAM
) FROM JUNE 1940 THROUGH JUNE 1953

YED E
5 propriated funds disbursed, net of reimbursements :
National Defense Research Couneil . _______ - 13408, 000
107 . Office of Scientific Research and Development_________.. 114 624, 810
404 % Wwar Department (Manhattan Engineer District) :
273 F: Piscal year 1943 __ . . $77, 098, 355
T4 Fisealyear 1944 __ ___ . . _____ 7§0, 1321, 470
1o = Fiscal year 1945 . . ______. 858, 571, 646
—_— “_g " Fiscal year 1946_________ _________ 366, 355, 447
. 358 2 Fiscal year 1947 (part) e 185, 875, 321
—_— 3 2, 218, 322, 239
- Atomic Energy Commission:
. 199 3 Fiscal year 1947 (part) ... 146, 108, 325
058 _ Figcal year 1048 . ____ 477, 557, 826
~—~— % Fiscal year 1049 _________ _______. 627, 847, 271
y 241 : Fiscal year 1950_. __________ _ 534, 308, 839
—_— _ Figeal year 1951 ________ 920, 467, 872
w712 E Fiscal year 1952 oo e 1, 669, 386, 036
2027 % Fiscal year 1953 - 1, 812, 672, 917
—_— = 6, 187, 849, 086
,338 = —
— T Net disbursements___._______ __ o ___ 8,421, 264, 135
o ppexpended balance of appropriations, June 30, 1953________ 3, 694, 775, 222
L 620
W 126 Total appropriated funds_______ . . __ ________ 12, 116, 039, 357
3, T82 [eRS
- Collections paid to U. 8. Treasury.._..___ *$22, 163, 743
5, 528 Property and services transferred to other
3,415 Federal sagencies without reimburse-
. ment, net of such transfers rececived
7,118 from other Federal agencies__________ 22,111, 860
1, 451 24, 275, 603
1 264) Total investment through June 30, 1953________ ____.__ *12, 091, 763, 754
g 181 . . i
Cost of operations and cost of inventories
of gource and fissionable materials and
73 for
)52, weapons components on hand at June
30:
June 1840 through June 1952________ £3, 485, 188, 957
July 1, 1952, throngh June 1953 per
statement of operations_______.__ 900, 555, 265
4, 385, 744, 222
{EC equity at June 30, 1958 o e e $7, 708, 019, 532

*Based on published reports.
= *From Jan, 1, 1047, to date. Prior dats not available.
é *For the fiscal years 1949 through 1953, Prior data not available,
‘The total investment through June 30, 1933, represents only the funds appropriated
Ullngencies that have been charged speciffeally with the responsibility of administering
e atomic energy program,

2832890—54 6
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APPENDIX 1

 QrGANIZATION AND Princrear Starr oF U. S. Aroyic Exzerey
CommMissiuN, Jax. 1, 1054

s omic Energy Commission__—___.._____ Lewis L. Strauss, Chair-
man.

Josera CAMPBELL.
Tuomas E. MURrAT.

EEE G TTIEARIC T

H. D. SmyTi.
EuceEnE M. ZUCKERT.
"""" N “oneral Manager_____________________. Kexxers D. Nicxows,
3pecial Assistant to General Manager-.. Epwarp R. TrarNELL,
puty General Manager—— . _____ Warter J. WiiLzams.
1,,515tant General Manager for Adminis-
PN o) VO James L. KeLrian.
--‘_:-bntroller _____________________________ Dox S. Burrows,
Feral Counsel______________________. WriLLiam MrtcrELL. -
' .Ec;-etary to Commission_ . __________ Roy B. Sxarr,
“rector, Office of Classification__.______. Jamrs (3. BECKERLEY.
grector, Office of Industrial Development (Vacancy).
jrector, Office of Intelligence _________ (Vacancy).
ief, Office of Operations Analysis_____. Davio P, Herrox.
sief, Office of Special Projects____.___. Joux A. HaLL.
“Frector, Division of Biology and Medi-
RN U Dr. Jou~ C. Bugmzs.
Frector, Division of Engineering. ._____ Lawrence R. HarsTap,
g Acting.

'“_:l,rector,leszonofMlhtaryApphcatlon_ Brig. Gen. K. E. F1eLps.
“Manager, Santa Fe (Albuquerque, N.

~ Mex.) Operations Office_________ Carrorr L. Tyrer.
* Manager, Burlington (Towa) Field
Office .. E. W. Giizs.
Manager, Eniwetok Field Office
(Albuquerque, N. Mex.)__________ Paor W. Span.
Manager, Kansas City (Mo.) Field |
Office__ James C. STOWERS.
Manager, Las Vegas (Nev.) Field
s Officeo o . S Sere R. Woobrurr, Jr.
- Manager, Los Alamos (N. Mex.)
4 FieldOffice._____________________ Frawk C. Divvzro.
g Manager, Pantex (Amarillo, Tex.)
Field Office_ o ____________ Wartee W. Stace.
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76 APPENDIX 1 !

Director, Division of Military Applica-
tion—Continued
Manager, Rocky Flats (Colo.) Field

Office_ e GreeerT C. Hoovey,,
Manager, Sandia (N. Mex.) Field

Office. o e Daxtes F. Worry, J,
Manager, San Francisco (Calif.) P

Field Office JouX FLaHERTY,

Director, Division of Production__.__.__ R. W. Coox,
Manager, Hanford (Wash.) Operations
Office e Davio F. Suaw,
Manager, New York (N. Y.) Operations
Office - oo Hexry B. Fry,
Manager, Brookhaven (Long Island,

N.Y)Area . _____. . L. Vax Hogx,
Manager, Cleveland (Ohio) Area____ BUFORD Spargs,
Manager, Fernald (Cincinnati, Ohio)

Area .l - C.L.KarL.
Manager, St. Louis (Mo.) Area__--__ J. PErRRY MoRraan.

Manager, Oak Ridge (Tenn.) Opera-

tions Office_ o __ S, R. S APIRIE.
Manager, Dayton (Miamisburg,

Ohio) Area___ oo Joux H. Rosersox,
Manager, Paducah (Ky.) Area______ Frep Brrcuer,

Manager, Portsmouth (Ohto) Area_. Ken~Nerm A. Duxpax,
Manager, Savannah River (Augusta,

Ga.) Operations Office.__________ Curris A, Nrrson.
Manager, Dana (Terre Haute, Ind.)
Area e Craarres W. Remyy.,
Manager, Wilmington (Del.) Area__ D. Ewixg Iroxs.
Director, Division of Raw Materials_____ Jusse C, JoHNsON.
Manager, Grand Junction (Colo.) Op-
erations Office__._________________ SHELDON P. Wivpres.
Director, Division of Reactor Develop-
ment - e Lawrexce R. Harsran.
Manager, Chicago (Ill.) Operations
Office A. TamMmaro,
Manager, Ames (Iowa) Area_.______ W. W. Loxb.

Manager, Lockland (Ohio) Area__._ I. M. VELTEN.
Manager, Pittsburgh (Pa.) Area_.__ Lawrox D. Griger.
Manager, Idaho {Idaho Falls) Opera- '

tions Office_ o __ L. E. JorxNSsTON.
Manager, Schenectady (N. Y.) Opera-
tions Office . _____________ Jox D. AXDERSON.
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Director, Divi
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Director, Div



ORGANIZATION AND PRINCIPAL STAFF rirk

p1r80t0r= Division of Research__________ Taomas H. Jorxson.
plrecbor. Division of Construction and
: SUPPLY e E. J. Brocs.
2 grector, Division of Information Services Morse Sarissury.
Dlrector, Division of Organization and
. Jr ¥ personnel. _________________ . ____ Oscar S, SMITH.
plreCtOI‘a Division of Security_ . ____ Joux A. Warmrs, Jr.
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APPENDIX 2
Meumpersire oF CoMMITTEES
STATUTORY COMMITTEES
Joint Committee on Atomic Energy—Eighty-thirg Congress

This committee was established by the Atomic Energy At of 1
make “continuing studies of the activities of the Atomic Energy Commigg

of problems relating to the development, use, and control of atomic epe m:n .
committee is kept fully and currently informed with respect (o the CO?' The
activities. Legislation relating primarily to the Commission or 1 atommh-s;agu
matiers is referred to the committee. The committee’s memhership is gy

of nine members of the Senate and nine members of the Houge of Repr Eﬁ:m
Setativgg

046 (:;ec_ 15’ -

Representative W. SterLiNg CoLE (New York), chairman.
Senator Bourkr B. HickeEnLoorer (Iowa).
Senator EvgeNE D, MiLuiriN (Colorado}.
Senator WiLLiam F. KNowLAND (California).
Senator Jogx W, Bricxker (Ohio).
Senator Guy R. Corpox (Oregon).
Senator Rromarn B. Russernr (Georgia),
Senator Epwin C. JouNsorn (Colorado).
Senaior Cranron P. ANpERSON (New Mexico),
Senator JouN 0. Pastore (Rhode Island).
Representative CarnL Hinsmaw (California},
Representative Jaumes E, Van Zanpt (Pennsylvanig),
Representative Jamus T. Parrerson (Connecticut}.
Kepresentative Tromas A. JERRINE {Ohio),
Representative Carr T. Durmanm (North Carclina).
Representative Caer Horrriernp (California).
Representative MELvIN PrIcE (1llinois).
Representative Pavw J. Knpay (Texas).

CORBIN ALLARDICE, executive director.

Military Liaison Committee

Under sec. 2 (¢) of the Atomic Energy Act of 1946, as amended, “there ghsl! be
a Military Liaison Committee consisting of a chairman, who shall be the head
thereof, and of a representative or representatives of the Departments of the
Army, Navy, and Air Force, detailed or assigned thereto, without additiona
compensation, in such number as the Secretary of Defense may determine
Representatives from eacl of the three Departments shall be designated by the
respective Seeretaries of the Army, Navy, and Air Force. The commitiee ehiir
man shall be appointed by the President, by and with the advice and consezt
of the Senate, and shall receive compensation at a rate preseribed by law for
the Chairman of the Munitions Board. The Commission shall advise and condsit
with the committee on all atomic energy matters which the committee deems in
relate to military applications, including the development, manufactare, use and
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rage of bombs, the ailocatxon of fissionable material for military research,
cd the control of information relating to the manufacture or utilization of

: cmlc weapons. The Commission shall keep the committee fully informed of
i

| such matters before it and the committee shall keep the Commission fully
fﬁrmed of aBl atomic cnergy activities of the Department of Defense. The
i pmittee shall have authority to make written recommendations to the Com-
Q jssion on matters relating to military applications from time to time as it may
?w aeetﬂ appropriate. If the committee at any time concludes that any action, pro-
,ced action, or failure to act of the Commission on such matters is adverse to

11

58 o responsibilities of the Department of Defense, derived from the Constitution,
bw_., and treaties, the committee may refer such action, proposed action, or

X 15) to - - ure to act to the Secretary of Defense. If the Secretary concurs, he may refer

1'011 ind S e ‘matter to the President, whose decision shall be final.”

H] T it

Lissius:: i IIU“ RorerT F. LEBAROK, Chairmaon.

: enel‘gy e Gen. KENNER F. Hertrorp, United States Army.

DOy - 5,15 Gen. Harry McK. Roret, United States Army.

tatives,  “pqr Adw. GeoreE C. Wrient, United States Navy.

pear Adm. James S, Russeri, United States Navy.
i!ﬂj, Gen, Jamegs K, Dricas, United States Air Force.
ysj. Gen. Howaro G. BunKer, United States Alr Force.

General Advisory Commitiee

~nis committee was established by the Atomic Energy Act of 1946 (sec. 2 (b)),
-the nine civilian members are appointed by the President to advise the Com-
-ission on scientific and technical matters relating to materials, production, and
gearch and development. Under the Atomic ¥nergy Act, the Committee shall
et at least four times in every calendar year; the committee held its first
seting in January 1947, and to date has averaged six meetings & year.

Ir. I. I. RARL, chairman; professor of physies, Columbia University, New York,
NY.

. Ouver E. DuckLEY, former chalrman, Bell Telephone Laboratories, New
. York, N. Y.

-ir. J. B. FisK, director of research-—physical sciences, Bell Telephone Labora-
" tories, Murray Hill, N. ¥
?Jr W. F. LipBY, professor of chemistry, University of Chicago, Chicago, I,
Zier V. MURPHREE, president, Standard Oil Development Co., New York, N. Y.
~Dr JoEN Vox NeuMANN, professor, school of mathematics, Tnstitute for Ad-
shall be 3 # yanced Studies, Princeton, N. J.
he head '-'--;_“r J. C. WaeNER, president, Carnegie Institute of Technology, Pittsburgh, Pa.

: of the ¥aLTER G, WnITMmaN, lLiead, department of chemical engineering, Massachusetts
ditional Iustitute of Technolugy, Cambridge, Mass.

-ermine. . BuGENE I'. WIcneR, professor of physics, Princeton University, Princeton, N. J.
| by the . Ricaarp W. Dopsox, sceretary ; chairman, department of chemistry, Brook-
€ chair- haven National Laboratory, Upton, Long Island, N. Y.

consent : :

law fer

consult PATENT COMPENSATION BOARD

cems tu e‘m

use and

28 board was established in April 1049 pursuant to section 11 of the Atomic
«llergy Act of 1946, which provides that upon application for just compensation
_“awards or for the determination of a reasonable royalty fee certain proceedings
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shall be held before such a board. To date the board has held 10 BeSsiong .
cases have been filed, of which 10 have been finally determined by the boa;é .1:1
claims have been awarded and 1 claim has been withdrawn. r d

CAsPER W. Oous, chairman ; firm of Casper W, Ooms, Chicage, Ill.
Isasc HaRTER, of Babeock & Wilcox Tube Co., Beaver Falls, Pa,
JorN V. L. Hooaw, consulting engineer, Hogan Laboratories, Iuc., New Yo .y

COMMTTITEE OF SENIOE REVIEWERS

The Committee of Senior Reviewers appeinted in 1946 by the Manbattan Distrj
and reaffirmesd by the ABEC has been increased from four to six members tq n ezl
the expanding scope of the Atomic Energy Comniission’s technieatl actj"'itlest
The committee reviews the major phases of the Atomic Energy Commissioy
program and is the principal adviser to the Commission on classificatiog ang
declassification matters, making recommendations for formulating ang modifyip
the rules and guides for classifying scientific and technical informatijon, Thi
committee members are appointed for a term of § Fears on a rotating basig, Tha
next new appointment will be made on July 1, 1954.

Dr. WARREN C. JoENSON, chairman ; associate dean of physical sciences, Univer.
sity of Chicago, Chicago, Il

Dr. R. H. CrisT, director of physical research, Carbide & Carbon Chemicalg Co,
Plant, Charleston, W. Va.

Dr. Toouas B. Drew, head, department of chemieal engineering, Columbis Uni-
versity, New York, N. ¥,

Dr. ArviNn C. Graves, J division leader, Los Alamos Scientific Laboi'atory, Los
Alamos, N. Mex.

Dr. JouN P. HowE, section chief, reactor materials, North American Aviation, Inc,
Downey, Calif. .

Dr. J. R. RicuARDsox, associate professor of physies, University of Californls
Los Angeles, Calif.

ADVISORY BODIES TO THE ATOMIC ENERGY 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 blological research and
health and recommends to the Commission general policies in these fields.

Dr. B. C. STaRMAN, chairman; chief, division of plant pathology and botany,
University of Minnesota, Minneapolis, Minn,

Dr. CeagLEs H. BTrxETT, professor of medicine, University of North Carolina,
Chapel Hill, N. C.

Dr. Epwagrp A, Doisy, director, department of physiology and biochemistry, 8t
Louis University Scbool of Medicine, St. Louis, Mo,

Dr. Groacomyo FaiLLa, director, department of radiology, Columbia University,
Medical School, New York, N. ¥, .

Dr. Curr STERN, professor of zoology, University of California, Berkeley, Calif.

Dr. SHIELDE WARREN, pathologist, New England Deaconess Hospital, Bostak,
Mass.
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Advisory Board of Contract Appeals

i £ its members
d - oo 8 poard was established in February 1850. Omne or more of its member
T e contract appeals arising under the “disputes articles” of AEC contracts
r1subccmtracts and makes recommendations to the General Manager concerning .
helf disposition.
N. Y ' qg,mf P. Beaxpis, Jr., dean of the law school, University of North Carolina,
) = cpapel Hill, N. C. o :

"% gooN D. ELLIoTT, director of institute for judicial administration, New York : -

.':-- Umvers:ty, New York, N. Y. O

“Zouper? KINGBLEY, dean, school of law, University of Southern California, Los . E
istrig  _F Angeles, Calif.

> mpat  Eguosp R. PURVES, executive director, American Institute of Architects, Wash-
vitieg, = mgton, D. C.
Missjog m_gga-r F. Taceart, dean, school of business administration, University of
‘0 ang _ Michigan Ann Arbor, Mich.

The . . .

The Advisory Committee on Brazing

.. .“Eais committee was formed at AEC request by the Welding Research Couneil
’111\'81-'_ % the Engineering Foundation to serve in an advisory capacity on problems
“wiving fabrication by brazing.

s Co, L

-3 W. DaAvIS, chairman ; engineering division, AEC, Washington, D. C.
a Unt. '}_mws D. CoxE, asgistant manager, metallurgical department, Handy and
. - garman, Bridgeport, Conu.
¥, Lo mrE G. HAREINS, chief welding engineer, Solar Aireraft Co., San Diego, Calif.
4T Hrxio, Wright Air Development Center, Wright Patterson Air Force Base,
1, Ine, Dayton, Ohio,
3'_-": 0. BoeLuND, welding engineer, process and development laboratories, Alurm-
‘ornla, - mum Company of America, New Kensington, Pa. _ L
‘3 7. KIHLGREN, welding section, research laboratory, International Nickel Co., -
. Bayonne, N, T. T
. R LxTLE, director of research, Union Carbide & Carbon Research Laboratories,
T % New York, N. Y.
' '__.;-_-ym-r L. PeasiEE, development engineer, Wall Colmonoy Corp., Detroit, Mich.
-:4. SPBARAGEN, secretary ; director, Welding Research Council, New York, N. Y.

. I ZICKRICK, head, materials engineering unit, Knolls Atomic Power Labora-
*184%, - iy, Schenectady, N. Y.

NFPFRRET  memmin oo aimraedy

nyrrn

e LY

The
I and
Advisory Committee on Chemistry
otany, ik committee was appointed in June 1949 to advise on policy concerning the
ln ¥ program of supporting basic unclassified chemistry research in universities,
20 *

d the relationship of this program to the AEC'S own chemisfry research pro-

sm, Most of the work of the committes is accomplished by individual con- . :
¥, 8L '
s dtanon as specific problems arise.

= FagrineToN DANIELS, professor of chemistry, University of Wisconsin, Madi-

ersity, Z- : ) ¥ Al y A ¥
‘:an Wis. ; 3
Calif. . B. KISTIAKOWSKY, professor of chemistry, Harvard University, Cambridge, o

paton, sy, i d
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Dr. Josgpa E. MayEeg, professor of chemistry, University of Chicago,
Dr. Dox M. YosT, professor of chen:ustrv California Instityte of

cThlcag“ H
Pasadena, Calif, h

ce ﬁ{.ﬁng'

Advisory Committee on Indusirial [ nformation

This committee was reconstituted and expanded in April 1952 tq o,
hoe committee appointed in 1949 to advise the AKC on d1ssem1n.1tm
technological information to industry. The members arc visiting
to identify information of use to industry which should be ‘*Uhmltted £
fication and recommending arrangements for the widest possible puhli
distribution of such declassifiable information.

Illal__-t: an &
¥ Unelagy,
AEC Eltps
Or [lpci&

teating nng

SipxeY D). KirxpaTrRIcK, chalrman; vice president and director of edik
velopment, McGraw-Hill Book Co., Inc., New York, N. Y, TiAL e

Dr. ALLAN G. GrAY. editor, Steel, Penton Publishing Co., Cleveland Ohig,

FueeNe Harpy, National Association of Manufacturers, “ashingmn D c

Kzrra HENKEY, editor, Nucleonics and Electronies, MceGraw-Hill Pubtig
Ine. ; American Institute of Radio Engineers, New York, N. T,

Dr. ELmer HyuTronissown, editor, Journal of Applied Physics, Amencan Insty
of Physics, New York, N. Y. Luta

Wwarter E. JEssUP, editor, Civil Engineering, The American Society of Clvit
gineers, New York, X. Y. i

Anprew W. KraMEg, editor, Power Engineering, The Technical Publishing Co.,
Chicago, I,

EvErETT S. LEE, American Institute of Electrical Engineers, New York, N, ¥

Dr. Warter J. MureHTY, editor, Chemical and Engineering News, Ao,
Chemical Society, Washington, D. C.

Epwarp H. Romig, sccretary, American Institute of Mining and Metallurgica;
Engineers, New York, N. Y.

Kary T. SCHWARTZWALDER, The American Ceramic Society, Inc., Columbus, Opig

GeokrcE F. SurLrivan, managing editor, The Iron Age, Chilton Publications, Inc,
New York, N. Y,

E. E. TauyM, editor, Metal Progress, American Society for Metals, Cleveland,
Ohio.

OLvEr H, TowNSEND, secretary, Atomic Industrial Forum, Inc., Kew York, N. 1.

8. A. TUckER, publications manager, American Society of Mechanical Engineors,
New York, N. Y.

. J. VAN ANTWERPEK, editor, Chemical Engineering Progress, American Insti.
tute of Chemical Engineers, New York, N. Y

Dr. ArrrrTo I, THOMPSON, gecretary ; chief, technieal information serviee, divk
sion of information services, AEC, Washington, D, C.

N. H. Jacossox, assistant secretary; chief, industrial information branch, dlvi-
sion of information services, AEC, Waghington, D. C.

.ung Cao.

rican

Advisory Committee on Isotope Distribution

This committee was originally appointed by the Manhattan District to advise oo
the off-project distribution of isotopes. The Commission approved its contina-
ation in December 1947 to aid in establishing new policies on distributing radie-
active materials and to review existing policies. The committee reviews al
initial applications for use of radicisotopes in human beings, and all other re
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ests for their use in research, education, and industry which are referred to
py the Commission.
*

. DONALD E. HuiL, chairman; research chemist, process division, California
18.:;9{110}1 Corp., Riclimond, Calif.
r, RICEARD CHAMEBERLAIY, University of Pennsylvania Medical School, Phila-
delphla, Ia.
., JOEN E. Cupistiax, associate professor, department of pharmaceutical
=5 {,helmstrv Purdue University, Lafayette, Ind.
it gaMUEL E. EaTox, A. D. Little, Inc,, Cambridge, Mass.
m: §rerLING B, HENDRICKS, head chemist, Bureau of Plant Industry, Soils and
’B«rlcultuml Engineering, U. 8. Department of Agriculture, Beltsville, Md.
g, LEON Q. Jacoesox, associate dean, division of blelogical seiences, University
;i;f Chicago, Chicago, I11.
.-—ﬂf EorrH H. QuiMmey, associate professor of radiology, College of Physicians and
+ gurgeons, Columbia University, New York, N. Y
g, Howarp K. SEIPPER, associate director, Southern Research Institute, Bir-
mpingbam, Ala,
g JOEN E, WiLLARD, professor of chemistry, University of Wisconsin, Madison,
is.
;PAUL C. AEBERSOLD, secretary; chief, isotopes division, AEC, Oak Ridge,
Tenn.,

Advisory Committee on Personnel Management

:-ﬁjs committee of leading authorities from government, industry, and education

Zps pamed in September 1948 to provide the Atomic Energy Commission with a
Zgatinnous review of its personnel management practices and to evaluate the
“Zyst persennel methods of government and industry in determining over-gll AEC
hc1es The committee usually meets quarterly.

_m'HUR S. FLEMMIKG, chalrman; dlrector Office of Defense Mobilization, Wash-
ington, D. C.; president, Ohio Wesleyan University, Delaware, Ohio.
CLaYTON HILL, professor of industrial relations, University of Michigan, Ann
Arbor, Mich.

TRERT RAMSPECE, vice president, Eastern Airlines, Inc., Washmgton D C.

ALLACE SAYRE, professor, department of government, City College of New
York, N. Y.

‘mLIp XouNe, chairman, U. 8. Civil Service Commission, Washington, D. C.

Personnel Security Review Board

s board was appointed in March 1949 primarily to review specific personnel
Zeurity cases which arise under the Commission’s administrative review pro-
*lure and to make recommendations concerning them to the General Mansager.
e board, in its monthly meetings, also advises the Commission on the broader
usiderations regarding personnel security, such as criteria for determining

Zigibility for security clearance and personnel security procedures.

A¥sON PURCELL, chairman; of Purcell & Nelson, Washington, D. C,

. PavL E. KLOPSTEG, associate director, National Science Foundation, Wash-

ington, D. C,
firram . LeEamY, president, Columbus University, Washington, D. C.
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AEC Computer Council

This group is appointed on a yearly basis to make a continuing
AEC computing requirements and facilities and to reecommeng
vantageous apportionment of computer time on the AEC Computer
University. The following members were appointed to serve fro
to July 1954.

re"'iew OI N
¢

the mogy a[:

at New Yﬁ!k

Dr. Epwarp TELLEER, chairman ; department of physics, Univ
Berkeley, Calif,

Dr. ELEazFR BRroMBERG, institute for mathematics and Dlechanies, N
University, New York, N. X,

Dr., Ricoarp CouraxT, institute for
University, New York, N. Y,

Dr. ALsToN 8. HOUSEHOLDER, mathematies panel, Oak Ridge National Labol‘&u;rr
Oak Ridge, Tenn, v

Dr. HeNngry Hurwrrz, Jr., theoretical physics division, Knolls Atomie p
Laboratory, Schenectady, N. Y.

Dr. GEORGE A. KOLSTAD, vice chairman ; physics branch, division of research AEC,
Washington, D. C. !

Dr. S;oNEY KeasIik, physics division, Westinghouse Atomic Power Divisign
Pittsburgh, Pa. '

Dr. V. LAwBENcE PARgEGIAN, division of techmical advisors, AEC, New York
N. Y. '

Dr. Roperr D. RICHTMYER, secretary ; theoretical division, Los Alamos Sclengig,
Laboratory, Los Alamos, N. Mex.

Dr. BErNARD SpINRAD, physics division, Argonne National Laboratory, Chicagy
i, '

ersity of Camﬂmia

W Torg

mathematics and mechanicg .
S, New y
) ¢

Oweay

Advisory Commitiee on Reactor Safeguards

Two advisory committees of the U. 8. Atomic Energy Commission—the Renetoy
Safeguard Committee and the Industrial Committee on Reactor Location Prop-
lems—have heen combined to form a new group known as the Advisory Com-
mittee on Reactor Safeguards, The new committee reviews safety studies pre.
pared by organizations planning to build or operate reactor facilities and
appraises proposed reactor locations in terms of accepted industrial safety
standards.

Dr. C. Rocers McCuLtoveH, chairman; genergl development department, Mon.
santo Chemical Co., 8t. Louis, Mo.

Dr. Mansox BeExEpIcr, professor of chemical engineering, Massachusetts Institute
of Technology, Cambridge, Mass.

Dr. WiLLarp P. CONNER, manager, physies division, research department, Her-
cules Powder Co., Wilmington, Del.

Dr. R. L. Doax, manager, atomic energy diviston, Phillips Petroleum Co., Idahe
Falls, Idaho.

Dr. Hymer FricoeLL, director, department of radiology, Lakeside Hospital, West-
ern Reserve University, Cleveland, Qhio. '

Dr. I. B. JoENS, assistant director, central research department, Monsanto Chemi-
cal Ce., Dayton, Ohio.

Dr. Mage M. Mr1LLs, radiation laboratory, University of California, Livermore,
Calif.

K. R. Oseoxx, manager of industrial development, general chemical division,
Allied Chemical and Dye Corp., New York, N, Y.
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ﬁ Roem, manager, central engineering, Allled Chemical and Dye Corp.,
'}{opristown, N. J.

C. STRATTON, supervising chemical engineer, engineering and loss eontrol
givision, the Travelers Insuranee Co., Hartford, Conn.

., PDWARD TeLLER, professor of physics, radiation laberatory, University of

= Gaiifornia, Livermore, Calif.

. ApEr, WoLMAK, head, department of samitary engineering, Johns Hopkins

" gpiversity, Baltimore, Md.

¢ HaRRY WEXIER, chief, scientific services division, U. 8. Weather Bureau,
pepartment of Commerce, Washington, D, C.

o C- R. BussgLy, secretary; U. 8. Atomic Energy Commission, Washington,
p. C.

Advisory Committee on Stainless Steel

this committee, formed in 1950, by the Welding Research Council of the
ggineering Foundation, in July 1951 at AEC request became advigory to the
kmm:nission in regard to research and developmendt to improve the welding of

347 stainless steel, All data resulting from these investigations are being
gode public. Im October 1953 the scope of the Committee’s services was
?n]arged to inelude the manufacture, fabrication, and use of all stainless steels.

;. V. N. KrIvVoBOK, chairman ; development and research division, International
Niekel Co,, Inc., New York, N. Y.

r (). BINDER, research laboratory, Union Carbide and Carbion Co., Niggara Falls,
XY

t W. Davis, engineering division, AEC, Washington, D. C,

T.B. DELONG, E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.

1 B, GuN1a, Carnegie Illinois Steel Corp., Pittsburgh, Pa.

ey K. POOLE, project engineer, Arcog Corp,, Philadelphia, Pa.

. M. A, ScHEIL, director, metallurgical research, A. O. Smith Corp., Milwankee,
Wis.

1 Davip THOMAS, Jr., vice president & director, research & engineering, Arcos
{iorp., Philadelphia, Pa. '

Committee on Raw Materials

his committee was appointed in October 1947 to review the Atomic Energy
¥mmission’s raw materials program and to advise on questions of exploration,
srelopment, and procurement. The commitfee has met 13 times since its
Hmation.

13 B, JoraLEMON, chairman ; geologist, 8an Franciseo, Calif,

mawerg CAMERON, vice president, St. Joseph Lead Co., New York, N. Y.

ZRETTE L. DEGOLYER, petroleum geologist; DeGolyer & McNaughton, Dallas,
Tex,

‘E0korb ¥, FIELD, consulting mining engineer, Duluth, Minn,

K, GUSTAF80N, consulting geologist, M. A. Hanna Co., Cleveland, Ohio,

UNE W. McQuisTox, Jr., metallurgical engineer, Newmont Mining Corp., New
York, N. Y.

SEST H. ROSE, chemical engineer, Tennessee Coal, Iron & Railroad Co., Bir-
mingham, Ala, :
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WaLreR O. SNELLING, director of research and consulting chemist, Trojay p . H, W. Rue
Co., Allentown, Pa. oWy _ ohio.

OrviL R. WHITAKER, consulting mining engineer, Denver, Colo. pr- w. E. Smot
Crype E. WIrniams, director, Battelle Memorial Institute, Columbyg Ol triec Corp, P.
e F _py. CHARLES §)

. . . - ation, AHKC,
Industrial Information Commitiee § EO c‘lpiALpH Cas

A
Los Alamos £

This committee, representing ARC operating divisions and offices of ONerat JoaN R. BT
]f)n::, DI’- -~

and the major contractors, was appointed In 1952 to guide the dissey; '
\ . . ; ratory, !
of AEC-developed information to industry. DMeetings are held threem:;::n pba;}o uH vs‘} A
Ei . T, a . .

& yoar. - Atlanta, Ga.

DoedECE{FR

Dr. ALBeRro . THOMPSON, chairman; chief, technical information service, g .: o R. K. Wak
sion of information services, AEC, Washington, D. C. divy. i yersity of Ca
H. C. BAIbwIN, director of information, Chicago Operatlons Office, AEC, Loy, h E. A, WIGGIN, «
In, o, 2 Operations O1
Brewrr F. BoARDMAN, supervisor, technical information service, Fhillips pet, = 1, W.YoUNG, te
leum Co., Idako Falls, Idaho. kel % yyashington,

[N

N. H. Jacossox.

GroroE 1. BROWN, manager of public relations, General Electric (o, Hantgrg
! T
formation ger

Works, Richland, Wagh,

Dr. ¥. L. Coreeeer, technical director, National Lead Co. ot OQhio, Cineinnag
Ohio. *

H. W. Davis, Jr., deputy director, technical and production division, Savanngp
River Operations Office, AEC, Augusta, Ga.

W. BE. DrepszeN, administrative aide to director, Ames Laboratory, Ames, Towg . This group is &

R. G. BErriort, director of information, Santa ¥e Operations Office, ALQ, Al: : AEC program o!
buquerque, N. Mex. for cross sectior

LesTER C. FUBNEY, assistant to director, Argonne National Laboratory, Lemont, ing members we
Il

J. F. HAGeERTY, biochemist, medical branch, division of biology and medicine,
AEC, Washington, D, C.

W. L. HARWELL, head, patents and declassification department, Carbide & Car-
bon Chemicals Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn.
F. Sexmour HENCK, assistant to manager for public education, Oak Ridge Opera-

tions Office, AEC, Oak Ridge, Tenn,

NIRRT

Liit

pr. RIcHARD F.
tific Laboratm
pr. Tox W. Box
Dr. JosErH L. 1
Ridge, Tenn.
Dr. HErRpeERT GO

1
1]

it

!
i

E
Z N. Y.
. . B
Epw ARD.L. Hr, supervisor, technical services unit, General Eleetric ANP Pro}- 3 pr. WILIIaM W.
ect, Cincinnati, Ohio.  York,N. Y

Joax F. HocErtox, director of public information service, New York Operations
QOffice, AEC, New York, N. Y

MyroN Krartzee, division of production, AEC, Washington, D. C.

Davip P. KUNTZ, organization and methods examiner, division of raw materials,
AEC, Washington, D. C. '

ArTHUR R. LEE, division of information, Idaho Operations Office, AEC, Idaho
Falls, Idaho.

FrANK R, Lowe, supervisor, technical information group, atomic energy research
department, North American Aviation, Inc., Downey, Calif.

Dr. Georee G. MaNov, office of industrial development, AEC, Washington, D.C.

Dr. A. R. MaTHES0N, head, technical operations division, Schenectady Operations
Office, AEC, Schenectady, K. X.

Dr. Daxtern J. Prravy, chief, malerials and informahon branch, division of re
gearch, AEC, Washington, D. C.

PExNx1s PoULesToX, head, technical information division, Brookhaven Nationat
Laboratory, Upton, Long Island, N, Y

I

Dr. DoxaLp J. H:
Upton, Long 1.
Dr. ALEXANDER .
Chicago, I11
Dr. Carr O. MyuE
tory, Upton, L«
Dr. Jace M. PeET:
eratory, Livern:
Dr. Herserr 8. ]
Oak Ridge, Te:
Dr. Tuonma M.
Schenectady, N
£Dr. Louts A. Tus:
#F Dr. GEoRGE A. K
AEQC, Washingt

miii&iia‘iuuii;éaua? .u.a,A;,.-.a“-;ummm.'m:,-..;u;;;,, _
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-f. W. RussELL, assistant director, Battelle Memorial Institute, Columbus,
-phio.
nfiv E. 85ovrp, assistant manager, atomic power division, Westinghouse Elec-
trlf-' Corp., Pittsburgh, Pa.
iegis OFAKLES SLESSER, director, division of technical information and declasgifi-
=== 7‘,,;,turm AKC, New York Operations Office, New York, N. Y.

Zor. RarPm CARLISLE SMITH, assistant director for classification and security,
£ pos Alamos Scientific Laboratory, Los Alamos, N. Mex,
tiong or. JouN R. STEERN, physicist, theoretical physics division, Knolls Atomic Power
oy © paboratory, Schenectady, N, Y. o ]
Yme gr. M. H. WaRL, atomic energy division, E. L du Pont de Nemours & Co.,

Atlanta, Ga.

. R. K. WAKERLING, chief, information division, Radiation Laboratory, Uni-

fermty of California, Berkeley, Calif.
Z. A, Wiaarn, chief, isotopes development branch, isotopes division, Oak Ridge

divi.

nont, -operations Office, AEC, Oak Ridge, Tenn.

et 1 W. YOUNG, techniecal information officer, divigion of reactor development, AEC,
re- % Washington, D. C.

af 2y 'H. JACOBSON, secrefary; chief, industrial information branch, division of in-
ord = formation services, AEC, Washington, D. C,

1natg, -

anak Nuclear Cross Sections Advisory Group

fo _ s group is appointed on a yearly basis to make a continuing review of the
wa, -

T AL Z4C program of nuclear cross section measurements, and to evaluate the needs
o "‘_j; cross section information in the various activities of the AEC. The follow-

mont, 4g members were appointed to serve from July 1853 fo July 1954,

: :!r RicHARD F. TASCHEK, chairman; department of physics, Los Alamos Smen-
licing, = tific Laboratory, Los Alamos, N, Mex.
-«ru- Tom W. BONNER, department of physics, Rice Institute, Houston, Tex.

‘. JoserH L. FowLER, physics division, Oak Ridge National Laboratory, Oak
m. & R1dge Tenn.

pera- . HERBERT GOLDSTEIN, Nuclear Development Associates, Inc., White Plains,

Pro}- -3 Wnrram W. Havess, Jr., department of physics, Columbia University, New
: York, N, Y,

1tions i, DoNaLp J. HueHes, department of physics, Brookhaven National Laboratory,
" Ppton, Long Island, N. Y.

srigls & ALEXANDER S. LANGBDORF, physics division, Argonne National Lahoratory,

Chicago, IIi,
fdaho . Carr, O. MUERLHAUEE, department of physics, Brookhaven Natlonal Labora-
a wry, Upton, Long Island, N. Y.

r Jacx M. PETERSON, ¢yclotron group, University of California Radiafion Lab-
search
oratory, Livermore, Calif.

c & HERBEET S. POMERANCE, physics division, Oak Ridge National Laboratory,
. um - 0ak Ridge, Tenn.

&ﬂt Txoma M. SxyYper, physics division, Knells Atomic Power Laboratory,
of TE- & Sehenectady, N, Y.

.Lovts A. TURNER, physics division, Argonne National Laboratory, Chicago, TIL

ciopal | =" GEORGE A. KOLSTAD, vice chairman; physics branch, division of research,
AEG Washington, D.

MR A 7




APPENDIX 2

88

Dr. Iza F. Zaerymaxr, division of engineering, ARC, Washington, D, C
Dr. CagroLL W. ZABEL, secretary ; department of plysics, Los Alames gy, ..
Lahoratory, Los Alamos, N. Mex. SR

Patent Advisory Panel

This panel was appointed in January 1947 to make a genergl review
praisal of the problems raised by the patent provisions of the Atomic
Act of 1046, It makes informal reports and recommendations to the
sion and its staff on various questions of policy and procedure relating t

and inventions.

H. TroMAS AUSTERN ; of Covington & Burling, Washingten, D, C.

WiLLiaM E. Davis: of Davis, Hoxie & Faithfull, New York, N. y.
JomN A. DExNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Ty,
HecTtor M. HoLMEs ; of Fish, Richardson & Neave, Boston, Mass,

CAsSPER W. Oous: firm of Casper W, Ooms, Chicago, Il

g g
Energe
Corminis.

O patent,

Stack Gas Problem Working Group

The appointment of this group was autherized in May 1948 to advise the Com-
mission in connection with problems in the control of gaseous efluents trom
AEC installations. The group bas held six formal meetings and has rengereg
assistance in the field of air cleaning through specific research and develgp.
ment projects directed by individual members and by individugl consulting

advice,

Dr. ABEL WoLMAN, chairman; head, department of sanitary engineering, Johpg
Hopkins University, Baltimore, Md.

Dr. Priar DRINKER, professor of industrial hygiene, Harvard University Schoy)
of Public Health, Boston, Mass.

Dr. LyLe GILBERTSON, director, research and engineering department, Air Re
duction Co., Murray Hill, N. J.

Dr. H. Fraggk JOHNSTONE, professor of chemical engineering, University of

Illinois, Urbana, I,

Columbus, Ohio.
Dr. Moyee D. TroMAS, department of agricultural research, American Smelt-

ing & Refining Co., Salt Lake City, Utah, _
Dr., WILLIAM P. YANT, director of research, Mine Bafety Appliances Co., Pitew

burgh, Pa.

I

UM R QR

Technical Information Panel

This panel, representing the major AEC research contractors, was appointed‘ in
June 1948 to advise the Commwission on all aspects of its technical informatiou

disseminating technical information.

division of information services, AEC, Washington, D. C.

Rochester, N. Y,

Dr. Cuagies E. Larrir, professor of chemical engineering, Ohio State University, .

4

il

. uu!#{lﬂiu“

services. Meetings are held three times a year to work out better methods of 3

Dr. ArsErto F. THOMPSGN, chairman; chief, technical information service, 2

Dr. HENRY A. BrAate, director, atomic energy project, University of Rochester, =
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ect, Cincinnati,
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department, No:
GLENN MAYNARD,
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ect, University o
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AEC, Lemont, I1
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QOhio.
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+wER . Boarpaan, supervisor, technical information service, Phillips Petro-
‘jeumm Co., Idaho Falls, Idaho.
¥, L. CurHeERT, technical director, National Lead Co. of Qhio, Cincinnati,
phio.

s B DzrrrszeEN, administrative aide to director, Ames Laboratory, Ames, Iowa.
; gYL"l’Al\ Harrrig, manager, documents department, Sandia Corp.,, Albuquerque,
N, Mex.,
1 ap. = . L» HBARWELL, head, patents and declassification department, Carbide & Carbon
\ergy .-fg_{}hemcals Co., div. of Union Carbide & Carbon Cerp., Oak Ridge, Tenn,
nmis. TExgward L. HILL, supervisor, technical services unit, General Eleetric ANP Proj-
tenta TEE eﬁ’ts Cincinnati, Ohio,
' i R. Loxg, supervisor, technical information group, atomic energy research

=T ;department North American Aviation, Inc.,, Downey, Calif.
* < ZjeNn MAYNARD, head, technical information center, California Research and
Development Co., Livermore, Calif.

RE: "‘91' James A, MEerriri, director, laboratory division, Goodyear Atomic Corp.,
“Akron, Ohio.

utifle

Pt

:f:}}r JAMES W. MogRIs, technical division, Savannah River laboratory, E. I. du
=2-pont de Nemours & Co., Augusta, Ga.
' 3; E. J. MUBPHY, assistant to research director, Carbide & Carbon Chemicals
%5 Co., div. of Union Carbide & Carbon Corp. {ORNL}, Oak Ridge, Tenn.
Gom- g,- G. M. MuzrpHY, professor of chemistry, New York University, New York,

from ‘=N Y.

wered “Ep. DANIEL J. Proaum, chief, materials and information branch, division of re-

velop- .7 gearch, AEC, Washington, D. C.

ulting  ‘pevmIs PULESTON, head, technieal information division, Brookhaveu National
Laboratory, Upton, Long Island, N. Y.

Johns Ir. RicHARD F. RILEY, chief, radiation chemistry section, atomic energy proj-
ect, University of California, Los Angeles, Calif,

Schoot P P. RupoLrH, director, technical services division, Chicago Operations Office,
AEC, Lemont, 111,

ir Re. X H. W. RusseLy, assistant director, Battelle Memorial Institute, Golumblis,
Ohio.

ity of “In W. E. SHoUPP, assistant manager, atomic power division, Westinghouse Elec-
tric Corp., Pittsburgh, Pa.

-erslty, U CHARLES SLESSER, director, division of technical information and dec1a551ﬁ—
cation, AEC, New York Operations Office, New York, N. Y.

Smelt- I RALPH-CARLISLE SMITH, assistant director for classification and security,
- Los Alamos Scientific Laboratory, Los Alamos, N. Mex.

. Pitts —.lr JoEN R. BTEHN, physicist, theoretical physics division, Knolls Atomie Power

:2 Laboratory, Schenectady, N. Y. :

_:L..G STEVENSON, head, technical information, technical section, engineering de-

= partment, General Electric Co., Richland, Wash.

3 B. K, WARERLING, chief, information division, Radiation Laboratory, Uni-

ated in 7 versity of California, Berkeley, Calif.

mation LS H, WaLpo, technical editor, Mound Laboratory, Miamisburg, Ohio.

1048 of “Ar, H, D. YoUNg, director, information division, Argonne National Laboratory,
Lemont, IIl.

gorvice, ‘

~Lester,

283269~-54—7
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APPENDIX 3

MaJor RESEARCIT AND DEVELOPMENT INSTALLATIONS oF Ti1g U.s
Aroaic Exercy CoMumission

Ames Laboratory (Iowa State College, contractor), Ames, Tows

Director e i
Assoeciate Director .o -
Assistant to Director -~

Argonne National Laboratory (University of Chicago, contractor)
Chicago, I1l. '

The participating institutions are:

Battelle Memorial Institute

Carnegie Institute of Technology

Case Institute of Technology

Tllinois Institute of Technology

Indiana University

Iowa State College

Kansas State College

Loyola University (Chieago, IlL}

Marquette Univergity

Mayo Foundation

Michigan College of Mining and
Technology

Michigan State College

Northwestern University

Ohio State University

Oklahoma Agricultural and Mechnani-
cal College

Purdae University

Director
Deputy Director_______ —

_____________ Dr. Fraxk H, Seroppy,

———————————————— Dr.H A Wi,
: HEL
______________ Dr. Avorer P, v N

_______________ Dr, WaALTER H. ZI5X

I
Hlgi

Olamry

St. Louis University
Stafe University of Jowa
Washington University (gt Louts,
Mo.)
‘Wayne University
Western Reserve University
University of Chicago
Unliversity of Cincirnati
University of Illinois
University of Kansas
University of Michigan
University of Minnesota
University of Missouri
University of Nebraska
TUniversity of Notre Dame
University of Pittsburgh
University of Wisconsin

bt oo didiititisin it s an e gt

deriiti ot |!i'i.i:i.flis:iﬁ.éifii?fiihifii“ﬁil“l il
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MAJOR

prookhaven 1
¢

The participating
Columbia Unive
Coruell Univer:
Harvard Unive:
Johns Hopkins
Massachusetts 1

nology

chairman, Board

president, AUI___
vice President, AT
peputy Laborator;
Assistant Director,

Knolls Atomic !

‘general Manager, -
Manager, Technica

Los Alanios ‘

Director—_________.
Technical Associate

Mound Laborato

Project Director..__.

 Laboratory Directm

__________ Dr. NorMAN HIiLpeegy

Business Manager

JoEN H. McEINLEY

Associate Director, University Relationships_____ S Dr. Joserr C. Boyce
Assistant Director, Technical Services___

Bettis Plant (Westinghouse Electric Corp., Atomic Power Division,
contractor), Pittsburgh, Pa.

Manager, Westinghouse Atomic Power Division_______..__
Assistant Manager {Technical Operations) ________________ JorN W, Simesox
Assistant Manager (Administrative)..__
Assistant Manager (Development)______
Contraet Manager______ _______________

90

e AT

____________________ JougN T. Boertrr

T R T

i
1

-_'I!iii;a;iiéi:fillif“i:ii”

CHARLES H, WEAVER
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Oak Ridge Insti.

The sponsoring univ

Agricultural and !
of Texas
Alabama Polytech:
Catholic Universit:
Clemson Agricultu
Duke University
Emory University

Fiorida State Uni

Georgia Institute ¢
Lounisiana State Th
M. College
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contractor), Upton, Long Island, N

£ e participating institutions are:

LS. E polumbia University Princeton University
gornell University Yale University
e garvard University University of Pennsylvania
Iwa, Johns Hopkins Unlversity University of Rochester
Massachusetts Institute of Tech-
‘EDMNng ? B nology
‘LHELy  qeirman, Board of Directors___________-_____________,_ THEODORE P. WRIGHT
Vorlerr ~ president, AUX -———— Lioyp V. Bxr~rR
= yice President, AUT and Laboratory Director_________ Dr. LEranp J. HAWORTH
peputy Laboratory Director U Dr. GERALD F, TAPE
ietor), = sssistant Director, University Liaison .- Dr. RogERT A. PATTERSON-

Knolls Atomic Power Laboratory (General Electric Co., contractor),
Schenectady, N. Y.

ul“i::

Louis uenel'&l Manager Operating Department - - -—- K. R. VAN TASSEL
’ janager, Technieal Department__— . ______________.__ Dr. K. H, KiNgDoN

" Los Alamos Scientific Laboratory (University of California,
contractor), Los Alamos, N. Mex.

et e e Dr. Norris E. BRADBURY
fochnical Associate Director__. _ _— _— - Dr, Daror K. FROMANR

J{aund Laboratory (Monsanto Chemical Co., contractor), Miamis-

burg, Ohio
«‘roject Director_____ . ________ S e, Dr. N. N. 7. SAMARAR
,aboratory Director —_—— Dr. Josera J. BURBAGE
1 Zaxx .. . . ] .
ILBERET ---.-i}ak Ridge Institute of Nuclear Studies (contractor), OQak Ridge,
'KINLEY - Tenn.
.. BOYCE

Boesrrr he sponsoring aniversities of the Institute sre:

*—‘-=.;.8rookha-ven National Laboratory ({Associated Universities, Inc.,

il

Agricultural and Mechanieal College

Mississippl State Cellege

.vision, of Texas North Carolina State College
Alabama Polytechnic Tnstitute Rice Institute
Catholic University of America Bouthern Methodist University
WEASER Clemnson Agricultural College Tulane University of Lonisiana
IIMPROE Doke University Tuskegee Institute
MOKRIR : Emory University Vanderbilt University
SHOUFF iFlcrida State University Virginia Polytechnic Institute
gepueEp . teorgia Institute of Technology University of Alabama

‘Louisiana State University & A. and
" M. College

TAT

University of Arkansas
University of Florida
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= Sandia Labor
‘The sponsoring universities of the Institute are—Continued "%
University of Georgia University of Oklahomg =
University of Kentucky University of Puerto Lje, 3 pesidentoo—e .
University of Louisville Trniversity of South Carolip: :
University of Maryland Un?versity of Tennessae g oy '.‘.?1_3'-1!(2'?’8’&'!53,' Of Cals
Upiversity of Mississippi University of Texag g I W'ersit.y of
University of North Carolina University of Virginia = :
Chairman 0f COUNEIL. oo orommme oo mm oo T g E—
Vice Chairman of Councilo—w—oooommmom oo Dr. Masrex gy o7 2 ppoject Manager____
President of Institute .o e Dr. Payr M‘ h g E )\
Vice President of InStitute ______________________________ Dl‘_ J. '“-Bh % U?L‘i@ergit@{ Of 0{1-{
Seijentific and Educational Consultant - DT. GEORGE B, o ME 3 (Universit o
Lxecutive Director of Institute - oo Dr. Wirtiay g, Pm'-'-u =2 y
:"::,, piv T 1 ) S
- L] - .‘ T
Oak Ridge National Laboratory (Carbide & Carbon Chemieais Co, =
div. of Union Carbide & Carbon Corp., contractor), Qak Ridrr; e
Tenn. =Ty %’:

alfist

J0 ¢ ) SN SRS S S S Ll F L Dr. C. E. Lagsoy
Research Director. oo Dr. A .M W

Deputy Research Director oo Dr. J. A, Swarrory
Assistant Research Direetor oo oo Dr. E. H. Tarigp
Assistant Research Director oo Dr. E. D. Samiry
Assistant Research Director— oo ommmm e Dr. C. E. Wixrms

Radiation Laboratory (University of California, contractor),

oo bistersl R it R

Berkeley, Calif.
DireCEOT e o e — e m Dr. Erxest O. LAWEEX
Associate Director o cmeee Dr. DoNarp Coogsey
Business Manager and Managing Engineer—. - WarLace B. Rerxorns
Assistant Director..—- —_ - - - WiLtram M, Beorecx
Director, Crocker Laboratory—Medical Physies—— - Dr. JoserH G. Hautirex
Director, Donner Lahoratory of Medical Physies. .. Dr. J. H. LAWREKCE
Assistant Director, Donner Laboratory - Dr. HaroIn Joxes

Raw Materials Development Laboratory (American Cynamid Co,
contractor), Winchester, Mass.

sttt s

Director_.__ e e — —_ DaxtmEL M. EEsTR0
Assistant Direcfor__ _— - e —mm Husa H. Berx

JEaEs

Rochester Atomic Energy Project (University of Rochester, contrac-

flirii, -

tor) Rochester, N. Y.
DITeCHOT  — e oo Dr. HevrY A. Bra
Assistant Director for Education____ . Dr. J. NEWELL STANSAR 23
C, M, JARYIF

Business Manager_ o . oo e T
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Sandia Laboratory (Sandia Corp., contractor), Sandia Base,
Albuquerque, N. Mezx.

_________________________________________________ JaMrs W. McRar

. iversity of California, Los Angeles, Atomic Energy Project (Uni-
] versity of California, contractor) Los Angeles, Calif,

Dr, STAFFORD WARREN
___________ RoserT J. BUETTREE

Zipversity of California Medical Center, Radiological Laboratory
! (University of California, contractor) San Francisco, Calif.

“qrector

Dr. Roerrr 8. STONE
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TsoTopE DIsTRIBUTION DaTta

NUMRBER OF SHIPMEXNTS |

Wi
HIITh

: | m—
1946 | 1947 | 1048 | 1949 | 1950 ; 1851 i 195 N ~
i _ 2 1903 ] 4 oiﬂl '
. T ——— '_‘—'—n—_.__\_\_-
Shipments classified by kind of Isotope:
o topes: -
: R AN 6 | 405 | 978 [1,537 12,35 13,158 5,807 | 455! o
S Phosphorits 82. -~ o—- - omeenee 48 | 537 | BOL11L430 11,738 |2 112 9101 | Zgjg; L%
Carbon d4. oo oo 471 108 | 124 | 1927 250 ; 342 | 431 w | I =
SodAltm o oo aemmeeemmmae 1] B0F 119 229 | 2% 178 am Bl =
Bulfur 38 o aom e immmme oo 12 30 41| 108 | 128 | 1681 1ig3 204 1, Fn =
GOld 198 e iammae 17 52 2% 361 164 | 268 | 421 851 8 =
Calefum 45 .« oo e 5 42 B 68 BO | 111} 1p4 10w B3 =
IrOn 55 e 5 41 33 b 68 67§ 149 145 v =
Cobalt 60 _ .o 4 az ] 64| 1371 100 | 147 90 e =
Potassinom 42 .. ooooemmmmmemee ] 31 4 781 1231 132 | 197 167 ;:" =
Strontinm 89, 90 - .ooee. - 3 gt 18% 19| 46| 62l m % w o F
0 15 1T, SR 30| 1881 314 | 568 | 248 |1, 01431, 145 1,754 5ot =
- — L e =
b ] IR 246 1! 652 2! 644 4) 370 ﬁ, 234 ?,82{] 9' 102 10. 57 ‘1 e E
Shipments to AEC Installatlons: === a3
pRadioactive- ..................... 201 265 574 | 943 11,574 (1,653 |LIT1 | 104 « "
*
Stable Isatopes:
Deuterium Oxide. e g1 113 | 16| 106§ 112 84 7 t1g
Denteriam oo oo ammm &0 63 86 B9 | 120 | 112 190 oy 3
Boron. .. 24 23 3t 23 | 8 45 e =
Helinnm 3. ]2_% 6 11 1 o g
Fiectromagnetically concentrated. 152} 110 73 e 2
Xy X RO JURPIN ESURIi SIS My, 3 1 5 T 3
11 ) 315 | 360 | 388 460 | 410 M3 2gm =
Bhipments to AEC Installations: | - =
TS 92 S| 17| 20| 200 ZO| 28| M| nem 3
t Shipments from Osk Ridge National Laboratory, Oak Ridge, Tenn. >
1 December shipments estimated. i
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ISOTYPE DISTRIBUTION DATA

SHIPMENTS OF RADIOISOTOPES TO FOREIGN COUNTRIES

COUNTRY 1947 | 1848 | 1949 | 1950 | 1851 | 1052 | 1953 | ToTals

f] e e et e m e m e | e 1 5 40 34 42 'l 210
West Afrlea. .. 1

2 8

9 28

33 27

2 . &

& 47

5 53

1 n
1 ¢ i 2 ] ;
Pakistan. .o e 3| 1 1 5 ;
ot TSRO ISy SR Fipu OO SRR SR SURURITE S H
1 OO DY 4 3 2 1 3 13 i
2 R T E I U I S i 5 o 2 g g i
Spaln_ L T T T e LT '
T T D 62| 48 =27 19(ii| 15 182 !
Swdtzerland . eI 8 15 13 & 5 4 51 T
N OO AR SRR ISR TR N N S S : .*
Triestoccmne oo RN NS SPURIE S 1 ) I PO 1 3 !
B 0 O IO 1. 3 ) S RS R [ ,
Unlon of South Afriea. ... . _____ . ___|C.C0_. ] 18 |__.... ;I PO S o) :
151 S SR S SR 7 1 1 10 .
Yugoslavia_ .11 I 1 1
v T 16| 337 ] 345 200 | 280 | 413 713 2,406
ISOTOPE i
PhosphoriI8 32 .. e 10| 169 60| 106 102 T 185 T3 i
Tdine B31 . e 4 73 92 52 71 124 | 219 635 F
Carbom 4. o e b 2 36 44 Ki) 43 62 25 P i
Salfur35._. .. 1 17} 22| 14| 8] 2| 2 108 8
Iron 55, 592000 21 15| 13| 1| 9| w| 17 84 1
Cobalt 60... ... .___ i 13 4 a5 22 21 42 128 i
Btrontium 89, 90 ... 1 3 4l ... 7| 22| 8¢ 53 i

(8101131 1 T T 8 7 8 8 18 20 3

(V17 1T N S 10 B 17 p | 70 153 261
g e N 19 ) 37| 345 200 | 2801 413 ] 713 2, 466
* Authorized to receive isotopes; no ghipmenis made. :
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The following 117 U. 8. Letters Patents owned by the United Stgte
as represented by the United States Atomic Energy Commission g
to the 489 patents listed in the 13th Semiannual report.
have been made available for licensing at periodic intervalg,
granted on a nonexclusive, royalty-Iree basis. Abstracts of Paten
for licensing are published in the Patent Office Official Gazette,

APPENDIX 5
AEC OwxED PATENTS

PATENTS ISSUED TO THE COMMISSION WHICH ARE Avary,
LICENSING !

BLE ¥pp

5 Gnvemm&m

Te ip “dditign
Datentg 3
Lice

is ﬁVuna bi&

The

_—__‘_—-___—I_ﬂ'-\__
m;g?“ TITLE PATENTRE
2,206, 634 | Process for the Production of Radioactive | E. Fermi, Chicago, 11, &
. Substances. Iﬁfﬁf’géf‘ I({Jasﬁ}:ti' Balum&e*ﬁ}’,?"“ﬁ Rome,
y v, . ’ w Ly,
Ttaly. B3 alll,, and B, Pgnmﬂm' n;m. T,
2,619,601 | Radioactivity Burvey Apparatus ... ___.... 8. M, Zollers, Haddoenfeld, . J,
2,620,256 | Analyzer. . e Q. A. Kerns, Ogkland, 1..'W. ¥y
E, E, Brown, Berkeley, Calif, teomb ang
2 820,446 | Radlation Detection and Measuring Means._ ; H. . La Vine, Arlington, N_ J. and g
_ Glovanni, New York, N. Y. A1
2,621,296 1 Jon BOOree.en e R. W, Thompson, Miuneapolis, Mnn
2,621,812 } Receptacle. oo oo Rﬁigg‘}?& Jak Ridge, Tonn., S, G, Bangoq,
¥ . Fay ALY .. il
fC D W 2211'11 8 " Seate W
2,622,008 | Production of Carbon Dioxide... . oo ". W. Miller, State College, Pa., 7. Ty
Princelon, N. J., and N, Zwla kgvieh,
: gtone, N. Y, N. Zwlobel, Wi
2,622,014 | Method for Prepating Boron Triflupride______.| 1. Ktrshenbaum, New York, N, 7.
2 622 130 | Antomatic Cable Tester or Fault Analyser | L. J. Xabell, R. A. Richards and A, L. Dyw
Means. A]buciluarque, N. Mex. : * .
2,622,204 | Mass Spectrograph. ..o eeeeees A. E, Bhaw and W, Rall, Chicago, TH.
2,622,208 | Radioactive Particle Counting_ ... _....._. W. Bernsiein, Middle Island, N, ¥ and
R. Ballentine, Baltimore, Md. "
5055658 | Toemote ontrel Plpeiting Unt. B G Andtews, Denver omass
2,024, emote Conirol Pr ing Un: .U ews, Denver, Colg,, .
Poring Gifford, Richland, Wash, ad J. ¥,
2,624,783 Appalra%t:]ls and MMethod for Messuring Mag- } Y. A. Nedzel, Chicago, 10l
netle Flux.
2,624,341 } Method of and A%paratus for Accelerating to | E. M. McMillan, Berkeley, Calif,
;‘_"[i]gh Energy Electrically Charged Par-
1cles.
2,624,845 | Jon SoUIte. oo e cemmm e eemmee R. W, Thompson, Minneapolis, Minn,
2,624,847 | Ballistic Electromater . __ e W. P. Jesse, Chicago, I, J. W, Broan,
Bouider, and W. K. Hinch, Denver, Coio,
2,624,860 | Are Hash Analyzer by Cathode-Ray Tube...] W. R, Baker, Berkeley, Calll.
2,625,507 | Method of Electrodepositing Niekel ..________ 8. A. Mayper, New York, N. Y,
2,625,653 | Coineidenes Cireudt ..o . L. F. Wouters, Oakland, Calif.,
2,625 657 | Monitoring Gas for Radlosctive Xenon_______ W. R. Kanne, Richland, Wash,
2,626,203 | Method of Making Zirconium Tetrachloride__[ W. B. Blumenthal, Niagara Falls, N. Y.
2,626,254 | Method of Polymerizing Trifluorochloroethy- | W. ‘T, Miller, Ithaca, N. Y., and J. T. May-
lene. nard, Wilmington, Del.
2,626,351 | Beam Extractor..  .coiccoocecooeccmeeemaee W, M, Powell, Berkeley, Callf,
2,626,350 | Target for Particle Acceleraters....._.._..._.. F. R. Weber, Jr,, Alameda, Calil.
2,626,980 | Comparative Photometer.__________.___.____ A, A, Brown, Danville, Calif.
2,628,268 { Ampiifier Cireuit for Testing_ ... . ... Q. A. Kerns, Oskland, Calif.
2,828,207 | Shiclded Bwitch Assembly. . __ . _______ ... C. T, Graner, Qakland, Callf,
2,628,338 | Partable Voltage Bupply for Radiation Count- | C. D. Gould, Cleveland, Ohle.
Ers. FNT
2,628,638 | Flow Valve Control ... ... ... ... N, 8. Herod, Smyrna, Ga., aud L. R. O'Naili,
Practionsl AFﬁhﬁ:&r&’ﬁ‘MY' e
2,628,802 | Apparatus for Fractio Sublimation_ __._.__ . F. , TeX.
2,620,450 | Fillber e R'}u P. I\]}amrﬂond and J. A. Leary, Los Alamos,
. Mex. .
2,629, Radioactive Reslstor . oo cvooeemoeeoenee 7. "M. Benade, Chicago, T., E. E. Goodale,
679,837 ¢ Hirzm, Ohio, and W. I, Jesse, Chlca;ﬁ:.ﬁlll
2,630,529 | Tachometer. . .. oocoeeeom.__ et P E. R, Mann and R. G. Hester, Oak Ridge,

Tenn,

1 Patents listed as of November 24, 1833, Applicants for licenses shonld apply to the Chief, Patent Branch

Office of the General Consel, U, 8. AEC, Washington 25, 1. C., identifying the subject maiter by patent

pumbar and title.
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TITLE

PATENRTEE

L 260,980
% Ted0,953
L saoney

2,642,531
T3 9,643,341
L 2,648,342
T 2,643,343
;2,643,360

2644913
LT 644,022

© 3,845,810
2,645,840

2,645,041
2,646,252
2,646,346

2,646,544
2,618,925
2,647,175
2,647,213
2,647,557
2,647,629
2,847,770
2,547,908

| 0,648,571
: 2,651,613

‘ 2,651,723

2,651,726

- 2,851,751
2,651,040
. 2,652,188

Mist Filber. .. el

Propgess for the Preparation of Fluoroearhons.
Method of Forming Coating Contalning
Uraninm and Method of Isotopic Analysis.
Btabilized Pulse"Cireuit. .. ____....__
Remopte Control Manipulator__ . _______.._._..
Beparation Precess for Actiniom..______.____.
Device for Separating Particles of Different
Masses.
Electrical Apparatus and Method ... ___

Leakage Testing Method._ ... _..___.

High-Frequency Sbunt... . _._.
Pocket Radiation Meter__ .. ...
Preparation of Uranium Bromide... ...
Preparation of Zireonium Tetraftuoride ...

Mathod and Apparatus for Stereaoscopic
Recomposing and Measuring. .
Production of Granular Beryilium Fluoride. .
Preparation of Powdered Thoriam____._._____
Rare Earth Scparation By Anion Exchange._ .

Pulse Equalizer . _________________.. e
Uraniumm Complexes of Heterocyelle Diketones.

Ton Souree Unit _ -

Fast Connting Cireadt . .

Apparatus for Attaching Fillaments to Elec-
trodes in Machines for Coating with Metal
Vﬁpors.

_____ 0 e e m e mmm i mmmmmAmAdwmmm——————
Method of Dispersing Meaterialsin Water. . __.
Vacunum IHe-Casting . . __.._..
Production of Uranium Tetrafluoride. ___.___.

Improved Window for Alpha Particle Count-
er3,
Implement for Use Iz Chemieal Apparatus. ___
Torque Compensated Galvanometer_..______
Accelerator Target . ..
Mass Spectrometer Control . ____.____
Electron 80Uree._ .. oo mememeeeee
Point Electron Bouree. .. _ oo
Radiation Current Soures. .- ..o _.__.__.
Multichannel Analyzer. . oo coneoroee-
Radio-Frequeney Oseiliator . _._
Mass Spectrometer Ion Souree ...
Tonization GAUEe . ..o oo o cmmccaamoan
Balanced Double Ionization Chamber X-Ray
Maonitor.
Voltage Supply Regwlator .. ..o ..
Surge Suppressor_ . oo aemans
Magnetic Flux Directlon Determining Ap-
paratus.
FProcess for the Separation of Isclopic Ions....

Bnap Bampler_ . ..o

AtmospherieDust__ ...
Well Casing Sofl Samplor,. . ...
Multistage Mixer-Bettler Apparatus. .. _.____

Automatic Temperature Regulator....__..___
Electrieal Integrator. ______________ _____...__
Ultra-Wide Band Amplifier Tabe. .. _____.___
Isotope Separating ApparatusS.. ... .
Heat Sealing Apparatis. oo oo cmmeeas
Flotation of Uranjum.- ______.___ .. _.._..
Sealed Teleseopic Pipe Jolnt. ... .. ___..__
Method and Apparatus for Determining Fre-
uency.
Bridge for Resistance Measurement. ... ._...
Fluerine Cell

Mass 9pectrometer Beam Regulator________.
Tonization Chamber Cirenit______________.._.

Apparatus for Measuring Resistance .. _.___.__
Apparatus for Mensuring Liguid Level ______
Automatic Tank Pump Down____ ...

D. L. Hopper, Jacksonville, 1., H. £, Criner,
Pittsburgh, Pa.

R. D, Fowler, Baltimore, Md,

B, Coben, New York, N, Y.

M. W. Horrell, Delroit, Mich.
R. C. Goertz, Elmhburst, 11,
F. T'. Bagemann, Chicago, I
W, Altar, Pittshurgh, Pe.

V. C. Wiison, Banta Fe, N, Mex,, and J. A.
Simpson, Jr., Chicago, 11l.

J, P. Howe, A. B, Greninger, and R. F. Plott,
Chicage, Il

Q. A. Kerns, Berkeley, Callf,

F. R. Shonka, Riverside, 1]1.

}. E, Powell, Ames, Iowa. .

H. A. Wilhelln, Ames, Iowa, and K. A, Walsh,
Les Alamos, N. Mex,

W.M._ Powell, Berkeley, and H. P. Hernandez,
Jr., S8an Francisce, Calif.

K. A. Walsh and H. A. Withelm, Ames, Jowa.

H. A, Withelm and P. Chiotti, Ames, Iowa.

E_H. Hufiman and R, L. Oswalt, Berkeley,

Calif.

B. Smaller, Chicago, Ili, -

H. I. schlesinger, Chicago, I, and H. C.
Brown, Det.roit,'Mlch.

J. D, Gow, Richmond, and J, B. Foster, Ir.,
Alpany, Calif,

M. J. Jakobson, Berkeley, Calll.

Z. M. Bhapiro, Pittsburgh, Pa.

Dao.
J. DaMent, Portland, Oreg.
It. F. Plott, Chicago, fr. . .
A. D. Tevebaugh, Ames, Jows, and F. Vaslow,
L3 Alamoes, N. Mex,
Q. J. Borkowskl, Oak Ridge, Tenn.

C. H. Prescott, Jr., Berkehg, Calif. (deceased).
W. M. Powell, Berkeley, Callf.

E. M. McMillan, Berkeiey, Calif,

8. B. Bpracklen, Qak Ridge, Tenn,

L. J. Cook, Berkeley, Calif.

L. J. Cook, Berkeley, Calll.

H.H R Orangeburg, N. Y.

G, 4, Kelley, Oak Ridge, Tenn,

W. K. Baker, Berkeley, Calif,

W. T. Leland, &t. Paul, Minn.

K. M, Slmpson, Santa Barbars, Calif.
L. J. Rainwater, New York, N. Y.

E. Fairstein, Oak Ridge, Tenn.
W. (3, Btooe, Oak Ridge, Tenn.
D. C, Bawell, Concord, Calif,

S, L. Madorsky, Chicsgo, 0L, snd A. K.
Brewer, Richland Center, Wis,

J. Kohl, Berkeley, E. Q. Reid, Palo Alto,
and L. R. Zumwalt, Lafayette, Calil.

E. @. Reld, Palo Alto, Callf.

H. E. Hylbak, Richland, Wash,

B. V. Coplan, Troy, and E, L. Zebrowskl,
Albany, N. Y.

M. L. Sands, Pasadena, Calif,

M, Bevis, Oak Ridge, Tenn.

C, Bheer, New York, N. Y.

W, E. Parkins, Los Angeles, Calif.

G. J. Belvin, Bronx, N. Y.

P. L. Veliman, Severng Park, Md.

Q. E. Tollelsbo}, Oak Ridge, Tenn,

G. D. Fuxson, ¥i Cerrito, Calif.

R. Y. Smith, Elmbuoerst, T,

RE. D. Fowler and W. B, Burford III, Balti-
more, Md.

W. R. Baker, Berkelev, Calif.

R.J. Watts, and D. K. Froman, Santa Fe, N.
Mezx,, and W. H. Hineh, Denver, Colo.

H R. Iieath, Berkeley, Calif,

K. H, Kling, Oak Ridge, Tenn,

R. R. Cyr, ﬁerkelcy, Calif,
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. idpge, T,
1. E. Tillman, Albuquarqu%, N.el?aa%

Calit,, ang

R. Bromberg and W. L. Martin, Leg Angele
D, M. Daris, Corryton, and J, C, Hart 00;
C. N. Hickmun, Albuquerque, N, Magy,

i New Y
G. Fallla,b ew York, N, Y., snd H, H, Rosgf,

PATENT TITLE
O,
2,652,497 | Temperature Measurement_ _......oeo-ooomer A, %‘ 1\(1 ler, ng Ridee, Tenn,
2652778 | Elactromagnetic Centrifugal Pump.. ... .- {'“; % .éeher,acotia, N,
633,076 | Preparation of Carrier-Free Radiractive | W. E. Cohn, Osk Ridge, feny,
Phosphorus Values. )

2,653,464 Methgg of Forging Metals...ooooeeoammmnmmes % % %{?!‘-‘JZ.gﬁgsbmgh, Pe.
2,654,840 | Pulse GeNerator.. .o.ocuoocunroaaniaes S legan 5 aklk snd, Calif,
2 664,845 | VAPOT DeleetOr . e m e . B q1'135?:112-.I erkeley, Calif
854,851 | Beam Daflector ... ..o ooooomommaneanas E_- ﬁ- xcgatlilge,ldhlcémlnonq, Calil.
9 555,107 | Eleetromagoetic Fluld Pump.—.o-ovooanusnns nH Fi?-m'ohfm 81g ¥alls, Idnhg.
2,656,470 Su:veyﬁnstrqmel%-.. BT A . H. Firminhae, Oak R
: 8i eviation Warning 8yvstefm oo A
:j’?,gg’fﬁ% ﬁﬁﬁlod and Apparatus for Focusing Charged i J. G. Backuos, Los Angeles,

= Particles. KPgteg, Bl;phestigrz I]\T Y.

tlectra tic PUMpP. . ooaopaimne e . O. Donelian, Fairlawn, N, J,

3‘3553'% e eparstion and Purification of | H, W. Crandail, Berkeloy,

5008, Alkyl Phosphoric Acids. . Al DS%W&{;} g‘nu.rl%}:‘)gigs]}{ gItn' on

Welding Beryilium and Beryllium Alloy....[ L7. M & n, Wo; on, Dhio
g:%z% B:\*agogn Aegeleration Regulation ...~ (i, M. Farly, Berkeley, Calif,
2,650,012 | X-Ray Densitometer ... .o-oomoomoeooon--- ot
2,659,013 | Badge Meter...--—_o-ceeunes v Rideo, Tenn.
i lerormeter. oo v cmommeamm e Y

%’gg‘g'gzg ﬁﬁﬁ?&%&“ﬁm ............................. G. H. Lee, Oak Ridge, Tenn,

L L A . -

2,659,520 | Radiation Measuring Deviee. .. coooomoanans Oranée e N

2,660,677 | Ton Selector. . e oo nemm e A, 0. C. Nier, Minneapelis, Ming,

—_—
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APPENDIX 6

Rrcgurations or TaE U. 8. Arormic Exerey Commigssion?

PAarT 5—PROCUREMENT POLICY

EQUAL LOW BIDS

Title 10, Chapter I, Part 5, Code of
Federal Regulations, entitled “Procure-
ment Policy” ig hereby amended in the
following respects, effective October 1,
1953 ¢

Section 5.69 (a) (4) now reading:

(4} Where two or more egual low
pids are received, one bid being from a

% pusiness concern (whether small or

pof} not in a distressed employment
area and the other being from a bidder

" who, although not a small business con.

cern, will perform the contract in a dis-
tressed employment area, award shall
be made to the latter.

is changed to read:

{4) When two or more equal low
bids have been received, and from a
business concern other than a small
business concern located In a distressed
employment area, and the other from g
bidder wheo is a small business concern
not located in a distressed employment
area, award shall be made to the latter,

(60 Stat. 755-715; 42 U. §. C. 1801-
1819)

Dated at Washington, D. C., thiz 18th
day of September 1953,
M. W, Boxgr,
Gencral Manager,

Part 3A0—RADIOISOTOPE DMISTRIBUTION

APPEALE ; REVIEW OF ORDERB

Pursuant to the Atomic Energy Act
of 1946, as amended {(Pub. Law 585,
79th Cong.; 60 Stat. 755 ff) and section

4 (a) of the Administrative Procedure
Act of 1946, ag amended (Pub. Law 404,
79tk Cong.) and in accordance with
Title 10, Chapter I, Part 30, Code of
Federal Regulations, entitled “Radio-
isotope  Distribution,” promulgated
April 9, 1951, and published in volume
16, pages 3251, et seq. of the Federal
Register, amendments to the Radio-
isotope Distribution Regnlation are set
forth hereunder.

1, A center headnote, Appeals, is
sdded preceding new § 30.90.

2. Section 30.90, reading as follows,
is added:

§30.90 Review of orders. {(a) Re
view of orders under this regulation of
the Director, Isotopes Division, Oak
Ridge Operations Office, shall be by ap-
peal to the General Manager. Any
such order may be appealed by sending
a written notice of appeal by registered
mail to the General Manpager, U. S,
Atomic Energy Commission, Washing-
ton 25, D, C., within thirty days from
the receipt of notice of such order. A
copy of such notice shall be sent to the
Director, Isotopes Division, TU. 8.
Atomic Energy Commission, Oak Ridge
Operations Office, P. 0. Box “E”, Oak
Ridge, Tennessee. Service of a notice
of appeal pursuant to this section shall
stay the order of the Director unless
theyDirector provides in sald order *hat
it shall be effective notwithstapding
service of a notice of appeal upon the
ground that the public health, safety or
interest 8o requires. ;

(b) (1) Within ten days after re-
ceipt of the copy of the notice of ap-
peal, the Director shall forward to the
General Manager the record of the

t Policies and regulations of the T. 8. AEC announced prior to July 1952 ean be found
in Appendix 4. Fifth Semiannual Report to Congress: Appendix 10, Sixth Semiannual
Repart to Congress; Appendix 4, Ninth Semiannual Report to Congress: Appendix 6,
Tenth Semiannual Report to Congress: Appendix 6, Kleventh Semiannual Repori to Con-

Frese; Apperdix 6,
Beport ;

Twelfth Semiannual Report:; Appendix 6,
ppendix §, Fourteenth Semiaunual Report: and in the Federal Register.

Thirteenth Semiannual
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matter under appeal, together with :1 {¢) The Genersl Manager Dﬂtfe(‘lr 135-‘:9&5@ i
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.k tliyg .
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The appellant shall furnish a copy of day of July 1953, th

cnid statement and any written mate-
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to the Director.

(3) The General Mansger may Tre-
quest the Director or the appellant, or
both, to submit farther infeormation.

the General Manager, shall direct that
a hearing be held. Such request for
hearing may be filed within the thne
allowed for appellant to file the gtate-
ment of the grounds of the appeal, or,
if the General Manager requests appel-
lant to submit further information,
within the time allowed by the General

 WaALTER ], WiLizamg
Deputy Generqr Manag:?r

DicecToR, 180TOPES Divisioy

ETATEMENT QF AUTHORITY

trative Procedure Act, the followin
statement of authority is publisheq .

1. The Director, Isotopes Division
Oak Ridge Operations Office, 1. g‘
Atomic Energy Commission, is author:
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eral Regulations, I
tending the expirati
anteed minimum pr
1058, to March 31,
graph (a) of §6&
~ follows:
£ 60.5 Guarantec

~ (4) The General Manager may, er, 3:‘:. for uranium-boarin,
upon the timely filing by the appellant Pursufnt to section 3 of ) B e :
of a written request for hearing with of the Adminis. = roscoelite-lype ores

area—{a.
gtimulate domestice
plum-bearing ores o:

© teau ared, commonl
] tite-t¥pe or roscoelit
" the interest of the ¢
~ security, the United
“. ergy Cowmmission her

Manager for such submission, which-
ever is later,

{¢} The General Mansger may ap-
point a board or other designee to make
recommendations or, if a hearing is to

Nl 3 teed minimun
of such authorizations, and reqg = guaran
uests for . §60.52 effective d

modification of such authorizations; : -
b. Annulling, suspending or revoking, E Mar(il 3’ 1.901’ throu
in whole or in part, authorizations to & [ Lo¢ delivery of su
% mission at Monticell
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be held as provided in paragraph (b)
{4) of this gection, to conduct the hear-
ing and make recommendations, If a
board or other designee is appointed to
conduct a hearing, such board or Sther
designee shall at the conclusion thereof
submit to the General Manager a tran-
seript of the proceedings before it.
Copies of the recommendations of a
board or other designee shall be sent to
the parties. Written exceptions to
such recommendations may be filed
with the General Manager within a
reasonable time to be specified therefor
by said board or other designea,

(d) The General Manager shall re-
view the entire record and decide the
appeal.

possess and use radicisotopes;

¢. Withholding or recalling radiciso.
topes; and

d. Establishing for individual cascs
such standards and instructions gov-
erning the possession and use of radio-
isotopes as he may determine to he nec-
essary or desirable to protect heglth or
to minimize danger from hazards to life
or property.

2. Any such order by the Director
may be appealed to the General Man-
ager, 1. 8. Atomie Energy Commissiot,
Washington 23, D. C.,, in accordance
with the procedures specified in Title
10, Chapter I, Part 30, § 30.90, Code of
Federal Regulations, entifled “Radio-
isotope Distribution.”
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Director
a1l Man-
:mission,
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in Title
Code of
“Radio-

% ggy Commission hereby establishes the
- _:__;unranteed_ minimum prices specified in

' pted at Washington, D. C., this 20th
K of July 1903,

WALTER J, WILLIAMS,
Deputy General Manager.

iﬂﬂ 60—DoMESTIC URANIUM ProGRAM

"EU;gANTEED MINIMUM PRICE FOE URka-
ﬁIU}[‘BEARIKG CABNOTITE-TYPE OR
gOSCOELITE-TYPE ORES OF COLORADO
SLATEAU AREA

gection 60.0 of Title 10, Code of Fed-
aal Regulations, iz amended by ex-

' '-.-..-wndmg the expiration date of the guar-

,uteed minimum prices from March 31,
, to March 31, 1962, so that para-
f;g,gpn (a) of §60.5 shall read as
salows:
" §60.5 Gugraniced sninimum price
or wranitm- beanﬂg carnotite-fype or
rascoehte -type ores of the Colorado
s, pateay  area—(a) Guarantec. To
Zgimulate domestic production of ura-

) -_:. gom-bearing ores of the Colorado Pla-

~gau areg, commonly known as carno-
fite-t¥pe or roscoelite- type ores, and in
“ihe interest of the common defense and
Zgeurity, the United States Atomie En-

j605a effective during the period
“#arch 1, 1951, through March 31, 1962,
tor the delivery of such ores to the Com-
c-mission at Monticello, Utah, in accord-

REGULATIONS

111

anece with the terms of this section and
§ 60.58.
Dated at Washington, D. C., this 9th

"~ day of October 1933.

By order of the Commission,
M. W. Borer,
General Manager.

PArT 60—DoMEsSTIC URAKIUM PrOGRAM

BONTS FOR INITIAL PRODUCYION
NIUM ORES FROM NEW
MINES

OF UBaA-
DOMESTIC

SBection 60.6 (c) of Title 10 is
amended by extending the period for
payment of bonus for initial produc-
tion of uranium ore from new domestic
mines from February 28, 1954, to Feb-
ruary 28, 1857, so that § 60.6 (¢) shall
read as follows:

§ 60.6 Bonug for initial production
of uranium ores from new domestic
mines, * ¢ &

(¢) Term of this section. This sec-
tion will apply to deliveries made under
its terms between March 1, 1951, and
February 28, 1957, inclusive.

(60 Stat. T55-775; 42 U. 8. C. 1801-
1819)

Dated at Washington, D. C., this 9th
day of October 1953.
By order of the Commission.
M. W. BOYEE,
General Manager.
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CorreNT ARC Uncrassiriep ResEarcH CoNTRACTS 1N Puyeo Dt

BioroGicaL SCIENCES, Raw Marerrars, aND Reacror DEVELOP;;_:L ‘&N}:, aturos
BEN E, Emory i

PHYSICAL RESEARCH CONTRACTS = pmory |

= F;grida

Chemistry E andC

= fplorida

Alabama, University of. J. L. Kassner and E, L. Grove, Principles, Theory ;E* ties: ¢
Practice of High Frequency Titrimetry. R 2 perida,
Arizong, University of. E. B, Kurtz, Jr., Uranium Accumulation in Piyntg = 7 tes of
Arkansgas, University of. R. R. Edwards, Chemical Effects of NUclear"l‘rm = pordhan
formations. " % fluoro:

Arkansas, University of. R. R. Edwards, Radioactivity of Thermal Waters gp = George
its Relationship to Geology and Geochemistry of Uraninm, 4 = ments
Buffalo, University of. G. M. Harris, Applications of Isotopes in Clemieq 5 Horvard
Kipetics. £ Fossil
Californiq Institute of Technology. Harrison Brown, Fundamental Geochemiz 5‘? Harvord
try of Critical Materials and Development of Economic Processes for Thegr % organi
Isolation. ' ZE Hunler (
California Institute of Technology. Norman Davidson, Complex Ions ang Re g [ilinois .
action Mechanisms in Solution. Z= - Uranh
California, University of. C. S. Garner, Isotopic Exchange Reactions, = [ilinois I
California, University of. J. H. Hildebrand, Studies in Intermolecular Foregg =  cules I
and Solubility. F [Minois,
California, University of. R. A. James, Nuclear Chemistry Research, Z mined

California, University of. R. L. Scott, Fluorocarbon Solutions. = ninois,
Carnegie Institute of Technology. T. . Kohman, Nuclear Chemistry Research, = [ndiana,
Catholic University of America. F. O. Rice, Thermal Production and Identis. £ jndiena,
cation of Free Radicals. % High 1
 Ohicago, University of. Anthony Turkevich and Norman Sugarman, Nuclear £ ndiana,
Chemical Research, %  search
Chicago, University of. Anthony Turkevich and Norman Sugarman, Operation ) Towa, St
of Synchrocyclotron. * fowa, Bta
Chicago, University of. H, C. Urey, Natural Abundance of Deuterium and Other ' Throug
Isotopes. _ _ : Johns Hc
Clarkson College of Technology. H. L. Shulman, Determination of Interfacial = fansas, 1
Area In Packed Absorption and Distillation Columus. E Louisville
Colorado, University of. R. N. Keller, Scintillation Properties of Coordination :j:: Resins.
Compounds. = Massachr
Columbia University. J. L. Kulp, Uranium-Lead Method of Age Determination. Z  Sheehs
Columbia University. V. K. LaMer, Fundamental Investigation of Phosphate f Massachu
Slimes. 7 Pngine
Columbia University. J. M. Milier, Research in the Field of Radlochemistry. -~ Massachu
Columbia University. R. M., Noyes, Photochemical Reactions of Todine. "j Stronti-
Columbia University. W. A. Selke, Ion Exchange Chromatography. . Michigan
Columbia University. 'T. I. Taylor, Separation of Isotopes by Chemiecal Ex- = Oxidati
change. ‘ Michigan
: Qontracte listed as of November 30, 1883, :% halogen



IN PaYS)Ic,y,
? DEvELOPMENT:

inciples, ’.[‘heury ang

dion in Plantg,
3 of Nuclear Traps.

Chermal Watepy ang .

‘otopes in Chemie al

lamental Geoehemis-
Processes for Thelr

mplex Ions gngd Re-

Rezactions,
termolecular Foreeg

Regearch,
ions.

Chemistry Research,
Iuction and Identifi.
Sugarman, Nucleap
sugarman, Operation
Jeuterium and Other
iation of Interfacial

ties of Coordination

* Age Determination.
gation of Phosphate

¢ of Radiochemistry.
18 of Todine,
-ography.

as by Chemical Ex-

AEC CONTRACT RESEARCEH 113

1onneCTiouL, University of. Roland Ward, Trace Element Distribution Between
a Melt and a Solid.
mmeu University. J. L. Hoard, Structure of Fluerocarbons, Elementary Boron,
and Boron Compounds.
2 puke University. D.G. Hill, Study of Some Chemical Reactions at High Temper-
£ gtures.
s pmory University. R. A. Day, Jr., Stability of Complex Ions of Uranium.
= pmory University, W. H. Jones, } ‘\Iass Distribution in Proton-Induced Fission.
g F;mtia State University. R. BE. Johnson, Bxchange Between Labeled Halogens
. and Certain Inorganic Halides.
= mprida State University. Raymond Sheline, Search for Long-Lived Radioactivi-
ties; and Theoretical Nuclear Studies.
plorida, University of. G. D. Butler and A. H. Gropp, Preparation and Proper-
ties of Quaternary Ammonium Ion Exchange Resins.
gordham University. Michael Cefola, Formation of Complexes by Thenoyltri—
fluoroacetate and Other Chelating Agents,
= ggorpe Washington University. C. R. Naeser, Fluorides of Rare Earth Ele-
ments.
= gorvard University. E. 5. Barghoorn, Radioactivity in Uraniferous Plant
'"_—3 = possils.
~= garvard University. R. M. Diamond and Geoffrey Wilkinson, Nuclear and In-
“  prganic Chemistry of Transitional Elements.
gunter College. G. R. Burns, Mechanism of the Oxo Reaction Using Carbon 14.
minois Institute of Technology. George Gibson, Fundamental Chemistry of
Uranium. _
i Nlinois Institute of Technology. H. E. Gunning, Decomposition of Organic Mole-
cules by Metal Photosensitization.
nhﬂ,ﬂ@s, University of. H. G. Drickamer, Mechanism of Molecular Motion Deter-
mined from Diffusion and Thermal Diffusion Measurements,
= filinois, University of. P. B. Yankwich, Studies in Radiochemistry,
:": ndiang, University of. L. L. Merritt, Study with Radioactive Tracers.
= mdiana, University of. W. J. Moore, Rate Processes in Inorganic Solids at
High Temperatures.
Indmna., University of. W. B, Schaap and P. C. Schmidt, Electrochemical Re-
search in Amine Bolvents,
Iowa, State University of. LeRoy Eyring, Preparation of Rare Harth Oxides.
"> lowa, State Universiiy of. Karl Kammermeyer, Separation of Gases by Diffusion
"" Through Permeable Membranes.
= Johns Hopkins University. W. 8. Koski, Nuclear Chemistry Studies.
Iumsas, University of. P. W. Gilles, High Temperature Research,
= Louisville, University of. R.H. Wiley, Synthesis, and Properties of Ion Exchange
 Resins.
Yossachusetis Institule of Technology. C. D, Coryell, D. N. Hume, J. C.
Sheehan and C. G. Bwain, Nuelear Chemistry Research.
MHessachusetts Institute of Technology. A. M. Gaudin, Techniques 1n Mineral
Engineering.
Massuchusctts Institute of Technology. P. M. Hurley, Isotopic Abundances of
Strontium, Calcium, and Argon in Certain Minerals.
Michigan Siate College. C. H. Brubaker, Jr., Investigations into Aperiodic
Oxidation States.
Michigan State College. M. T. Rogers, Physicochemical Investlgatlon of Inter-
halogen Compounds. :
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Michigan, University of. P. T. Elving, Polarographic Behavior of Ore

pounds. AME gy, pho;
Michigan, University of. W. W. Meinke, Nuclear Chemical Reg earch coitth
Michigan, University of. E. F. Westrum, Jr., Low Tempemtnré Clios, Falet
Thermodynamics. BT cotdhs
New Hampshire, University of. H. M. Haendler, Less Common Inoreanio w G 1y ze
rides. It Fiye. § gowth
New Hampshire, University of. IL. M. Haendler, Infra-reg Spectros. = Hxet
Ynorganic Fluorides. Lopy .r :; Sauth_
New York State College for Teachers. O. E. Lanforq, CDHCEntraﬁgn of N f’? Ally.
gen 15 by Chemical Exchange. Abirg. = syracy
North Carolina State College. F. P. Pike, Performance of Contactorg for Liqy = Reac
Liquid Extraction. - = gpracu
Northwestern University. Fred Basolo and R. G. Pearson, Mechanisy of § -}: gyracu
stitution Reactions of Inorganic Complexes. - £ Mole
Northwestern University. J. N. Pitts, Jr., Photochemistry of Organig Acids é_'j Tennes
Ethers, and Ketones. 1 £ pennes
Notre Dame, University of. DMilton Burton, Radiation Chemistry Studies, ' Peut
Oklahoma Agricultural and Mechanical College. T. E. Moore, Separation of in th
Inorganic Salfs by Liquid-Ligquid Extraction. _ pennes.
Oklahoma, University of. J. R. Nielsen, Spectroscopic Properties of Finore- nesse
carbons and Fluorinated Hydrocarbons. ) Fexas,
Oregon State College. A.V.Logan and E. N. Marvell, Mechanism ¢f the Jacobean ion ¢
Rearrangement. . Te2as,
Oregon State College. T. H. Norris, Study of Generalized Acid-Base Phenomeng Teras,
with Radioactive Tracers. Elemt
Oregon, University of. D. F. Swinehart, Gaseous Chemical Reaction Kinetiog, Tufts C
Using a Mass Spectrometer. Prepa
Pennsylvania State College. 'T. F. Bates, Mineralogy and Petrography of Urs. piah, U
" nium Bearing Shales and Lignites. = prah, U,
I'ennsylvania Stete College. W, C. Fernmelius, Stabilities of Coordination Com- ?: by e
pounds and Related Problems, = gtak, U
Pennsylvania State College. C. R. Kinney, Chemical Nature of Qrganic Matter = High :
of Uraniferous Shales. _TE Panderb
Pennsylvania State Collcge. 'W. W, Miller, Chemical Reactions Induced in Con- -_-’f: Comps
densed Systems by Beta-decay. E vanderd
Pittsburgh, University of. Henry Freiser, Development and Testing of Organic = Radioc
Reagents for Use in Inorganic Analysis, Virginia
Pittsburgh, University of. Robert Levine, Synthesis of Beta-Diketones and Beta- . Liquid
EKetoesters with Heterocyelie Nuclei. Washing
Princeton University. John Taorkevich, Temporary and Permanent Effects Pro- Ions in
duced by Radiation on Solids. X Washing,
Princeton University. John Turkevich, Study of Nucleation Processes. & ages by
Purdue University. H. C. Brown, Chemistry of Polyvalent Metal Halldes, Ew ayne i
Purdue University. W. W. Brandt, Metal Jon Chelate Complexes. in Dilu
Purduc TUniversity. Thomas DeVries, Polarographic Studies in Nonagueosus Wayne U
Solvents. = Western,
Purdue Unitersity. W. F. Edgeli, Studies in Molecular Spectroscops. Adsorh.
Purdue University. W. H. Jobnston, Gas Phase Exchange Reactions. " Wisconsi
Rensselacr Polytechnic Inmstitute, H. M. Qlurk, Extraction of Inorganic Sub- - Wisconsin
stances by Organic Solvents. Recove;
Rochester, University of. E. 0. Wiig, Radiochemistry. = Wisconsin

Rutgers University. E. R. Allen, Polar Inorganic Molecules. " tions in
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'_-Eﬂ;gers University. William Rieman, IIT, Analytical Chemistry of the Poly-
phosphates. -
Souﬂaem Cualifornia, University of. H. 1. Iriedman, Solutions of Inorgaunic

glectrolytes in Selvents of Low Dielectric Constant.
S[}uthcm Californie, University of. W, K. Wilmarth, Mechanism of Buse Cata-
1yzed Exchange of Hydrogen Gas and Prolonic Solvents.

1nje Fluu-;% quth Caroling, University of. O. D. Lonner, Fundamental Studies of Ion
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Exchange Equilibria.
gouth Caroling, Universily of. H. W, Davis, Use of Carbon 14 in Study of
Allylic Fluorination.
= gyracuse Universily. B. P. Burtt, Mechanism of Gaseous Radiation Chewmical
= Reactiong and Chemical Reactions of Electrons.

' :;; Syracuse University. Louis Gordon, Coprecipitation Studies.
‘m of Jup_ -

;l'"|

LF

ggracuse University. Henry Linschitz, Photochemical Reactions of Complex
% “Molecules in Condensed Phase.

" rennessee, University of. G. K. Schweitzer, Study of Radiocolloids.
i3 Tennessee, Universily of. H. A. SBmith, Rates of Catalytic Reactions Invoiving

#¥ peuterium; and- Relative Vapor Pressures of Water and Deuterium Ox:de

in the Presence of Certain Salts.
fennessee, University of. P. B. Stockdale, Chattanooga Black Shale of Ten-
& pessee a5 & Source of Uraninm,

72 j’ cous, University of, G. H. Ayres, Spectrophotometric Quantitative Deter mlna-_.

= tion of the Platinum Metals.

"f fezas, University of. E. W. Steel, Effects of Biological Slimes on Sea Water
¢ feras, University of. G. W. Watt, Unpsual Oxidation States of Transitional

~ Elements.

refte College. T. R. . Gibb, Research on Hydrides; and Research on the

Preparation of Uranium Hydride.

Uwh, University of. Henry Eyring, Studies on Surface Chemistry.

Ttah, University of. A, L. Wahrhaftig, Yonization and Dissociation of Molecules

by Electron Bombardment,

Utah, University of. B. J. Zwolinski, Induction of Chemical Reactions by

High Frequency Discharges in Gases, :
Fanderbilt University., E. A. Jones, Raan Spectra of Some Inorganic Fluorine
Compounds.

Fanderbilt University. M. D. Peterson, Radiation Stability and Inorganie
Radiochemistry.

Firginia Polyjtcchnic Institute. N. F. Murphy, Mass Transfer Studies in Liquid-
Liquid Extraction.

Washington Biute College. H. W. Dodgen, Formulae and Stability of Complex
Ions in Solution,

Washington University (S8t. Louis), J. W. Kennedy, Generation of High Volt-
ages by Means of Nuclear Radiations,

-Wayne Oniversity. K. H. Gayer, Solubility of Uranium and Thorium Oxideg

in Dilute Acid and Base,

Wayne University, R. 13, Hahn, Analytical Chemistry of Radicactive Elements,
- Western Rescrrve University. E. L. Pace, Thermodynamic Properiies of Gases
¢ Adsorbed on Solids.

" Wisconsin, University of. W. J. Blaedel, High Frequency Titrations.
e Wisconsin, Universily of. Tarrington Daniels, Geochemistry of Uraninm and
Recovery of Uranium from Low Grade Ores.

Wisconsin, University of. E. L. King, Rates and Equilibria of Inorganic Reac-

tions in Solution,

L Y
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Wisconsin, University of. J. E. Wiltard, Application of R
to Chemical Problems.
Yale University. H. S. Harned, Diffusion Coefficients of Electroly
¥les yna

Molecules,

admuetive 150101,;,,\ jfgfa.l Hydrides, 1
Hydride,

yvorth Carolina 8f

" guetivity of Poo

Metallurgy -, phio State Univers

Alabama, University of. T. N. McVay, Enamels on Metals, 6: Ve ci:‘:te o
Alfred University. V. D. Frechette, Graphitization of Carbon. ' igpzn L;ni-?rcrsitb
Armour Rescarch Foundation. Max Hansen, The System: Zircuuium-};m . Ordorr(;sion of Zir
Bausch and Lomb Optical Co. N. T. Kreidl, Irradiation Damage to Glyyg v ittsburgh, Univer
Buffalo, University of. Stanislaw Mrozowski, Basic Principles of Lj;lnl;fuctu Ptdynaniicé to the
of Carbons. . . e purdue University.
Culifornia, University of. E. R. Parker, Creep of Alloys, Rensselaer Polytec
California, University of. J. A. Pagk, Mechanics of Metal-Ceramic Bondiy in Metals, |
Carnegie Ingtitule of Technology. Gerhard Derge, Electrochemicn) Studig_i; ¢ Smn}‘ord Universit
Nonagueous Melts. - “ 7 of Molten Lead &
Carnegie Institute of Technology. J. B. Goldman, Properties of Rare Metyls  gylvania Electric
Carnegie Institute of Technology. Roman Smoluchowski, Grain Boundan'éﬁ- ! ture Phenomena.

and Lattice Imperfections.

- : Tennessee, Univers:
Carnegie Institute of Technology. Roman Smoluchowski, Radiation Damag,
e

of Energy Chan;

Siitheisii:

Effects. . formations.
Case Institute of Technology. W. M. Baldwin, Jr., Scaling of Zirconium ip Alr Wichita, Universit;
Chicago, University of. Lothar Meyer, Structure and Properties of Graphm,.- = gurface Areas of

Columbia University. G. L. Kehl, Inclusions in Uranfum.
Columbia University. H. H. Kellogg, Electrolytic Production of Zirconiym Meta)
Columhia University. T. A. Read, Diffusionless Phase Changes in Metalg nm‘;

i
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= ye.tal Hydrides, Inc, M. D. Banus, Research on the Preparation of Uranium
Hydride,
orih Caroline State College. K. O, Beatty, Jr., Measurement of Thermal Con-
ductivity of Poor Conductors.
T phio State University., Edward Mack, Jr., Investigation of Separative Processes.
phio State University. €. H. Shaw, Soft X-ray Absorption and Emission
Spectra.
= pregon, University of. Pierre Van Rysselberghe, Polarographic Studies on the
2  (orrosion of Zirconium,
=3 pittsburgh, University of. W. E. Wallace, Application of Chemical Thermo-
dynamics to the Study of Alloy Formation.
purdue University. Karl Lark- Horowtz Radiation Damage Studies,
= Rensselacr Polytechnic Institute. H. B. Huntington, Anisotropie Self-Diffusion
in Metals.
_ anford Univergity. 0. C. Shepard, Resistance of Materials to Environments
£ of Molten Lead and Bismuth.
'-'f gylvania Electric Products. W. E. Kingston, Self-Diffusion and High Tempera-
.ture Phenomena.
j’en-masefc, University of. E. E. Stansbury, Studies on the Direct Measurement
of Energy Changes Resulting from Plastic Deformation and Phase Trans-
formations.
~ Wichita, University of. Luther Lyon, Permeability Method of Detenmmng
Surface Areas of Finely Divided Materigls,

T

Physics
artol Resegrch Foundation. C. B, Mandeville, Neutron Scatteﬁng Measure-
" ments.
 Bartol Research Foundatwﬂ W. F. G. Swann, Cosmic Ray Showers and
“  Counters.®

i Brown University, R. A. Peck, Jr., Precision Measurements of Neutron and
i Gamma Ray Interactions.
. {alifornia Institute of ‘Technology. C. D. Anderson, Cloud Chamber Cosmic
" Ray Studies.’
California Institute of Technology. R. F. Bacher, High Energy Physies.
“California Inslitute of Technology. J. W, DuMond, Precision Nuclear Spectro-
8CODY.
California Institute of Technology. W. A. Fowler, Energy Levels in Light
Nuclei?
California, University of. R. B. Brode, Mesons and Showers.?
California, University of (T.os Angelez). J. R. Richardson, Proton Range Energy
Studies.” '
farncgie Institute of Technology. Edward Creutz, 400 Mev Synchrocyclotron
and Associated Research.
Case Institute of Technology. R. 8. Shankland and E. ¥. Shrader, Gamma Ray
Studies with a 30 Mev Betatron.
Chicago, University of. 8. K. Allison, Reactions of the Light Nuclei and the
" Penetration of Charged Particles Through Matter,
: Chicago, University of. H. L. Anderson, High Energy Proton Studies.
Chicago, University of. Enrico Fermi, Theory of Nuclear Forces,
4thago, University of. Marcel Schein, High Energy Primary Interactions.?
Molumbia University. W. W. Havens, Jr., Nuclear Physies Research.

*Contraet administered through Office of Naval Rescarch, Washington, D. C
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I,,-,'m:eton Unive
P.,«;'-nceima Unive:
© pyerto Rico, T
of Nuutm;m. ’ Alfitudes,?

< pyrdue Universi
L “_""“":_g.f";vu?'d“e Universi

' 7 Accelerator.
purdne Universit
= pice Institute, *
= Rgchester, Unive
T putgers Universi
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_— p;a.nford Univers.
Tators, = gianford Univers
ays} > gyracuse Univers
ectra Ot © gerras, University,
 yenderbilt Unive:
 washington Univ:
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Columbie University. 1. J. Rainwater, High Energy Proton Studjes
Columbia University. C. H. Townes, Microwave Spectroscopy,
Connecticut, University of. 8. 8, Friedland, Inelastic Scuttering
Cornell University. R. R. Wilson, Photon-Meson Reactions?
Dule University. H. W. Newson, Shell Structure and Fast Nentron Crogy
tions. '
Dule University. W. M, Nielsen, Cosmic Ray Stars®
Florida, University of. D, C. Swanson, Electrostatic Generator Program
George Washington University. Zolton Bay, Short Life-Times.* .
Harvard University. Norman Ramsey, High Energy Particle Interactipng:
Illinais, University of. F. W, Loomis, Nucleur Disintegration Schemes? ;
Indigne, University of. A.C. G. Mitchell, Beta and Gamma Speetrg ?
Towa, State University of. J. A, Jacobs, Research with Electrostatic Gone
Towa, State University of. J. A. Van Allen, Ultra High Altitude Cosmic B
Johns Hopkine University., G. H. Dieke, Absorption and Fluorescent Sp
Solid Uranium Compounds.
Johns Hopkins University. G. H. Dieke, Properties of Nuciel.

Johns Hopkins University. 8. 8. Hanna, Fast Neufron Cross Section Megsure. Structure.?
ments. ) : .
Kansas State College. C. M. Fowler, Precision Beta-Ray Spectrometr’- - ﬂ-ashmgton’ Unit.
Kansas State College. J. D. Stranathan, Precision Proton Reactions? i t,eir.a :’;1- i
Massachusetis Institute of Technology. G. R, Harrison, Echelle Spectros(:opy. 5; Washzzgton, Um_v‘
Massachusetts Institute of Technology. J. P. Zacarias, Energy Yevels gap ¢ wasungion, Unw

Radioactivity.? % Research.

108 & = .

. = ;! ;

Michigan, University of. J. M. Cork, Beta and Gamma Ray Spectra? z W;slf";fcs‘mse Ele

Michigan, University of. H. R. Crane, Nuclear Research with 42-Inch Cyclotron, = W'scoynsi - Unio

Michigan, University of. H. R. Crame, Nuclear Research with 300 Mer. - W:s oonai:’ Univi:
Synchrotron. _:" Generat;r

Michigan, University of. W. E, Hazen, Cosmic Ray Showers and Penetrating EW@sconsfn I.Im'mer
Particles.! s W ', Univer.

Minnesote, University of. . L. Critchfield, Heavy Particle Component. X E:::O;: :_r?;; Uij.:vers

Minnesota, University of. J. H. Williams, T'recision Particle Scattering? - ray.

Yale University. 1

inne iversit . J. H. Williams, Operation of 50 Mev Proton Lines .
Minnesota, University of. J pe L ule University.

Accelerator,

. : Technigques.?

i rd o . Eay Way, Preparation of Tables of Nucl
Nagrotr;(zl Acadcmy of Scicnces ¥y 3 p enr Fale University. 1

ata. S
National Research Council. R. C. Gibbs, Nuclear Scientific Standards.’ P“;g {l’mw;s‘ii{- 3
Nebraska, University of. Theodore Jorgenson, Jr., Mechanism of Energy Trans . o oor tudies

fer of Slow lons. ,

New York University. 8. A, Korff, Relative Neutron Intensities.

Notre Dame, University of. Bernard Waldman, Energy Spectra of Excited
Nuclei? .

Ohio State University. J. G. Daunt, Nuclear Paramagnetism and Low Tem-
perature Physics,

BIOLOGY, I

¥

% Agriculture, Depart.

Ohio Stute University. J. N. Cooper, Nuclear Spectroscopy with Van de Graafl  * man, The Improy
Oregon State Cullege. E. A. Yunker, 37-Inch Cyclotron. Investigations wit
Pennsylvania Staie College. Ray Pepinsky, Neutron Single Crystal Structurt  dgriculture, Depart

Analysis. _ Metabolism of Prc

Pennsylvania, University of. W. . Love, 8olid State Physics at Low Tempera- 2 igriculiure, Depart
ture. o ‘ Winton, Study of
Pennsylvenia, University of. W. E. Stephens, Beta and Gamma Ray Stodies. ‘Sdmerican Meat Inst

pittsburgh, University of. A. J. Allen, Precision Particle Scattering.® :‘ tion of Vitamin B-
T ——

2 contract administered through Office of Naval Research, Washingten, D. €. © 'Contract administe:
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_mnccto-n University. Q. T. Reynolds, Meson Energy Spectra Stars and Bursts.
'8.C £ srinceton University. M. G. White, Nuclear Research Using 17 Mev Cyclotron.
#grto Rico, University of. Letitin Del Rosario, Meson Studies at Low
- Neutropg 7 Altitudes.’?

Hfdue University. Ernst Bleuler, Research with Cyclotron.
M Crogg Ser. i ,-due University, Karl Lark-Horovitz, Basic Research with Linear Electron

sccelerator.

dine University. R. M. Whaley, Research with Synchrotron.
‘Ograin, leg Institute. '[. W. Bonner, Nuclear Physics of the Light Elements.

_ ggg;;este-r, University of. R. E. Marshak, High Energy Nuclear Physics,

eractiony? = utgers University. L. A. Whitmer, Nuclear Moments,’
nes.? anord University. Felix Bloch, Nuclear Moments.’
.t Zyenford Untversity. E. L. Ginzton, Limitations of Hlectron Linear Accelerators
e Genemwrs, ' ,;anford University. B. I. Ginzton, Billion Volt Electron Reactions.®
smic Rayg,? yracuse University. Kurt Sitte, Electron Component in 10-100 Bev Showers.

at Speetra Of reres, University of. E. L. Hudspeth, Nuclear Research with Yan de Graaft. TR

7 ;mderbzlt University. 8. K. Haynes, Beta-Ray Spectroscopy. '_:.-’ -
) faskmgton University (St. Lounis). A. L. Hughes, Nuclear Structure and Shell ’
-10n Meagurg. - gtructure.’

'*;gshmgtm: University (8t. Louis). R. D. Sard, Meson Production and Disin- S &
metry. *= regration.t
ms.? “gashington, University of. J. H. Manley, Meson Momenta and Positive Excess.
¥ectroscopy, sashington, University of. J. H. Manley, 60-Inch Cycloiron Development and
" Levels ang Research. _
sestinghouse Eleclrie Corp. B. H. Jennings, Research in the Field of Nuclear
ctra? Physics. :

ich Cycelotran,

Tisconsin, University of. J. R. Dillinger, Low Temperature Research,
th 300 Aev. '

riscongin, Universily of. R. C. Herb, Nuclear Research with Hlectrostatic
Generator.
Fisconsin, University of. D. A, Lind, Inelastic Secattering of Fast Neuntrons.
sisconsin, University of. R, G. Sachs, Theory of Light Nuclei,
“tele Univergity. Franklin Hutchinson, Stopping Power of Water,
sste Undversity. H. L. Kraybill and E. C. Fowler, High Energy Physics.
idle Untvergity., E. C. Pollard, Energy Levels, High-Speed Counting

1 Penetrating

ment.?
tering.?
rolon Linear

2 of Nucle _Teehnjques.’
' * ax sl University. H. L., Schultz, Electron Linac Neutron Veloeity Selector. T
rds.? Tele Universily. W. W. Watson, Isotope Separation by Thermal Diffusion and R

lnergy Trans Nueclear Studies with Separated Isotopes.
EBIOLOGY, BEIOPHYBICS AND MEDICINE RESEARCH CONTRACTS
a of Exclicd
Biology

1d Low Tem-

griculture, Department of, Agricultural Research Administration. A. H. Mose-
‘an de Groaff man, The Improvement of Soil Management and Crop Production Through

Investigations with Isotopes.
tal Structure  lwiexlture, Department of, Bureau of Amimal Industry. The Intermediary
Metabolism of Proteins and Amino Acids in Avian and Mammalian Species,
riculture, Deparlment of, Agricultural Research Administration. Berley
Winton, Study of the Effects of Radiation on Chickens.
merican Meal Instiluie Foundation, Chicago, Illinois. B. 8. Schweigert, Rela-
gt tion of Vitamin B-12 to Nucleic Acid Metabolism.

. C.

ow Tempers-

Rayv Studies’

Contract administered through Office of Naval Research, Washingtor, D. C.
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Amherst College. H. H. Plough,
phila Induced by Radiation,

Amherst College. G. W. Kidder, Studics on Nucleic Acid and Fre € Nt
Synthesis in Normal Tissue and in Tamor Tissue, Using Carbon ]:iuuec_-ud..
Arizona, University of. W. H. Fuller and W. T. McGeorge, Umizﬁﬁunlof ]
pborus from Biological Material and Uptake of Strontium iy Yilriou.“,nm‘
Crops. S Trpe
Arizona, University of. IB. B. Kurtz, The Syunthesis of Fatty Acids i 1w
Plants. gher
Arkansas, University of. Jacob Sacks, Studies on the Phosphorylatig
in the Intact Animal Using Radioactive Phosphorus.
Battelle Memorial Institute. K. 8. Chester, The Use of Radioactive Indi i
in the Study of Mode of Action of Fungicides. Cators
Battelle Memorial Institute. K. 8. Chester, The Nutrition of Obligate Parasite
in Plants. :
Boston University School of Medicine. W. C. Boyd, Blood-Group-Specific Hem
glutinins from Plant Sources. ag-
Boyce Thompson Institute (Yonkers, N. Y.). G. L. McNew, Use of Tracer
Labeled Fungicides in Determining the Mechanics of Protecting Plantg from
Fungus Diseases.

Studies of Mutations in Bacteria 43,9 b
R SHITNT

Z Cyele

Erown University. J. W. Wilson, The Role of the Intestinal Flora in Badiatigy &

Injury.

California Institute of Technology (Pasadena). G. W. Beadle, The Genetic end
Cytological Effects of High Energy Radiation.’®

California Institute of Technology (Pasadena). Henry Borsook, Blotogicat
Synthesis of Protein with Use of Isotopes.?

California, University of (Berkeley). H. A. Barker, W. Z. Hassid, and ¢, ¢,
Delwiche, Tracer and Enzymatic Studies on the Metabolism of Plants ang
Bacteria,

California, University of (Davis). A. 8. Crafts, The Use of Radioactive Isotopes
and Other Indicators to Study Absorption and Distribution of Herbicidaj
Chemicals in Plants.

California, University of (Berkeley}. W.G.Dauben, Mechanism of Biosynthesis
of Polycyclic Compounds.

Oalifornia, University of {Davis). G, H. Hart, The Effect of Radiation on Work
Capacity and Longevity of the Dog.

California, University of (Berkeley). Louis Jacobson and Roy Overstreet, Study
of the Internal or Metabolic Factors and the External or Environmentsl
Factors Affecting Jon Absorption by Plants,

California, University of (Davis). Max Kleiber, Intermediary Metabolism of
Organic Compounds and Biological Synthesis in Farm Animals.

California, University of (Davis). A. H. Smith, Radiosensitivity of the Hen's
Oviduct.

Culifornia, University of {(Berkeley). P R. Stout, Micronutrient Element
Nutrition of Plants as Determined by Essential and Nonessential Soil Borng
Heavy Metals of Importance in Plant Nutrition.

California, University of (Riverside). F. M. Turrell, et al., Use of Radioactive
Tracers in Studies of the Mode of Action of Organic Insecticides.

California, University of, at Los Angeles. T. A, Gelssman, The Bites and
Mechanisms of Action of Physiclogically-Active Substances, with Particular
Application to Drugs Acting Upon the Autonomic Nervous System.

California, University of, at Los Angeles. 8. G. Wiidman, The Study of Plant
Virus as Approached by the Study of the Normal Plant Proteins.
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_—_.. ;;icago, University of. Hans Gafiron, Effect of Blue and Dark Red Light Upon
- Reactivation of Ultraviolet Treated Photosynthetic Microorganisms.
[hicago, Universiiy of. LE. M. K. Geiling, Biosynthesis of Radioactive Drug
ide 2 Coumipounds,
i memson Agricultural College. J. G. Dinwiddie, Jr., Investigation of the Mode
105 e of Action of Maleic Hydrazide as a Plant Growth Regulator.
Ype {m;ambia University. €, G. King and H. B. Burch, To Identify Precursors and
Znd-Produets Containing Madiocarbon, in Studics of the Role of Glucose,
~ Ascorbie Acid, ete., in Metabolism.
_.'_E:glu-mbi-a- Universify. Theodore Debzhansky, The Population Geneties of Species
‘Cla of Drosophila.
relumbia University. J. H. Taylor, Nucleic Acid and Protein Synthesis in In-
ury dgividual Cells and Chromosomes Stodied by Radioactive 'Tracers and
Autoradiographs.
tey fonnecticut Agricultural Ezperiment Stgtion. P. E. Waggoner and A K,
. Dimend, Therapy of Plant Diseasc by Nuclear Radiations.
ag- " ponnectiout, University of. A. E. Schwarting, A Study of Alkaloidal Synthesis
_in Claviceps purpurea.
wer pprpell University—New York Siate Agriculturel Erperiment Biation. John
vy Elpset, The Induction and Testing of Somatic Mutations in Apples, Grapes
: and Other Economic Plants.
-on Jfornell University, M. 1. Zelle, Cytological and Genetic Studies of Bacterla
as Related to Effects of Radiation.
nd pule University., 1. E. Gray and N. G. Anderson, The Effects of Ultraviolet
Light and Gamma Rays on Cell Lipids and the Physiolegical Action of
ul Irradiated Lipids.

© Duke University. P. J. Kramer, (1) Study of the FFactors Affecting the Absorp-

180

her

C tion of Radioactive Phosphorus by Mycorrhizal and Nonmycorrhizal Roots of
ud Pine; (2} A Study of the Absorption and Translocation of Radioactive Isotopes
Into Developing Flower Parts in Order to Produee Labeled Tollen.

B puke University. C. L. Ward, A Study of the Reversibility of X-Ray-Induced
-al Mutations in Drosophila Melangaster.

Emory W. Thurston Laboratories {Log Angeles; Calif.). B. H. BErshoff, Com-
sis parative Effects of the Known B Vitamins and an Unidentified Antitoxic
& Faetor in Liver on Radiation Injury in the Rat,

Emory University. A. V. Beatty, Studies of the Influence of Oxygen Level
I and Temperature on the Effects of Ionizing Radiation.
Florida, University of. G. K. Davis, J. P. Feaster and A. M. Pearson, Con-

al centration of Mineral Elements ir the Fetus and the Relationship to FPlacental
ot Transfer of These Elements.
Fordham University. L. R. Cerecedo, Fate of Thiamine and Thiamine Analogs
e in the Animal Body. DMechanisi of Thiamine Inhibition by Thiamine Analogs.
Fordham Univergity., F. F, Nord, Investigation on Enzymatic Degradation of
i Native and Chemiecally Modified Proteins,

1o benrgiq, University of. B, P, Odum, J. J. Paul and D. C. Secott, An Ecological
Study of I.and-Use, Succession, of Invertebrate and Veriebrate Populations
¢ of the Savannah River Operations Aveas.
Harvard University. XKarl Sax, Intensity of Radiation and Chromosome
.4 . Breakage®
r & Quwaii, University of. M. 8. Doty, The Utilization and Evaluation of Isctope
§ Technigques for the Determination of Algal Productivity in the Tropiecal
i Pacific,

*Contract administered through Office of Naval Research, Washington, D. C.
283269—54 1]
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Howard Universily. W. M, Booker, The Relation of Ascorpic ‘
Chelesterol. Acld g,

Howard University. L. A. Hanshierough, The Effect on Fertllizatig
velopment of Labeling the Germ Cells.

Howard University. Nathan Lavenda and H. Y. C. Wong,
Radioiodine and Radiophnsphorus on the Hemuatopoietic Sy
ically-Resistant and Susceptible Strains of Mice,

7daho, University of. W.K.Ferrell and E. L. Hubert, A 8tudy of
Translocation of Mineral Elements in Diseased and IIealthy
Pine by the Use of Radioactive Materials.

Ilinois Institute of Technology. L. R. Hedrick, Studies on Yeast Agglutingy;
Using Labeled Antigen. tion

Itinois, University of. 1. C. Gunsalus, Intermediary AMetabolism of Carbol,
drates. ¥-

Iilinois, University of. R. G. Hansen, Utilization of Carbon 14 in Studjes of th
Metabolism of Lactose. v

Hlinois, University of. B. C. Johnson, Nutritional Biochemistry on the Metab.
olism of Vitamins and Amino Acids,

Illinois, Tniversity of. H. H, Mitchell, Content in Huoman Tissues of Elegy,
Trace Elements.

Itlinois, University of. George Wolf, Metabolism of Amino Acids Labeleg with
Radioactive Carbon.

Indiana University Foundation. R. C. Bard, The Biochemical Mechanisy of
Anthranilic Acid Utilization ip Lactobacillus Arabinosus,

Indiang University Foundation. Felix Haurowitz, The Mechanism of the Com.
bination of Antigen and Antibody.

Indiana University Foundation, H. J. Muller, The Influence of Radiation ip
Altering the Incidence of Mutations in Drosophila.

Indiang University Foundation. T. M. Sonneborn, Specific Immobilization Sgb-
stances {Antigens) of Paramecium aurelia.

Interior, Department of. W. A. Chipman, Survey of Accumulation of Radip
activity in Marine Invertebrate Animals.

Iowa State College. J. W. Gowen and Janice Stadler, Quantitative Btudy of
Lifetime Sickness and Mortality and Progeny Effects Resulting from Exposgre
of Animals to Penetrating Irradiation.

Iowe State College. Samuel Aronoff, The Problem of Aping in Plants in Relation
to Radiatijon.

Towa Rtate College. C. H. Werkman, Synthesis and Assimilation of Bacteriel
Nucleie Acids.

Johns Hopking University. TRobert Dallentive and 'W. D. McElroy, Metabolism
and Funetional Significance of Cobalto-Protein,

Johns Hopkins University. B. F. Chow, Purification of Intrinsic Factor in
Gastrie Juice.

Johns Hoplkins University, School of Medicine. Theodore Ennsg and Francis
Chinard, A Study of Relative Diffusion Rates of Isotopes from Capillaries.
Johns IHopkinsg University. H. B, Glass, The Action of Radiation and Other
Mutagenic Agents; (1) in Inducing Mutation in Drosophila Females, and {(2)
in Controlling the Action of a Specific Gene Responsible for Suppressing Un-

controlled Growth.

Johns Hopking University. R. M. Herriott, (1) The Transformation of E. Coll
B from Virus Sensitive to Virus Hesistant or Vice Versa. (2) Chemical and
Nutritional Studies of Bacterial Viruses.
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== jafm& Hopking University, W. D. McElroy and C. P. Swanson, Modification
Through the Tse of Supplemental Environmental Pactors of the Frequency
. of Gene and Chromosome Changes Induced by X-rays, Ultraviolet Light and
. Nitrogen Mustard.
: wns Hopking University, School of Medicine. C. P. Richter, Part Plgyed by
i35 e Adrenals in the Ability of Rats to Withstand Radiation Effects.
gansas State College. R. E. Clegg, Phosphoproteins of the Embryonated Egg.
._-Eeﬂ:uc?m, University of. H. P. Riley, The Protective Effect of Certain Chemi-
.cale on the Sensitivity of Plapt Chromosomes to Ionizing Radiation.
"_"Eé,;‘ong Isiand Biological Association, Inc. Bruece Wallace, Adaptive Value of Ex-
% . perimental Populations Exposed to Radiations.
. ouisiana State University and A. & M. College. H. J. Bennett, The Effects of
Radioisotopes on the Deveiopmental Stages of Trematodes.
pouisiana State University. H. I, Wheeler, Investigations of the Toxin Theory
of Plant Disease Using Labeled Plant Pathogens.
=i [ouiziane State University. H. E. Wheeler, Investigations of the Physiology,

R .z

%7 Geneties, and Hoest-Parasite Relationships of Plant Pathogenic Fungi by the
- Use of Radioisotopes.
yaine, University of, Agricultural Experiment Station. K. F. Nielsen, A Study
. . of the Translocation and Accumulation of Certain Anions and Cations within
g the Potato Plant. _ _
"% sturine Biological Laboratory, Woods Hole, Mass. P. B. Armstrong, Studies on
the Physiclogy of Marine Organisms Using Radioisotopes,
Yerine Biclogical Laboratory, Woods Hole, Mass. P. B. Armstrong, Investiga-
'tion of the Biochemistry of Cell Nuclel Using Radioisotopes.

. Meryland, University of. W. M. Dugger and H. G. Gauch, The Influence of In-
. organic Nutrients on the Translocation of Organic Materials in Plants,

" Maryland, University of. J. C. Shaw, The Metabolism of Radioactive Carbon
Compounds in Lactating Ruminants.

yaryland University of. Edward Steers, The Nature and Function of the Re-

placement of P-Amino-Benzoie Acid by D-Lysine ag a2 Growth Factor :I!or

Lactobacillus Arabinosus 17-5

Hassachusetts, University of. P. A, Swenson, Effects of Ultraviolet Radiations

_ on Phosphate Turnover of Yeast Cells in the Presence of Galactose.

= Michigan State College. R. U. Byerrum and C. D. Ball, A Study of Transmethyl-

; * atlon in Plants Using Carbon 14 85 a Tracer.

* Michigan State College. Bergene Kawin, The Metabolism in Animals of Some
_' Radionuclides Derived from Fission.

" Wichigan State Cotlege. H. B. Tukey, The Absorptmn and Utilization of Radio-
active Minerals Applied to the Leaves of Plants.

Michigan Stete College. L. F. Wolterink, Hormonal and Nutritional Factors
which Infiuence the Biological Half Lives of Caleium and Strontinm in Ani-
mals (Including Studies of Intestinal Absorption).

Michigan, University of. J. V. Neel, The Estimation of the Rate of Mutation of

© Certainh Human Genes.

 Minnesota, University of. R. T. Holman and Herman Schlenk, Studies in Lipid
Metabolism by Means of Radioactive Tracers.

= Minnesota, University of. W. E. Peterson, et al., Study of Milkk Formation by
the Use of Radioactive Carbon Compounds.

-

Sritnlin

r-.:-., '
i.mi a lml.

‘anesota University of. E. C. Stakman, Effects of Radioactive Substances on

Plant Pathogens and QOther Mleroorgamsms.
- Missouri Botanical Gardens. Fdgar Anderson, Investigation of Natural and
Radiation-Induced Mutations in Nicotiana.
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124 APPENDIX 7
Afigsouri, Universify of. Sammuel Brody, Determination of
Farm Animals by the Use of Radicactive Tracers.
Aissouri, University of. Jacob Levitt, Absorption
active Minerals in Plants.
Missouri, Universily of. L.J. 8tadler, The Genetic Nature of Induceq Mutgy;
nng

Thyroig Activity in

and Translocation of Rugy
i 1r..

Morehouse College (Atlanta, Ga.). J. H. Birnie, The Correlation of His(q] '
<L0lo:

Tiong

Differentiation in the Thyroid Gland of Fetal Rats With the Beging;
niy

Function.

Navy, U. B.,—Naval Radiological Dcfense Laboratory,
iogical Studies Related to the Recovery of Dogs from
X-rays.

Nebraska, University of. E. F. Frolik and Rosaling Morris, The
c¢f Thermal Neutron Irradiation of Crop Seeds,

North Carolina State College. W. C, Gregory, Effects of Nuclear TRen
tion upon Genetic and Physiclogical Characteristies of Peanuts,
North Caroline Btate College. N. 5. Hall, Study of the Movement of Ions thropgy,
Soil Systems. *

North Carolina State College of Agriculiure and Engincering. D. 8. Grosek, 1y,
Genetic and Developmental Effects of Ingested Radioactives in Habrt:hr;:c ’

North Caroling State College. 8. B, Tove, A Study of the Effect of the Dietm
Lipid Metabolism Using Carbon 14. _ on

North Carolina, University of. Maurice Whittinghill, The Partial Eliminnting,
of Lethal Genes Before Reproduction in Drosophila by the Use of Environ.
mental Agents,

Northwestern Univergity, G. H. Mickey, Comparison of the Delayed Effeeix
Produced by Chemical Mutagens and by X-rays.

Noire Dame, University of. C. 8. Bachofer, Study of Protection of Virus Syx
tems Against Irradiastion. : )
Oberlin College. G. T. Scott, Studies on the Physiology of Ion Accumuiatiog

and Elecirolyte Balance in Living Cells.

OGhio Agricultural Experiment Station. O. G. Bentley and A. L. Moxon, Tnvest;.
gations of Vitamin B-J2 and Vitamin B-12-like Substances Produced tn
Ruminants, Using Radioactive Cobalt.

Oklahoma Agricullural and Mechanical College. Robert MacViecar, Isotope 1p-
vestigation of the Mechanism of Nitrate Reduction in Bacteria.

Oklahoma Research Institute, University of. Lawrence Robrbangh and E. L
Rice, Study of the Translocation of Tagged 2,4-D and Other Growth Remulator
in Plants in Light and Darkness.

Oregon State College. Y. BE. Cheldelin and B. E. Christensen, Carbohydrate-
Amino Acid Interrelationships, Using Isotopic Tracers.

Oregon State College. B. E. Christensen and Elmer Hansen, Imtermediare
Metabolism of Organic Acids and Proteins in Certain I'ruits Using Isotopic
Tracers,

Oregon State College. 8. C. Fang, The Mode of Action of Labeled 2.4-Dichlnro-
phenoxyacetic Acid and Similar Agents.

Oregon, University of. F. J. Reithel, An Investigation of Lactose Synthesis in
Mammary Gland Homogenates.

Pennsylvania, University of. B. D, Delamater, Studies on the Cyrtology svd
Crtochemistry of Microorganisms Following Irradiation.

Pennsylvania, University of. D. R. Goddard and William Stepka, A Study of
Sulfate Reduction and the Biosynthesis of Organic Sulfur Derivatives in
Higher Plants.
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Heilbrunn, Radiation-Induced Colloidal
 Changes and Release of Bound Aaterials in Protoplasm.

?gﬂ,nsyrvania, University of. Stuart dMudd, The Internal Organization of Normal

and Phage-Infected Cells as Inl‘luenced by Radiation.
< pennsylvenia, University of. . W. Whiting, Mutation Rates in Mormoniella,

Pmn,gulbamu, Tniversity of. D W. Wilson, ‘*i nthesis of Isotopic Carbon Com-
pounds Used in Biochemistry.
> pittsburgh, University of. M. AL auffer, Study of the Correlation of Radiation

-»~ Effects with Physieal and Chemical Changes In Viruses.

puerto Rico, University of, Agriculturel BErperiment Station.

A, R. Riera, The Absorption of Potassium by Tropical Crops.

= ,p,u-aue 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 Assimila-
tory Mechanisms of Penicillium Chrysogenum and Other Representative Molds.

peed College. A, F. Scott and A. H. Livermore, The Effect of Ionizing Radiation
On Biochemical Compounds,

_ Reed College. A. H. Livermore, The Biochemical Synthesis of Peptide Bonds.

;z;ce Ingtitute. R.V.Talmage, Endeocrine and Metabolic 8tudies Utilizing Radio-
isotopes and Labeled Hormones,

J. A. Bonnet and

% poscoe B. Jackson Memorial Laboratory, Bar Harbor, Maine. C. C. Little,
. Study of Endemic and Epidemic Diseases in Mice.
poscoe B. Jackson Memorial Laboratery, Bar Harbor, Maine. E. 8. Russell

aud W, 8. Murray, The Maintenance of # Genetically Controlled Colony of Mice
To Insure the Availability of Strains of Known Constitution to AEC Institu-
tions and Contractors.

Rutgers College, N.F. Childers, L. F. Hough and J. E. Gurckel, Growth, Flow-
ering and ¥Fruiting Effects of Irradiation on Important Fruit Plants, Particu-
larly Blueberry and Peach.:

Ruigers College. J. K. Gunckel, Histological and Physiological Effects of Irradi-
ation on Plant Tissues,

Smith College. A. F. Blakeslee, Studies on Effecis of Neutron Radiation on
Chromosome and Gene Changes in Datura. .
imithsonian Inmstitution. R. B. Withrow, Specific Biological Indicators of
Ionizing Ragdiation and the Mechanism of Its Action.

smithsonian Imstitution. R.B. Withrow, A Biochemical Invcstlgatxon of Radiant
Energy as it Affects Photomaturation in Green Plants.

South Carolinag, University of. W. E. Hoy, An Ecological Study of the Land
Plants ard Cold-Blooded Vertebrates of the Savannuh River Project Area
Before and After Installations Have been Completed.

douthern California, Untversity of. H. J. Denel, Jr., and A. L. 8. Cheng, Effect
of Radiation on Intestinal Absorption gnd Metabolism of Fats and Carbo-
hydrates,

fouthern Californie, University of, C. V. Harding, Protein and Nucleic Acid
Metaholism in Hybrid Echinoderm Embryus.

Suthern California, University of. M. G. Morehonse, A Study of the Effect of
X-Ruadiation on the Absorption of Glycerides Utilizing Tracer Technique.

South Dakote State College. E. 1. Whitehead and O. E. Olson, Meiabolism of

- Selenium and Radioactive Sulfur in Plants.
amthem Illinois University. C. C. Lindegren, The Effect of X-Irradiation on
. @ Polyploid Series of Yeast Cultures Containing Determined Amountg of DNA
Seuthern Research Institute, II, E. Skipper, Body Retention of Carbon 14.
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Souihern Research Institute. H. E. Skipper and L. L. Bennett, Jr, Use of .
active Isotopes for Study of Certain Chromosome-Coenzyme Relatignsﬁadlu'

Stanford University. A. C. Glese, Studies on Photoreactivation Fuoy -
Ultraviolet Irradiation ¥njury. Wing

Syracuse University. B. 8. Strauss, The Study of Intermediate Carbohy

" Metabolism in Neurospora Using Radicactive Carbon ang Biuc},}.dr.m" =
Mutants. ' Fihicil %

Tennessee Agricultural and Industriel State College. H. B. Crouch, Itgg
and Tracer Element Studies on Certain Pathogenie Protozoa ana ng,
of Rodents.

Teras A & M College. J. H. Quisenberry, Effects of X-ray Irradiatioy,
production of the Domestic Fowl (Gallus Domesticus).

Tezas, University of. J. W. Foster, Studies of the Metabolic Processes
and Fungi with Carbon 14.

Texas, University of. W. S. Stone, Research on Direct and Indirect Effect
Radiations on the Genetic Systems of Organisms. 8 of

Tezas, University of. Orvilie Wyss. The Genetic and Biochemical Effepiq of
Radiation on Bacteria. _

Union College. L. B. Clark, (1) Biological Effects of High Voltage Radiatioy .
(2) Radiation Genetics of Habrobracon. '

Utah State Agriculiure College. ¥. B. Wann, Use of Radioisotopes in Studying
Lime-induced Chlorosis. :

Utah, University of. J. D. Spikes and R. W. Lumry, Studies of Photosynthetic.
Processes in Cell-Free Preparations Using Radiation.

Utah, University of. F. E. Stephens, Study of the Frequency of Human Cgp.
sanguineous Marriages and Its Relation to the Appearance of Recessive Gep
Mutations.

Virginia Polytechmic Institute. BE. P, Johnson, Radiocactive Isotopes to Traee
Leucosis and Newcastle Disease in Fowls.

Washington, State College of. Orlin Bilddulph ard R. L. Hausenbuiller, The
Zine Nutrition of Plants in Calcareous Soils..

Washington, Btate College of. Orlin Biddulph, Absorption, Translocation and
Deposition of Radioactive Elements in Plants.

Washington, State College of. H. B. Milne, The Effect of X-rays Upon the Optical
Specificity of Papain,

Washington, State College of. R. A. Nilan, A Study of Factors Influencing the
Biological Effects of X-rays,

University of Washington (Seattle). E.J. Ordal, The Metabolism of Molecular
Hydrogen, Deuterium and Tritinm.

Western Reserve University. H. G. Wood and L. O. Krampitz, Intermediary
Metabelism of Carbohydrates by Bacteria. .
Wiscongin, University of. R.H. Burris, M. J. Johnson and P. W. Wilson, Metabo-

lism of Organic Acids in Higher Plants and Microorganisms.

Wisconsin, University of. R. H. Burris and P. W, Wilson, Biological Nitrogen
Fixation with Isotope Tracers. )

Wisconsin, University of. D. E. Green, Effect of Radiation on Enzyiues in the
Cyclophorase System.

Wisconsin, University of. A.D. Hasler, Radioisotope Exchange Studies in Lakes.

Wisconsin, University of. J. C. Nees, The Iron, Manganese and Copper Cycles in
Aguatic Insect PPopulations.

Wisconsin, University of. P. H. Phillips, Long Time Effects of Intermittant
Radiation on Dogs.

i-alllf_hn
toge,

bl

0n Jte.

i]l Mulds

ibiitaiin.

[ UPURPPYL SRR RPPPTHE NYTTTIT. T1T1T11Y TS FIOUR ;mm'miﬁ“him- .

it i

B

i




Jr., Use of Radj,
Relationshim_
vation FOllowing

ate Garh@hydmte

and Bi"“hﬂmicq] =
L ¥

Jrouch, Radiatinn
a4 and Nem&tf'ldcs

rradiation op Re.
TOCesRes in Molds
ndirect Effocty of
-emical Effectg of
oltage Radiation:
topes in Studying
f Photosynthetic.

v of Human Con-
if Recessive Gepp

Isotopes te Trace
ausenbuiller, The
‘ranslecation and
s Upon the Opticat
rs Influencing the
lism of Alolecular
itz, Intermediary
. Wilson, Metabo-
.ological Nitrogen
2 Enzymes in the

Studies in Lakes.
! Copper Creles I

; of Intermitiant ;

it e
RTINS

—
-.§
;
3
=
=

_-sriihli}fi_ﬂﬁiiﬂsiﬁ}:u

127

AEC CONTRACT RESEARCHH
. wisconsin, University of. A. J. Riker and J. F. Kuntz, The Use of Radicactive
Isotopes in Determining the Role of Root-Grafting in Forest Trees.
T wyyoming, Universily of. 1Irene Rosenfeld and O. A, Beath, Investigations of the
®  Interrelationship of Sulphur, Phosphorus and Calcium in Selenium Metabolism
in Plants and Animals.
4 vole University. D. M. Bonner, Relationship of Genes to Biochemical Reactions
in Neurospora.
Yale University. M. L Bunting, The Genetics of Serratia as Revealed by
_ Radiation,
vale University. N, H. Giles, Jr., Investigations on the Cytogenic Effects of
~ Radiations.
yale Univergity. E. C. Pollard, Irradiation of Yiruses and Large Molecules.

L i s

Biophysics

(hicago, University of. R. B. Zirkle, Use of Microbeam of Light Atomic Nuclei
for Biological Investigations.
calumbie University. Gioachino Failia, Dosage Determination; Biological Ac-

tion of Yonizing Radiation. .

. golumbia University. V. K, LaMer, Filtration of Monodisperse Radioactive
) Solid Aerosocls {Dusts). _

“gommerce, U. 8. Department of, National Bureau of Standerds. Radiation
. Physics as Related to Dosimetry and Radiation Protection. ;
gommerce, U. 8. Department of, National Bureau of Standards.

Radiation Monitoring Telemetering System.

“ commerce, U. 8. Department of, U. 8. Weather Burequ. Harry Wexler, Cor-
- relation of Meteorological Trajectories with Fall-out of Atomic Debris,
" pommerce, U. 8. Department of, National Bureau of Standards. W. A. Wild-
hack, Basic Instrumentation Program. :
- Allen B. DuMont Laboratorics Inc. Stanley EKoch, Photomultiplier Tube De-
velopment.
Emory University. H. D. Bruner, Biological Studies on the Distribution of
Radiocactive Metals in Critical Organs.

Louig Costrell,

| Harshaw Chemical Co. Scintillation Counter Crystals Growing Project.

. Health, Education and Welfare, U. 8. Departmeni of. R. L. Cleere, Investigation

. of Radon and Radon Decay Products in the Uranium Mines of Colorado.

.- Howard University. Herman Branson, Kinetic and Mass Spectrometric Studies
£ of Bilophysical Systems with Radioactive and Stable Isotopes.

~ Ideho State College. C. W. MclIntosh and A, E, Taylor, An Investigation of the
T Effect of Uranium on Photochemical Reactions, and a Method of Determining

:  Microgram Quantities of Strontium, '

. Kanses University. F. E. Hoecker, Biological Effects of Heavy Ionizing

© Partieles.

- Marquette University, School of Medicine. J. ¥. Kuzma, The Pathological Ef-
fects of Radioactive Isotopes of Calcium and Strontium on Bone and Soft
Tissue.

Massachusetts Institule of Technology. R. D. Evans, Radium and Mesothorium
Poisoning, and Dosimetry and Instrumentation Technigues in Applied Radio-

5  activity.

Michigan, University of. H. J. Gomberg, High Resolution Detection of Nuclear
P~ Radiations.
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Navy, U. S.—Naval Rescarch Laboratory. J. H. Schulman, Resenre
metiric Problems Emphasizing Studies in the Megaroentgen Ranve :

XNotre Dame, Univeryity of. E. A. Coomes, Fundamentg] Resea:@
emission. on 1

Northwestern University, Rheumatic Fever Rescarch Instif ute,
Separation of the Proteins of Lymphoid Tissue and Charaet
gard {o Their Radiation Sensitivity.

Oregon Medical School, University of. F. B. Queen, Determinatiop, of Tifur:
Accumulation of Radioactive Substances in Individuals wity X aig:u:m-_
Exposure, =Y Dlbgwy

Pittsburgh, University of. 'T. F. Hatch, Hazard from Inhsaleq Radioactjyy
ticnlate Matter, ¢

Radio Corporation of America. Multiplier I'hototube Development.

Sloan Kettering Institute for Cancer Rescarch. J, 8, Laughlin, Equivaie
Absorbed Radiation Energy and Cavity Ionization,

Utah, University of. J. Z. Dowers, Toxicity Studies of Plutoniym an
Radioactive Substances in Animals,

Vanderbilt University. J. L. Hopkins, Nuclear Physics Studies on Instragey,
tation Problems. ;

Washington University School of Medicine (8t. Louis)., W, M. Allen, W, p
Seaman and Michel Ter-Pogosslan, Comparative Study of the Riglac.. .
Bffects of X-rays and Tonizing Radistion from Radioisotopes.

Washington, University of (Seattle). TF. I. Badgely, Determination of Rela.
tlonships Detween Temperature Lapse Rate, Wind Speed and Wing Shear
{Atmospheric Turbulence Study.) : .

Washington, University of (Scattle). P, E. Church, Changes of Wing Speed
and Direction with Height in Relation to the Vertical Temperature Distributinﬁ

Wisconsin, University of. D. A, Angevine and J. J. Lalich, Development am}l
Application of Historadiography in Relation to the Distribution of Mass gng
Localization of Elements in Normal and Pathologic Tissues.

b on ..

‘Ko,

_F:: I. H&.\:H, The.
Crizaiion gy 1;...: :

ur.

Ny n¢

d Other

10logica}

Medicine

Albany Medical College. Arthur Knudson and Pradisth Checsakul, The Mechs.
nism of Urea Metabolism. :

Arkensas, University of, Medical School. P. L. Day and Isadore Meschas,
Studies on the Biochemical and Nutritional Aspects of X-Ikadiation Injury.

Beth Israel Hospital Associgtion, Inc, (Boston). H. L. Blumgart, The Use of
Todine 131 in Treatment of Heart Diseases and Follow-up Studies on Biological
Effects of Radiation,

Beston University School of Medicine. Isaac -Asimov, Radiation-Induced Changes
in Nucleic Acids and Their Hydrolysis Products.

Boston University. B. R. Lutz, The Effect of Irradiation on the Fanctions of
Small Blood Vessels of the Hamster and the Frog.

Boston University. L. C. Wymar, The Effect of Irradiation on the Growth and
Funetioning of Transplanted or Regenerated Adrenocortical Tissue in the Liat.

California, University of, School of Medicine (Berkeley). 1. L. Chaikoff, Studies
on the Induction of Thyreid Cancer Following Administration of Radioactive
Iodine.

Californie, University of (Berkeley). I. L. Chaikoff, Carbohydrate Metabolist
as Sludied with Carbon 14 Labeled Compounds.
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:ghwago Medical School. Philippe Shubik, A Study of the Latent Tumor Cells
-as Produced by Beta Radiation and a Comparison of the Latent Tumor State
with That Produced by Chemical Carcinogens.

= phicago, University of. H. 8. Anker, Investigation of the Mechanism of Anti-
nody Syuthesis by the Tracer Technique.

= mpicago, University of, E. 8. G. Barron, Studies on the Mechapism of Action
of Ionizing Radiations.

m[-mcarm, University of. P. P, H, DeBruyn, Radiosensitivity of the Lymphocytes.

AEC CONTRACT RESEARCH

=z ghicego, University of. W. L. Palmer, A Study of the Effect on Gastric Tissues

-of Irradiation Therapy in Peptic Ulcer.

"}'u‘cago, University of. . P. Miller, Bacteriological Aspects of Radiation

Rickness.

ricago, University of. W. H. Taliaferro, The Effect of Localized X-Irradiation

-on Antibody Formatlon and Antigen Localization. The Site of Antibody
Formation,

children’s Hospital of Buffalo.
Liver and Effects of Radiation.

thildren’s Medical Center (Boston), L. K. Diamond, Study of the Possible
Factors in Regeneration of Hematopoietic Tissue in the Aplastic Anemias, Both

C. U. Lowe, Nucleic Acid Metsbolism in the

-.: Idiopathie and Becondary to Radiation Injury, in Human Subjects.

Biologicg) = fhildren’s Medical Ocenter (Boston).

Sidney Farber, The Nature of Bleeding
. in Pancyfopenia with Special Regard for Thromboeytopenia and the Vascular
= Defect. .
' gincinnati, University of, Kettering Laboratory. F. F. Heyroth and E. J.
Largent, Iesearch on the Biolegical Effecis of Deryllium and Its Compounds.
golorado, Universify of. 'T. T. Puck, Bacteriophage and Radiation Mechanisms,
golumbia University. David Nachmanschn, Study of Changes in Permeability
of Normal, Poisoned and Irradiated Nerve Fibers,

columbiq University, Aubrevy Gorbman, Biological Effects of Radiation from
Excessive Amounts of Radioiodine.

Columbia University, P. B. Hudson and J. M. Reiner, The Turnover of Specific
Proteins, Protein Fractions, and Nucleic Acids in Normal and Malignant
Human Testis and Kidney.

Columbia University. David Nachmansohn, Effect of Esposure to Radicactive
Material and to X-ray Irradiation on Nerve Tissue.

Duke University, Philip Handler. Metabolic Studies with Tracer Techniques.
Duke University. J. 8. Harrls, A Study of Potassium Metabolism in Isulated
Tissue.

Duke University. R. W, Rundles, Study of the Metabolism of Human Bone
Marrow,

Bmory University. H. W. Ades, (1) Effect of Radiation on Learned Behavior
Problem-Solving Ability and Neural Mechanisms of Rhesus Monkeys; (2)
Effect of Radiation on Ground Substance of Loose Connective Tissue.

Florida, University of. F. E. Ray, The Use of Isotopes in the Study of the
Metabolism of Aromatie Amines.

Forgham University, E. V. Brown, Metabohsm of a New Carcinogen Using
* Radicactive Carbon.
feorpe Washington University. P, K. Smith, Stndies of the Effects of Radiation
on the Biosynthesis and Degradation of Nucleoproteins and Its Modification by
Yarious Agents

atabolism g
Georgia, University of. 8. A. Singal, The LEffects of Nutritional Deficiencies on

the Synthesis of Phospholipids and Nucleoproteins in the Rat.
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Hehnemann Medical College and Hospital (Philadelphia). H. 3. Eichel passachi
of Irradiation on the Enzymatic Activities of Cell Nuelei, - . Efferts tions o1
Harvard University. J. C. Aub, Study of Metabolic Activities of Livi ;{a.ssach..u
ganisms by Means of Suitable Tsotopes. AvinE Qr . CaseRe
Harverd Unirersity. D. G. Cogan, Production of Cataract e A passachu
Other Radiations, | S by Neutrons apg i% Tumors
Harvard University. A. B. Hastings, Ure of Isctopes in Study of Metahol .:— Massachu
Organic Substances in Mammalian Tissue. Smof < thermal
Hervard University. A. K, Solomon, Hesearch on Biological, Megdieq) and By :§ Afassachu.
physical Problems; Isotope Techuique Research: Use of Isotopes on "‘Ied'm- ; Struetm
- Problems. ' Wedlcal - ginal Tr
Harvard University. Shieldgs Warren, Use of Isotopes as Therapentic % goassachus
Diagnostic Agents. and = pvestig
Harvard University, Bussey Imstitution. J. L. Tullis, {1) Investigatioy ot % The May .
Factors Regulating the Formation, Maturation, and Liberation of Formeq =  rhagic 8
Blood Elements from Bone Marrow: (2) Further Studies of the Separatigy, . Meharry L
and Utilization of Formed Blood Elements. =  Tunors.
Illinois, University of. Percival Bailey, The Effects of Betatron 23 Mey X-rave 2:;. Miami, Un
upon Tumors of the Central Nervous System of Man and Upon the NOrm;li £ Radiatio
Nervous System of Man. ' © Michigan,
Illinois, University of. §. S, Binkley, The Chemistry and Biological Signlficance i of Ionizi:
of Carbohydrate Containing Nucleotides and Polynucleotides, = Michigan, i
Institute for Cancer Research ({Lankenau Hospital) (Philadelphia). J. % of Teleth
Stekol, Metabolie Studies on Ethionine and Derivatives. ) P Michipan, 1
Institute for Cencer Research (Lankenau Hospitael) (Philadelphia). Sidney Minncsola,
Weinhouse and Grace Medes, Origin and Fate of Amino Acids in Plants ang :  Radiatior
Animals, : < Minnesola,
Iowa, State University of. T. C. Evans and P. J. Leinfelder, A Quantitative ang 3 Effects of
Morphologic Study of Radiation Induced Cataracts, : Z HMinnesola,
Jefferson Medical College of Philadelphia. ¥. W. Sunderman, Metabolie and i_:: Marrow g
Cytologic Changes Induced by Metallic Carbonyls. Z Minnesola,
Johns Hopkins University. C. L. Conley, (1) Studies of the Absorption, Utiliza- 5  cally-Ind
tion, and Excretion of Vitamin B-12, Using B-12 Containing Radiocactive Co- Z Montefiore !
balt: (2) Synthesis of Compounds with Vitamin K Activity Labeled with 3 bution anc
Radioactive Carbon for Use in Tracer Studies with Vitamin K. F Nebraska, 1
Johns Hopking University. J. 8. Friedenwald, Enzymatic Histochemistry of the = Pgycholog
Ocular Lens, : ' % New Englan
Johns Hopkins University. J. E. Howard, Investigation of the Mechanism ot % pathology
Bone Deposition and Related Physiological Studies. g New Englan
Kansas, University of. R. E. Stowell, Effects of Ischemis, Irradiation, and £ tion on the
Chemieal Irritation on Cytochemistry of Mammalian Tissues. "" New Englan,
Kresge Eye Institute (Detroit). V. E. Kinsey, Effects of Neutrons and Other i tion Injur,
Radiations on the Ocular Lens. . New York 1
Lovelace Foundation for Medical Education and Rescarch (Albuguerque). W.R. Gaudino, -
Its Uge in

Lovelace II, Indirect Blagt Injuries.

Maryland, University of. T. B, Woodward, Studies on Monkers Following Expo-
sure to Large Doses of Total Body Irradiation.

Massachusetis Eye and Ear Infirmary. D.G. Cogan and J. H. Kinoshita, A Stody
of the Metabolism of the Ocular Lens with the Use of Radioactive Compoeunds.

{’roduced |
New York U
Factors wi
¥ew York T;

it ..

Massachusetis General Hospital. J. C. Aub, I. T, Nathanson and P. C. Zamecnik, Biological -

A Biochemical Study of the Effects of Radiation on Cells. New York U1

Massachusetts General Hospital. Oliver Cope, Effects of Radioactive Iodine on Distributio
Studies.

Biology of the Thyroid Gland.
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‘{assuch-u-seifs Gencral Hogpital., E. L. Gasteiger, The Effects of Ionizing Radia-
tions on Peripheral Nerve.
- yassachusctts Generai Hospital. H. L. Hardy, Establishment of a Berylliom
Case Registry.
ggssachusetts General Hospital, W. H. Bweet, External Localization of Brain

7. Tumors Employing Positron Emitting Isotopes.

yassachusetls Genergl Hogpital. W. H. Sweet, The Use of Thermal and Epi-
thermal Neutrons in the Treatment of Neoplasms.
.= yassachusetts Memorial Hospitals. F. J. Ingelfinger, Effects of Radiation on the
Structure and Function of the Digestive System, Particularly the Gastro-Intes-
. tinal Traect in Man.
Hassachusells Memorial Hospitals, J. F. Ross, Physiological and Therapeutic
- Investigations and Fundamental Blood Stodies Using Radioactive Isotopes.
E ﬁne'ﬂay Ingtitute for Medical Research. Bol Sherry, Studies on the Hemor-
"% rhagic State Following Exposure to Radiation.
yeharry Medical College. P. F. Hahn, Use of Radioactive Gold in Treatment of
Tomors.
Hiami, University of. B. K. Lowenstein, A Quantitative Study of the Effects of
- Radiatien on the Blood Capillaries of Normal Animala.
2Z dichigan, University of.- F. H. Bethell, Hematologlcal and BRiochemical Effects
: . of Ionizing Radiations,
"_'._"- wagan, University of. F. J, Hodges and Isadore Lampo, Clinical Evaluation
" of Teletherapy.
* Michigan, Untversity of. W, J. Nungester, Immunological Study of Tumors.
- Minncsoia, University of. W. D. Armstrong and W. 0. Caster, Effect of Ionizing
Radiations on Electrolyte and Water Metaholism,
Minnegota, University of. J. F. Marvin, F. J. Lewis and €. W. Lillehei, Toxic
Effects of Irradiation.
Hinnesota, University of. Samuel Schwartz, Synthesis of Hemoglobin in Bone
Marrow and Maturation and Multiplication of BRlood Cells.
Minnesota, University of. C. J. Watson, The Influence of Radiation and Chemi-
cally-Induced Bone Marrow Injury upon Porpbryrin Metabolism.
Yontefiore Hospifal for Chronic Diseases. Daniel Laszlo, A Study of the Distri-
bution and Excretion of Lanthanum and the Rare Earth Elements,
¥ebraske, University of. W. J. Arnold, Effects of Cranial X-Irradiation on
Psychological Processes in Rats.
Yew England Center Hospital. William Dameshek and Mario Stefanini, Physio-
pathology of Platelets and Development of Platelet Substitutes.
¥ew England Draconess Hogpital, S. P. Hicks, The Effects of Tonizing Radia-
. tion on the Developing Mammalian Nervous System.
“Xew England Dcaconess Hospital. S. P. Hicks, ¢t al., Acute and Chronic Radia-
~ tion Injury. : .
i New York University, Bellepue Medical Cenfer, J. M. Converse and Mario
Gaudino, (1) The Effect of Refrigeration of Human and Animal Skin upon
Its Use in Skin Grafts IPollowing Thermal Injury; (2) A Study of Antibodies
- Produced by Homelogous 8kin Grafts in Animals and Man.
~Yew York University, Bellevue Medical Center, W. E. Smith, Investigation of
Factors which may Modify Neoplastic Changes Induced by Irradiation.
Yew York University, Bellevue Medicel Center, M. B. Sulzberger, Study of the
, Biological Effects of Ionizing Radiation (Alpha and Beta) on Human Skin.
B ¥ew York University, College of Medicine. II. W. Smith, Study of Body Fluid
Distribation in Hypertensive and Renal Disease and Collateral Physiological
Studies,
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132 APPENDIX 7

New York University. Anma Goldfeder, Studies on the Nature of, and p
tion from Radiation Injury.

New York University. Norton Nelson, Influence of Particle Size op th
tion of Mist Particles in the Human Respiratory System.

New York, Btate University of, Rescarch Foundation. J. H. Tergusop and A
Hilfinger, Experimental Transfusion of Bone Marrow into Rabbits afper T[.tl-‘-.
Body Irradiation. Ttal

North Carelina, University of. C. D. Van Cleave and C. T. Kaylor, Ry
graphic Study of Distribution and Retention of Beryllium in the Rat

North Dakota, University of. W. E. Cornatzer, The Eflect of Whole-Bogdy Tadie
tion on Various Enzyme Systems in the Liver, Kidney and Other Tissues, -

Northwestern University. J. A, D, Cooper and H. L. Alt, The Diagnogt
Therapeutic Use of Radioisotopes in Experimental Medicine,

Northicestern Univergity. Loval Davis, F'urther Development ang Utﬂization
of Radioactive Dyes in the Diagnosis and Localization of Brain Tumorg,

Northapesiern University. Bmith Freeman, Studies on Radiation Induceq Catg-
TAcCtE,

Northwestern University. R. W. Schayer, Metabolism of Biologically Active
Amines,

TOben,

g ROEE!:.

dicantg.

ie ang

' Noire Dame, Universily of. J. A. Reyniers, Study of the Effect of X-Radiatigy

on Germ-Free {(GI') Rats?

" Ghio State University Research Foundation. J. L. Morton, Use of Radioiaotopﬁ

for Cancer Therapy.
Oklahoma Medical Research Institute and Hospital.
" lism of Radicactive Sex Hormeones.

Oregon, University of. E., E. Osgood and A. J. Seaman, Studies of Hemic Effecty
of Radioisotopes, X-rays and of Adrenocortical Hormones.

Oregon, University of. E. S, West and J. T. Yan Bruggen, Studies on the Metgh.
olism of Cholesterol and Ketone Bodies.

Pack Medical Foundation (New York). I. M. Ariel, Investigation of Pick.-up
angd Effects of Radioactive Phosphorus in Primary and Metastatic Tumors of
the Lung, Alone and in Conjunction with Nitrogen Mustard and Terramyein.

Peter Bent Brigham Hospital, F. D, Moore, Intraceliular Changes in Tranma,
Depletion and Repair; Biochemical Studies in the Human Being with the
Aid of Isotopes.

Philadelphia General Hospital. H. P, Schwarz, The Effect of X-ray Radiation
on the Infra Red Spectra of Neural and Radiosensitive Visceral Tissue.

Pitisburgh, University of. F. 8. Cheever, The Effect of Radiation on the Virus-
Host Cell Relationship, :

Pitisburgh, University of. F. J. Dixon, The Study of the Effects of Radiation
on the Immune Response with Special Reference to Factors which Increase
the Radioresistance of the Immune Response, :

Pittsburgh, University of. M. A. Fischer, Mechanism of Protection Against
Radiation.

Rochester, University of. L. H. Hempelann, Individual Response to Ionizing
Radiation in Animals and Patients.

Raranac Leboratory of the Trudeay Sanitarium and Foundation.
Biochemical Aspects of Pulmonary Granulomatosis,

Sloan Kcitering Institute for Cancer Research-—Memorial Hospitel. C. P
Ithoads, et al., Biological Effect of Radiation, and Related Biochemical and
Physieal Studies.

C. D. Kochakian, Metabg,

L. D, Scheel,

z Contract administered through Office of Naval Research, Washington, D. 3R
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-gouth Caruvline, Medical College of. M. H. Knisely, The Development of Methods

for Rapid Demineralization of Bone While Maintaining Soft Tissue Relation-
ships and Good Histelogical Staining Qualities {Studies of Bonr Deminerali-
zation).

gt. Louis University. Henry Pinkertor, Study of the Relation of Rickettsial and
viral Infections te Radiation Injury.

gt. Louis University. IS, A. Smolik, The Blood Volume and Blood Turnover in
Cases of Head Injury as Determined by Chromium 51 Labeled Red Blood Cells.

rennessee, University of. Aaron Ganz, Factors Infiluencing the Distribution of

Intravenously Administered Radiogold Colloids.

Tennessee, University of. W. BL. Hale, A Study of the Effects of Cobalt 60

- Gamme Irradiation on Infection and Immunity.

‘ rennessee, University of. Lester Van Middlesworth, Thyroid Metabolism and
~ Study of the Metabolism of Iladioactive Methionine in Tissue.
== pennegsee, University of. R. R. Overman, Physiology of Water and Ionic

Balance in Monkeys Subjected to Whole-Boedy Radiation.

Tennessee, University of. R. R. Overman, Mechanisms of Ionic Imbalance and
Pathophysiologic States.

Tennessee, University of. J. D, Perkinson, Jr., Effect of Internal Irradiation on
Cellular Metabolism.

Tennessce, Universily of J. L. Wood, The Origin and Fate of Thiocyanate Ion in
. Metabolism.,.

: Tennessee, University of, D. B, Z11versm1t The Metabolism of Radioactive Col- .

Ioids.

David Rapport, Study of the Relation of Radiation on Beactions
Assocliated with Growth,

Tulene University of Lowisiana, G, E. Burch, Jr., Turnover Rates of Chlorine
and Rubidium under Contrelled Dietary and Therapeutic Conditions in Pa-
tients with Chronic Congestive Heart Failure and in Control Subjects,

Tulane University of Louisigna. R. H, Turner, The Influzence of Radiation
Injury Upon Physiolegy of Serum Lipids with Particular Reference fo the
Function of the Liver. -

Tulane Univergity of Louigiona., W, 8, Wilde, The Metabolic Exchan_ge of Tissue
Electrolytes.

Utah, University of. M. M, Wintrobe and G. E. Cartwright, Metabolism of Trace
Elements in Animals and Men with Special Reference to Their Role in Ery-
thropoiesis.

Fanderbilt University. M. T. Bush, Metabolic Fate of Barbituric Acid Anes-
thetics with Special Reference to Evipal.

Fenderbilt University. W.J. Darby, Study of the Absorption and Metabolism of
Lipids and the Alterations which QOccur in Acute Radiation Injury.

Virginia Medical School, University of. C. L. Gemmill, The Me{abolic Exchange
of Radioactive Phosphorus and Potassium in Isolated Cell Systems.

Virginia, Medical College of. H. G. Kupfer and N. F. Young, Influence of Pro-
tamine Sulfate on Some Postirradiation Sequelae,

Wake Forest College. Camille Artom, Formation of Tissue Phospholipides and
Teoxicity of Phosphorus 32 as Related to Dietary Factors,

G. T. Harrell, Jr., Distribution and Turnover of Sodium

and Potassium in Acute Infections. '

W. M. Allen, Use of Gamma Ray as a
Therapeutic Agent of Carcinoms.
Washington University (St. Louisg).

Glycogen Synthesia.

G. T. Cori, Enzymatic Mechanisms of
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Washington University (8L Louis.) David Lipkin, Srnthesi .
Related Compounis, thesis of Z‘*dl\:[e(}tlde:», ang

Washington University (St. Louis). L L. Shechmeister, Invesii
Relationship Between Radiation Damage and the Immune State.

Washington, University of (Seattle). C. A. Finch, Isotope Study
topoiesis in Man. of Hemg.

Washington, University of (Seattle). R, D. Ray, Mobilizati _
Emitters from Bone. on of I‘adloact.ive

Washington University of (Seattle). H. H. Willlames and H. g,
Studies of 1sotopically Labeled Hormones.

Western Reserve University. B.M.Dobyns, (1} The Ghromatogmpmc
(starch cglumn) of Iodinated Compounds of Normal and Abnorm
Tissue; (2) A Study of the Physiological Function and Histologicg)
Thyroids Irradiated with Radioactive Iodine.

Western Reserve University. H. L. Friedell, Investigations of the Bi
Effects of Internally Deposited Radioisotopes and Related Hag;
Studies.

Western Reserve University. L. A. Manson and L. Q. Krampitz, Effect of Incor-
porated Radioactivity on the Biclogical Activity of Bacteriophage.

Western Reserve Undversity. A. R, Moritz, Pbysiological and Pathﬂloglca;
Aspects of Thermal and Flash Burns.

Western Reserve University. H. G. Wood, A Study of Intermediary Metaho

. witk Isotopically Labeled Compounds in Perfused Organs, Whole Animals,
and Huomans.

Wisconsin, University of. H. F. Harlow and P. H. Settlage, The Effect of Vay.
ous Forms of Irradiation of the Brain on Learned and Unlearned Beharior of
Monkeys and Chimpanzees.

Worcester Foundation for Experimental Biglogy. Gregory Pincus, Investigatiop
of the Effects of Radiation on the Biosynthesis and Metabolism of Adreng.
cortical Steroids. .

Yale University. C. E. Carter, Phosphorylation Mecbhanisms in Nucleic Acid
Synthesis in Hematopoietic Tissue.

Yale University School of Medicing.. J. H. Heller, Factors Increasing the Radio-
sensitivity of Malignant Neoplasms.

Yerkes Laboratory of Primate Biology, Inc. (Orange Park, Fla.) H. W, Nissen,
Behavioral Effects of Ionizing Radiation on Chimpanzees of Various Ages.
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Amherst College. G. W. Bain, Conditions Requisite for Concentration of Uranic
and Uranyl Compounds into Uranium Ore Bodies.

Arizona, University of. E. D, McKee, Sedimentation Studies on the Shinaramp
Formation.

Columbia University. C. H. Behre, Jr.,, Examination and Evaluation of Bird
Spring Mining District, Southern Nevada.

Columbia University. W. H. Bucher, Fracture Pattern Study of the Zuni and

" Lucero Uplifts.

Columbig University., Paul F. Kerr, Alternation Studies at Marysvale, Utah.

Harvard University. Clifford Frondel, Mineralogical Research on the Synthesis
of Secondary Uranium Minerals.

Towa State College. T. A, Bancroft, The Application and Development of Sta-
tistical Methods Useful in Geology.
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Mining Research Corporation. C. W. Llnngston Leaching of Uranjum Ores
in Place.

Minnesota, University of. J. W. Gruner, Mineralogical and Paragenesm of Ores
Investigations with Respect to Certain Types of Uranium Ores on the Colorado
Plateau,

Hinnesota, University of. T. D. O'Brien, Dptermmatmn of the Chemicsl Rels-
tionship Between Uranjum and Hydrocarbon in Asphaltic Ores,

New Mexico, University of. Vineent Kelley, Geologic Structures of the Ore
Producing Regions of the Colorado Plateau and Their Relation to Uranium
Deposits.

- Nevada, University of. V. E. Scheid, Development Studies on the Beneﬁcnation

~of Uranium Ores, and Extractive Metallurgy for Recovery of Uranium from
-Qres.

“pennsylvania State CoZIege J. C. Griffiths, Sedimentation Studies of the Rocks

. Surrounding Uranium Ore Bodies in the Salt Wash Formation,

Hareld Wright, Study of Primary Uranium De-
posits in the Boulder Batholith Ares.

Research, Ine. R. M. Tripp, Research and Development in Geophysics and Geo-
chemistry and the Development of Specialized Instrurments, .

riah, Umve«rstty of. M. A. Cook and C. J. Christensen, Flocculation and De-
flocculation in Slime Pulp Cireuits.

Utah, University of. W. L. Stokes, Study of Facies Type in the Salt Wash

- Formation in the Carrizo-Lukachukai Area.

Washington and Lee University. M. W, Stow, Reconnaissance for and Investi-

gation of Uranium QOccurrences in Designated Arens,

REACTOR DEVELOPMENT RESEARCK CONTRACTS

Arcog Corp. R. D. Thomas, Welding of Austeritic Stainless Steel, Study of
micro-fissuring and other characteristics, with the objective of improving
structural usefulness of these steels,

(‘alifornia, University of. H. B. Gotaas, Research and Development on the Use
of Bewage Treatment Processes on Radieactive Wastes. Investigating use of
sanitary engineering methods for disposal of high-volume, low-level radio-
active wastes.

California, University of. H. A. Johnson, Heat Transfer Characteristics of
Liguid-Lead Bismuth.

Carnegie Institute of Technology. Gerhard Derge, Electrochemical Separations
in Nonaqueous Solutions.

. Chicago, University of —American Meat Institute Foundation. H. R. Kraybill,

“» Chicago, University of—Food Research Imstitute.

Utllizatien of Fission Produects. Study of food preservation.

G, M. Dack, Utilization of
Fission Products. Study of food preservation,

Chicage, University of. 1. 8. Skaggs, Utilization of Fission Products.
of feod preservation.

Columbia University. Charles F, Boniila, (1) Mass Transfer in Liguid Metal
and Fused Salt Systems, (2) Boiling and Condensing of Liguid Metals.

Columbia University. E, L. Caden and C. G. King, Utilization of Fission
Products. To study possibilities of a commercial proecess of food preservation,

utilizing the bactericidal preperties of penetrating X- and gamma radiation,
including mixed fission preducts.

Study
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Columbia University. W. A, Selke, Utilization of Fission Products B
and development on the effect of radiations from fission products - eEeara,
the effect of gamma radiation en chemical reaetions. » Patticuany

Commerce, Departiment of, National Bureau of Standards,
Calenlations. Detailed caleulations of gamma ray att
media, covering a wide rapge of gamma energies,

Conmerce, Department of, National Burequ of Standards. Ugo Fang P
tion und Diffusion of High-Energy Gamma Rays, Analytical ang El‘fp‘erim
studies to provide knowledge basic to design of gamma ray shieldg? ent)

Commerce, Depurtment of, National Bureau of Standards.
Basic Instrumentation.

Hoarvard University. Philip Drinker, Alr Cleaning. Research apg devel
on air cleaning, including improved methods and equipment, samplin Opment
ods, and training of personnel. € meth.

Harverd Dniversity. H. A, Thomas, Waste Disposal. Determination of dlgery
bution and disposition of radicactive material introduced into fresy Wate;
reservoir and sireams.

luinois, University of. B. B. Babbitt, Effects of Radicactive Elementy
Anaerobic Digestion of Sewage Sludges. Investigation of feasibility of eonceln
trating radicactivity using sludge digestion process. , )

Ininois, University of. H. F. Johnstone, Aerosol Research and Development
Investigation of fundamental properties of aerosols as related to air cieaning‘

Interior, Department of, U. 8. Bureau of Mines. R. C. Corey, Incineratign (,f
Radioactive Wastes. To develop & practieal incinerator for disposal of soltd
combustible radioactive wastes.

Johns Hoplins University. Abel Wolmap, Disposal of Liquid and Selid Ragio-
active Wastes. Adsorption of radicactive material on natural waterborne
silts ; circulation of estuarial waters; distribution of radiocactivity eharged
into institational incinerators ; and trestment of contaminated laundry wastes,

Johns-Manville Co. H. T. Coss, Thermal lnsulation Matter. To develop in-
sunlations with better insulating properties than those now avallable and with
characteristics suitable for reactor use.

Little, Arthur D., Inc. Earl Stafford and W. J. Smith, Filter Research and De-
velopment. Development of high-efficiency, high-temperature, acid-resistant
filters for removal of aerosols from gaseons effluents.

Massachusetts Institute of Technology. Rolf Eliassen, Water Decontamination,
Removal of radioactivity from water supplies by modified water-treatment
methaods.

Massachusetts Imstitute of Technology. B. E. Proctor, Utilization of Fission
Produets. An investigation of uses for fission products in the sterilization of
foods, pharmaceuticals, and tissues.

Michigan, Unitersity of. L. E. Brownell, Industrial Utilization of Fission Prod-
ucts. Investigate possible use of fission products and identify areas within
which (1) industrial uses of such products are technically and economically
feasible, and (2) further research and development would be useful.

Minnesota, University of. T 8. Isbin and N. R. Amundson, Reactor Cocling
Investigations to Study Pressure Drop and Trausient Fiow Characteristics in
Two Phase, Water-sieam Systems,

National Canners Association. Dr. E. J. Cameron, Fission Product Utllization.

New York University. Gail P. Edwards and 'William E. Dobbins, Waste Dispusal.
Feasibility of trickling filter for treatment of dilute rudioactive wastfes.
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yueclear Development Associates. Herbert Goldstein, Shielding Studies. Broad
review of field, incinding evaluation of sensitiveness of caleulated attenuations
1o physical data employed, comparison of theoretica!l methods, collation of ex-
perimental results, and development of euginecring formulae.
. pensseluer Polytechnic Institute. L. G. Bassett, Development of Isotope Sepd-

J. O. Hoopgen, Liguid-Liguid Esxtraction
ctudies. Research in liguid-liquid extraction; esperimentation with pilot
plant size extraction column.

fennessee, University of. R. M, Boarts, Elfect of Wetiing on Heat Transfer
Characteristies of Liguid Metals,

rexas, University of. E. \W. Steel, Disposal of Low-Level Radioactive Wastes

by Algae Concentration, Studies of practizality of handling low-level wastes

through concentration capacities of algae.
- qufts College. 1. L. . Gibb, Research on Light Metal Hydrides as Shielding
Components for Nuclear Heactors.
= vitro Corporation of America. W. 1. Peterson, Evaluation of Methods for

fig)

L

: High-Level Waste Disposal.
E Yale University. R. H. Bretton, Utilization of Fission Producis. Research on

w . effect of radiations from fission products, particularly gamma radiation on
chemical reactions.
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APPENDIX 8

Twe AEC Procrax For PUBLICATION aXD DistriBuTroy
oF UncLasstrIED TECHNICAL INFORMATION )

The volume of unclassified and declassified information origingt
Atomic Energy Commission’s program is far larger than is generally gy

The classification restrictions apply to a minority of the information.prfénsed.
activities carried on within the national atomic energy program. Ip jg neceucing
to safegnard this area of classified inlormation zealousty; it ig likewise nee siary
in the interest of most rapid progress in this new field, to publish ang dissﬁ;’;’;aﬂ
widely the unclassified information which will aid research ang devempmﬂte
workers on public and private payroils by stimulating their thinking ang pe) ?nt
them avoid dead-end investigations over fields which have already beon covg.:(f
To serve this latter purpose, the AEC maintains a comprehensive Dﬂblicaﬁ(m'
and dissemination program making use of all available outlets,

ing in the

PUBLICATION PROGRAM

Publication in Established Journols and Periodicals. Following the establigh-

ment of declassification procedures, the Commission, in 1947, adepted a policy o
encouraging each laboratory, 2nd to the extent possible, each individual scientist
to prepare and submit for publication in the journal of his choice the nonclassI:
fied results of research and development. Up to July 1953 more than 10,000
articles based on AEC-supporte@ work had been published by such journsls
In support of this phase of the technlcal information program, the AEC in 1930
adopted a policy of authorizing contractors to pay the established page cost
charged by nonprofit journals that applied to articles submitted by scientlats to
report AEC-supported work.

On occasion, special arrangements for financing publication of supplements
to journals have been made by AEC. For example, the AEC contracted with
the American Chemical Society for the publication of a supplement to the
Journal of the American Chemical Society, carrylng 57 pages of selecied articles
on the synthesis of radioisotope labeled compounds in the May 5, 1952, issue.

As with scientific research, Iaboratories and Individuals carrying on engineer-
ing research and development are encouraged to prepare and supply nonclassified
findings to the journals of engineering societies and to the commercial trade
press serving industry. Special arrangements have been set up to speed the
identification, declassification (when this is needed and possible), preparation
for publication and provisions of releases and articles to appropriate outlets.
The Technical Information Service maintains a three-man staff to expedite the
work., An Advisory Committee on Industrial Information (See Appendix 2),
with “Q" cleared membership from the engineering societles and the trade press,
helps to promote and guide the program. Ar internal Industrial information
Committee (See Appendix 2) of representatives of contractors provides internal
liaison on policy and operations. The AEC has authorized its contractors to
budget for personnel to carry on this work at their laboratories and plants,
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_ {mbz;‘caﬁ-o-n of Proceedings of Conferences and Sympogia. The conference or
. gymposium 1s an efficient method of identifying unclassified and declassifiable
% jpformation and placing it pefore the most interested groups in science and
- industry. This device serves poth those who fake part through the papers and in
. giscussions on and off the floor, and a wider audience which may purchase copies

i.'-_; of the proceedings. Such conferences and symposia (with publication of prb—

| ceedings) have come to constitute a major outlet for AKC-developed information.
- Two types have been employed——those arranged by ABC or AEC contractors,
E and those arranged by scientific and engineering societies and erganizations.
= The lareer AEC laboratories have condmcted such conferemces and have
:E;.hSSiSted other organizations in sponsoring special conferences. Examples of
the proceedings which have been published are as follows:

" HeairTH Prysics INSURANCE SeEMmINAR, by K. Z. Morgan [and others]. Health
Physics Seminar for Insurance Company Representatives, Feb. 6-10, 1950.
Sponsored by Brookhaven National Laboratory and U. 8. Atomic Energy
Commission. (TID-388.) Q(ak Ridge, Tenn., Technical Information Service,
U. 8. Atomic Energy Commisgion, 1851. 161 p. Available from Office of
Technical Services, Department of Commerce, Washington 25, D. C, $0.50.

_ p. THE ROLE 0F EXGINEERING IN NUCLEAR ENERGY DEVELOPMENT. Proceedings of
% - the Third Annual Oak Ridge Summer Symposium, Aug. 27-8ept. 7, 1951
i Compiled by N. F. Lansing. Presented by Oak Ridge National Laboratory
and Oak Ridge Institute of Nuclear Studies; sponsored by American Society
¢  for Engineering Education. (TID-5031.) Oak Ridge, Tenn., Technical In-
I formation Service, U. 8. Atomic Energy Commission, 1851, 509 p. Available

from Office of Technieal Services, Department of Commerce, Washington 26,
D. C. $1.40.

¢. A CONFERENCE OF THE USE OF ISOTOPES IN PLANT AND ANIMAL RESEARCH.
Kansas State College, June 12, 13, and 14, 1953. Sponsored by Kansas State
College, Argonne National Laboratory, Isotope Division, USAEC., (TID-5098;
Report no. 4, Agricultural Experiment Station, Kansas State College.} Wash-
ington, U. 8. Atomic Energy Commission, 1953. 272 p. For sale by Govern-
ment Printing Office, Washington 25, D, C. §1.25.

d. THE ROLE OF ATOMIC IINERGY IN AGRICULTURAL RESKARCH. Proceedings of the
Fourth Annual Qak Ridge Summer Symposium, Aug. 25-30, 1952. Compiled
by C. L. Comar and 8. L. Hood. Presented by Oak Ridge National Laboratory
and Oak Ridge Institute of Nuclear Studies; sponsored by University of
Tennessee-Atomic Energy Commiszien Agrienltural Research Program.
{(TID-5115.) ©Oak Ridge, Tenn., Technical Information Service, U. 8. Atomic

. Energy Commission, 1853. 483 p. Available from Office of Technical Services,
= Department of Commerce, Washington 25, D. C. $3.10.

¢, CoxrFErENCE 0N Usk OF TRACEES IN (OrGANIC REACTION MECHANIEM STUDIES.
- Brookhaven National Laboratory, Chemistry Conference #4, Jan. 19-20, 1950,
(BNL—44.) Ouak Ridge, Tenn., Technical Information Division, T. 8, Atomic
Energy Commission, 1950. 131 p. Available from Otfice of Technical Serviees,
Department of Commerce, Washington 25, D, O. $%0.50.

1. “IM8CUSSION ON THE PRESENT STATUS OF RADIATION GENETIOS.” Given at
information meeting for Biology and Medicine of the Atomic Energy Com-
mission, Mar. 26, 27, 1948, Sponsored by the Biology Division, Oak Ridge
National Laboratory, Oak Ridge, Tenn, Journal of Cellular and Comparative
Physiology 85, Supp. 1, June 1950. 210 p.
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g “SYMPOSIUM ON IRADIATION MICROBIOLOGY AXND BIOCOEMISTRY.” Spo
the Blology Division, Oak Ridge National Laboratory, Qak Riq BSOTed 4y
Apr. 11, 12, 1945, Jowrnal of Cellular and Comparative ) '
1, Mar. 1952, 123 p.

: Ee, Tepy
’?ry.&no!oyy 34 ‘411;:”
voalny

h. “SYMPOSIUM ON PHYSIOLOGICAL EFFECTS OF RADIATION AT THE CRi1yy,
Given at Research Conferenee for Biology and Medicine of the
Comnission. Apr. 12, 13, 1951. Sponsored by the Biology
Kidge National Laberatory, Oak Ridie, Lenn. Journal
parative Physiology 39, Supp. 2, July 1952, 233 p,

AR Lrygy -
Atowmic Ever
Divixinn, Oyl
9f Cellulny und £,
.

By

i “SYMPOSIUM ON HADIOACTIVE 180TOPES.”” Journul of Clinical Imvegy;
124718585 {Nov. 1949, Part 1). Edited by Dr. John % Bower
Director, Division of Biology and Aledicine ; planned by the
Comumission.

Palion 23

S, Deputy
Atomic Energe

j. CONFERENCE ON HADIATION CATARACTS AND NEUTRON LEFFECTS. Proveedyn
Natiopal Academy of Sciences Building, Washington, D. C., Feb, 17 1(;?;
Under the auspices of the National Research Council, Division of Med;c ;
Seiences, for the U. S. Atomic Energy Commission. Washiugt{m, D. C, Na

tional Research Council, 1950. 96 D. &

kK. Szcoxp CONFERENCE ON RaDIATION CATARACTS. Abstracis of Papers, Ng.
tional Academy of Sciences Building, Washington, D. C,, Dec, 8, 195, Under
the auspices of the National Research Council, Division of Medical Science;_;
for the U. 8. Atomic Energy Commission. Waslhingion, D. C., Nationa] Re:
search Council, 1950. 30 p.

1. THIzp CONFEERENCE ON RADIATION CATARACIS. Absiracis and Proccedings.
National Academy of Science Buildiug, Washingtor, D. C., Jan., 28, 1954
Under the auspices of the National Research Council, Division of Medicui
Sciences, for the U. 8. Atomic Encrgy Commission. Washington, D, (,
National Research Council, 1852. 53 p.

m. FouareH CONFERENCE ON RADIATION CATARACTS, Abstracis and Proceedings,
Natiopal Academy of Science Building, Washington, D. C., Feb. 28, 1952,
Under the auspices of the National Research Council, Division of Medical
Sciences, for the U. S. Atomic Energy Commission. Washington, D. (.
National Hesearch Counecil, 1953. 118 p.

n. LABORATORY DESIGN FOR IJANDLING RADIOGACTIVE MATERIALS. Research Cor-
relation Conference, Nov. 27-28, 1951. Sponsored by the American Institote
of Architects and the U. 8. Afomic Energy Commission, Washington, D. C,,
Building Research Advisory DBoard, National Research Council, 1932. 140 p.
$4.50.

At pearly every annual and many regional meetings of professional organizu-
tions which have developed particular interests in atomic energy, special pro-
gram sections or symposia have been arranged on this subject in the past &
vears. Some examples are: '

a. American Society for Metals, Kighth Western Metal Congress and Exposi-
tion, Los Angeles, Mar, 23-27, 1933. Sympeosium on Zirconinm and Zirconium
Alloys.

b. American Association for the Advancement of Science, 119th Annual Meeling,
St. Louis, Dee. 26-31, 1952. Symposium on Nuclear Science Industry, ¢t
sponsored with Oak Ridge Institute of Nuclear Studies, Dec. 28,
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=F | American Association for the Advancement of Science, 118th Annual Meeting, '
=" philadelphia, Dec. 26-31, 1951, Symposium on Nuclear Engineering, Dee. 28,

j. Case Institute of Technology, Conference on Radioisotopes in Indusiry,
cleveland, Apr, 2-6, 1951,

== New York TUniversity, Conference on Industrial and Safety Problems of
Nuclear Technology, New York, Jan. 10-12, 1950.

f Institute of Radio Ingineers, Natienal Convention, New York, Mar. 6-9, 1950.
Symposium on Nuclear Science and the Radio Enginecer, Mar, &.

" The American Society for Esperimental Pathology, 34th Annnal Meeting,
Detroit, Mich., Apr. 19-22, 1949, Symposium on Atomic Energy, Apr. 20,

T pee. 5, 1952, New York. Special Panel Discussion on Industrial Resgearch
and the Atomic Future:; 58th Congress of American Industry, Dec. 4, 1953,
New York. Special Panel Discussion on Atomic Energy and the Industrial
Future.

—11 National Association of Manufacturers; 57th Congress of American Indu_sfry,

= Amerlean Society for Engineering Education, Mid-Atlantic Seetion Meeting,
Rutgers University, New Brunswick, N. J., May 12, 1951, Conference on En-
‘gineering in Atomic Energy. '

;,-_.University of Wisconsin, Department of Engineering, Nuclear Technology
Institute, Madison, Wis., May 12-14, 1953, '

The papers presented on these occasions customarily have appeared in the
organizations’ journals. A large portion of the papers have been presented by
seientists doing AEC-supported research or development, and they constitute
gt important part of the 10,000 journal articies previously noted as coming from
AEC projects.
In the engineering field the tendency has been toward the development of
special symposia, sometimes in connection with anpnual meetings, and subsequent
~ publication of the proceedings by the societies (and in one case by AE(Q) as
separate volumes. Buch symposia and subsequent publication of proeeedings
have been arranged, with cooperation in every instance by the ARC, by the fol-
_ lowing professional engineering organizations:

The American Society for Engineering Education

The American Institute of Architects and the Building Research Ad-
visory Board of the National Research Coyncil

The American Institute of Chemical Engineers

The American Society of Mechanical Engineers

The American Society for Metals

Furtber deiail on these conferences and symposia is given later in a section on
rooperation with professional sociefies.

tommercially Published Books. In line with the policy of seeking publication in
the regular channels of communication with the scientific and technical commu-
- nity, the AEC has encouraged authors working on its projects to make their own
arrangements for publication of their nonclassified books. Where necessary fo
. protect the government’s interests the AEC has itself entered into contracts for
% publication by commercial houses of such books.

Following are some examples of books by project scienfists who made their

own arrangements with publishers.
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a. Isoreric Carpor, TECHNIQUES IN ITS MEASUREMENT AXD CEEMIcAL A
1ATION, by M. Calvin, C. Heldelberger, J. C. Reid, B. M. Tolpert an
Yankwich. New York, Wiley, 1949, 376 p. $6.75.

IANIPU-
4P g

b. INTRODUCTION TO RADIOCHEMISTRY, by G. Friedlander apd J, W

K ,
New York, Wiley, 1949. 412 p. $5.50. €hnedy,

]

. P Neorron REsmarcH, by D. J. Hugbes. Cambridge, Addison-Weg)
1953, 886 p. $7.50. ey,

d. ELEMENTARY PrE THrorY, by H. Soodak and E. C. Campbel]

New
Wiley, 1950, 73 p. $3.00. York,

e. MEsoNs, 4 Summary of Experimental Facts, by A. M. Thorndike,

New York
McGraw-Hill, 1952. 242 p. $5.50, York,

The National Nuclear Energy Series, Of particular importance in the AE(
publication program is the National Nuclear Energy Series, published under con.
tractual arrangements with the McGraw-Hill Book Co. This serieg i% & eo.
operative program of the AEC and its contractors for presenting the Tesulis of
.project work in a uniform set of books. Twenty-three NNES volumeg with g
total of 15,678 pages have now been declassified and published. A list of thege
volumes is included as Appendix 8 to the Thirteenth Semiannual Report to Cop.
gress. The subject coverage reflects the wide interests of the nationai stomic
energy program, from high-vacuum engineering to the biological effecty of ragi-
ation. The volumes have been prepared by recognized experts in their respective
fields and are designed to supply a sound basis for further research. The copy-
rights on these hocks are held by the ALC. Royalties on sales of the books are
paid to the U. 8, Treasury.

Other Commercially Published Books. Three other books have been published
under contractual arrangements with the D. Van Nostrand Co., Ine., New Yok,
The contracts were awarded on the basis of competitive bids, with one criterion
being the lowest cost to the purchaser of the books. The copyrights on these
books and on the National Nuclear Energy Series volumes are held by the AEC
and royalties on the sales of the books are paid to the U, 8. Treasury. The three
hooks are:

TurE SourcEBOOKE oX ATOMIC EXERGY, by Samuel Glasstone, a 546 page treatise
on the development of the field of atomic energy and nuclear science. It is
written with the anthoritative detail usually presented in a general college
text. 1t was prepared at the suggestion of the American Textbook Publishers'
Institute as a balaneced guide to major nonclassified aspects of stomic selence
and engineering,

THE ELEMENTS oF NUCLEAR REACTOR THEOEY, by Samuel Glasstone and Milton C.
Edlund, 416 pages, written for scientists, engineers and advanced students
interested in the field of nuclear reactors. It explains methods for calculating
eritical conditions for chain reacting systems.

ENERGY IN THE FUTURE, by Palmer Putnam, a 556 page report of a study of the
maximum plausible demands for energy compared with the availability of low
cost nuclear fuels and all other sources of energy to meet these demands.

NRC Publication of Reports and Compendig. The National Research Council
has established 8 Committee on Nuclear Science with representatives from many
ARECQ facilities and from other groups. This committee has issued a number of
reports summarizing significant nuclear data, drawing heavily on resuits ob-
tained in AEC laboratories, but including also all other results available. Most
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= giumﬁcant among the NRC publieations in this fieid is the series, Annual Reviews

= of Nuclear Science, started in 1951, The present editor is Dr. J. G. Beckerley,
_';'q AEC Director of Clasgification. AEC laboratory personnel and staff have had a

Z jprge part in the preparation of this series of volumres,

Many books,
pendbooks, and reports have been printed and issued for the AEC by the Govern-
Some of the more important of these are: The Effects of
:g itomic Weapons, a 456 page book prepared in cooperation with the Department

- of Defense, and presenting the official analysis of atomic bomb phenomenology as-

.'*E'.deemed publishable in 1950; (this alsc was published, with AEC permission, by
£ ine McGraw-Hill Book Co,, and Infantry Journal Press) ; Liquid Meotals Hand-
" pook, & 269 page handbook prepared in cooperation with the Department of the

" Navy and presenting the data compiled in the course of a study of the properties ™

“ of liquid metals for possible use as heat transfer media in reactors; Handbook on

Air Cleaning, an 80 page publication describing the air filtering and cleaning.

apparatus developed and tested for use in removing radioactive contamination

-7 rom gases and atmosphere in and around the various AEC installations; and
i ;.‘: pow in press, Introduction to Neuiron Diffusion Theory, o mathematical treatise

g Deutron physics prepared for advanced work in reactor engineering and
nelear physlcs. Prospecting for Uranium, 8 123 page pocket size book, prepared

.f:__: in cooperation with the U, 8. Geoglogical Survey, is a simple guide explaining the

" jpndamentals for prospecting for uranium, the pertinent laws and regulations,
jaboratory assays, and =elling procedures. Copies of all these publications are
on sale by the Superintendent of Documents.

Publication by AEQ Printing Plant af Ock Ridge. Nonclassified individual re-
. ports of research or development results which are important in the project,

and which are not otherwise published through the open literature ss outlined
-~ above, are duplicated in the printing plant maintained by the Technical Informa-
- tion Service at Oak Ridge. Besides distribution within the project, those reports
" which promise usefulness elsewhere are made available for sale by the Office of
i Technical Services, Department of Commerce, Washington, D, C. This office Is

7 the central Government agency for sale of matter printed in field plants (i e,
.. plasewhere than the GPO).

N made available for sale by OTS, and 1,230 were currently in print and available,

Up to July 1, 1953, 1,711 AEC documents had been

DISSEMINATION PROGRAM

Depesitory Libraries. Availability in libraries of the great volume of published
material described above depends, so far as non-Governmenta] publications are
toncerned, upon the subscription and purchase programs of individual libraries
ibroughout the nation. Bowever, in order to make sure that the Government-
published material is available in all sections, the ARC has designated 42 libra-
ries, principally in industrial or academic centers, as depository libraries. To
them go coples of essentially all nonclassified documents published by the AREC
 itself. They receive the guides to AEC-developed information deseribed in the

; following section. They maintain collections of published materials from other
- sources, Together with the documents that AEC supplies, their collections afford
5 ¢ comprehensive selection of existing nonclassified information on atomic energy.

Fach library, before designation as an AEC depository, agrees to provide refer-
- ence and publication services to requestors.
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The list by states of AEC depository libraries follows:

CALIFORNIA
Berkeley, University
General Library
Los Angeles, University of California
Library
COLORADO
Denver, Denver Public L1bran

COXNECTICUT
New Haven, Yale 'Univers_ity Library
DISTRICT. OF COLUMBIA
' . Washington, Library of Congres::
GEORGIA '
Atlanta, Georgia Institute of Tech-
nology Library
ILLINOIS
Chieago, John Crerar Library
Chicago, DUniversity of Chicago Li-
brary . -
Urbana, University of Illinois Li-
brary
INDIANA
Lafayette,
‘brary
I0WA
Ames, Towa State College Library

EENTUCKY

Lexington, University of EKentucky
Library

LOUISIANA

Baton Rouge, Louisiana State Uni-
versity Library

MASSACHUSETTS

of California

Purdue University Li-

Cambridge, Harvard University Li- -

brary

MISSOURI
Kansas City, Linda Hal Library
St Louis, Washington Univy;
Library ety

NEW JERSEY

Princeton, Princeton UnnergltF Li
brary i

NEW MEXICO

Albuquerque, Univers:ty of New Mex.
ico L1brary

NEW YORK

Buffalo, Lockwood Memorial Library

Ithaca, Cornell University Library

New York, Columbia Umvermty Li-
brary

New York, New York Puhlic Library

Troy, Rensselaer Polytechmc Insti.
tute Library

NORTH CAROLINA

Dnrham, Dake University Library
Raleigh, North Carolina State o
lege Library

OHIO

Cincinnati, University of Cincinnati
Library
Cleveland, Cleveland Public Library
- Columbus, Ohic State Univergity Li-
brary

OKLATIOMA

Stillwater, Oklahomsa Agricultural
and Mechanical College Library

OREGON

Corvallis, Oregon State College Li-
“hrary
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The list by states of AEC depository libraries—Continued

TEXARB WASHINGTON
Austin, University of Texas Library Seattle, University of Washington
Library
: LTAH FISCONSIN
-5-':: g8alt Lake City, TUniversity of Utah W -
* Library Madison, University of Wisconsin

Library

Sermcc to Other Non-AEQ Librarics. In addition to the complete document
collections maintained by AEC Depository Libraries, smalier collections consist-

ing of the documents offered for sale are provided te a large number of other

jibraries.

R A e o

This enables these other libraries to maintain partial colections of
the AEC report literature,

ABC Direct Loan Program, Under AEC policy, documents are loaned to re-
questors whenever practical where the supply is such that a copy cannot be given
(0 the requestor or a publication reference cannot be provided. This policy is
intended to minimize the difficulty in cbtaining the out of print or short print
run documents. )

The AEC issues an unclassified abstract journal
This journal is printed semimonthly by the

Nuclear Science Absiracts,
calle@ Nuclear Science Abstracts.

% @overnment Printing Office and is available on a subscription basis from the

use of the AEC report collections.
- *Numerical Index of Reports.”

superintendent of Documents, It containg abstracts and indexes of all non-
classified reports prepared under the national atomic energy program as well
as pertinent material from the open literature, both foreign and domestic.
Each annual volume of Nuclear Scicnce Absiracts is carefully indexed by author
apd subject, and cumulative indexes are issued at 5-year intervals to facilifate
Each annnal index slso contains a cumulative
Through this index an investigator can locate a

. ¢0Dy of every nonclassified report issued in the national atomic energy program,
- either in the open literature, at the office of Technical Services, or in the deposi-
. tory libraries. -

- Card Catalog. The AEC prepares standard card catalogs of the nonclassified

" reports for use in the libraries of the AEC sites.

In addition, sets of these

- eatalog cards have been furnished on request to several of the AEC depository

libraries, where they provide a detailed subject guide to AEC technical repoerts,
Bach complete unclassified card catalog contains about 60,000 eards which index
and abstract roughly 8,000 reports.

Bibliographies and Reference Service. In the conrse of the reference work
carried out in the libraries of the AEC and its contractors, & number of bibli-
cgraphies are prepared which provide guides to the literature on gpecific subiects.
These bibliographies are printed and distributed along with the other AEC
reports to aid scientific and technical personnel in the efficient use of atomie
epergy Hterature. Most such blbhographles are sold by the Office of Technical
fervices,
Following is a list of typical bibliographies available from the OTS;

TID-4043 Bibliography of Bibliographies

TID-3069 Barium: A Ribliography of Unclassified Literature

TID-3036 Isotope Separation and Isotopic Exchange: A Bibliography
of Unclassified Literature

TID-375  Radioactive Waste Disposal

TID-3039 Tetanium DMetallurgy

TID-363 Radium: A Bibliography of Unclassified Literature
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Selected Readings on Atomic Energy (1951), a survey of the literpty
energy of general interest was compiled in 1951 by the ARC ang pub
Government Printing Office. Ou occasion, special bibliographies lLyve be

pared upon the reguest of other Government Agencies, as in the case (En Il'rfj-
Defense Againgt Atomic Warfare, a selected reading list, prepareq gt + Ciri

o . the e
of the Federal Civil Defense Administration and currently being re‘ri:{(;dn.quest

Nuclear Data Index. The AEC has issued a simple cross index tq the
properties of the nuclides (isotopes). It consists of a set of YBM Pubiche
which can be collated manunally in terms of specific properties of Specific
species. This has been endorsed as a4 superior method of presentation
on nuclear properties,

"€ 01 atomj,
lisheq by the

Dueley r
d curgs
Nuclegy
of datg

Supporting Rervices for the Disseminaiion Program. There are severg) SUppo
ing programs carried cut to aid the general information disseminstion progr :t.
of the AEC. Most notable #re: n

a. TEE MicroCArp ProcraM, To provide economical microcopy of AEC docy.
ments the AEC has initiated a microcard program. A microcard isa 3 x5
card, on which up to 47 regular report pages can be photographically reduced
and printed. Thus, current, active report collections can be greatly reduceg
in size and cost. An average of 1.24 cards per report Is required for thig t}"be
of reproduction. - Microcards of the AF.C nonclassified documents are supplied
on request to depository libraries which have suitable machines for reading
microcards. '

b. ExcuaNGE ProciaM. The AEC maintains an exchange program in which the
journal, Nuclear Bcience Abstracts, 18 offered to scientific and technical op.
ganizations in exchange for publications of comparable value, At presep;
there are 187 domestic and 408 foreign exchange agreements in operation,

c. TRANBLATIONS PrograM., The ALLC is assisting in a translations program spon-
gored by the National Science Foundation, under which selected articles from
the principal Russian physics journals are translated by a contract group a
Columbia University. 7The translations are reproduced by the AEC, and
copies are distributed to the AEC depository libraries as well as the AEC
laboratories. Copies are also sent to the Office of Technical Services for ssle
to the public. The National Science Foundation and the Atomic Energy Com-
mission have sponsored the establishment of the Scientific Translation Center
in the Library of Congress which specializes in the collection of Russiay
translations. A non-Russian translation pool has been established by the
John Crerar Library under contractual arrangements with the Special Li
braries Association. The AEC contributes to and utilizes both of ihese
services.

d. THE AMFRICAN INSTITUTE OF CHEMICAL ENCGINEERS has appointed a Nuclear
Energy Committee, most of whose members are associated with AEC laborato-
ries. This committee is sponsoring a nuclear engineering conference in June
1954 which will serve to publicize all aspects of nuclear engineering that can be
declassified by that date. The proceedings of this conference will be pub-
lished by A. I. Ch. E.

e. AMERICAN SOCIETY OF MRCEANICAL ENGINEERS. The AEC has been regularly
represented at meetings of the ASME Nuclear Energy Applications Committes
and staff members have assisted in planning and producing published ma-
terials such as the booklet, Uranium, Plutonium and Industry; and in ar-
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: ¢, AmERICAN Soctery or Crvin ENcINEERs. The “Centennial of Engineering” pro-
gram sponsored by ASCE in Chicago in September 1052 included a special
symposium exhibit, and separate technical and semitechnical papers arranged
in cooperation with the AEC staff.
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. ranging special natiopal meeting programs such as the panel discussion on

«Progress toward Industrial Atomic Power” held as a part of the ASME ap-
nual meeting in New York Dec. 1, 1853,

= g AMERICAN SocIETY FoR METALS has organized experience in special technology

developed largely in AEC facilities for presentation in ASM-sponsored sywm-
posia, such as the zirconium metallurgy conference held in Los Angeles in
Mareh 1953 and a meeting on beryllium metallurgy scheduled for Boston in
March 1954. The proceedings of these symposia are published by ASM,

gooperation with Professionel Socielics. Mutual arrangements have been made
with professional societies for cooperative work &s follows:

g. THE AMERICAN SoCIETY ¥OR ENGINFEERING ErvucatIoN has set up 82 Committee

Special Informational Activities.

on Atomic Energy Education with six members from each of the main geo-
graphical areas of the United States., This commifiee has held annual
meetings at which committee members and AEC representatives have studied
ways and means of improving nuclear eungineering education. As a result of
the Committee's efforts, more than fifteen regionsl conferences of the ASEER
have been held throughout the United States, devoted to nuclear energy edu-
cation. The most ambitious of these have been held by the Southeastern
Region in cooperation with the Oak Ridge National Laboratory and the Oak
Ridge Institute of Nuclear Btudies. Proceedings of these conferences have
-appeared as TID 5031 “The Role of Atomic Energy in Nuclear Energy Develop-
ment” and TID 5115 “The Role of Atomic Knergy in Agricultural Research.”

, TRE AMERICAN INSTITUTE OF ARCHITECTS has appointed a Committee on Nu-

clear Facilities which has familiarized itself with AEC construetion prob-
lemg {each member holds “Q” clearance) and works with the AEC to make
nonclassified architectural information available to architects outside the
national atomic energy program. As a result of the efforts of this group, a
conference on “Laboratory Design for Handling Radioactive Materials” was
sponsored jointly by the AIA and the AEC in November 1951 and conducted
by the building Research Advisory Board of the National Research Council.
The proceedings of this conference were published in toto as Laboratory De-
sign for Handling Radioactive Materials and excerpted in ATA journals.

The AEC huas recently given special emphasis

to the reporting to potentially interested industries on the nonsecret developments

of industrial significance in atomic energy plants and laboratories.

AEC's

objectives in fhis program are:

a.

To create on the part of industrial management and personnel constructive
interest in the atomic ehergy program, i{s achievements, problems, and
objectives,

. To facilitate the development of industrial competence in specialized atomice

5.

energy techniques.

To develop the muaximum contribution of atomic energy technology to the
technology of Lthe United States.
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The information-for-industry program wuas et in motion with a recom
by an industrial advisory group thich in December 194% urgeq 13
consider declassifying and releasing to Ameriean industry much more
cal information. As noted above, aiding and advising the AEC gy techuim

and carrving out this recommendation is an Advisory Committee on In:iusgd:'.:?
Information, composed of representatives of engincering societies apg ind T
magazines, Members of this advisory committee are making g series of v
AEC sites, reporting their findings for the guidance of technienl Personn

mendatin,
e AE(“ tft
technplgy;.

isits ¢,

eL it
helping the Commission to speed thbe development of facilities for prmeq:ih - _
publishing und disseminating this kind of industrial informution from \?i

facilities throughout the country.

The AEC information-for-industry program recognizes the communicatioy
problems inherent in atomic energy work and seeks fo stimulate gpg encourg )
engineering and development personnel in the atomic energy program - fs;e
for the literature, valuable data on techniques and “know-how™ angd tg assist thé
technical press in its customary role of locating and evaluating Dotentialiy
publishable material of this kind. v

Typical of current activities and projects in the information-for-indugtry

program are these:

a. PErRiopic ListINGs indicating availability of all AEC unclassified techn

fva
reports of special interest to industry——about 1,000 to date. ' : I

b. OPEX FILER of AEC-deveiohed industrial information (technical p:iperg, photos
drawings, etc.) at AEC depositories in libraries throughout the country.

¢. “WHAT'S-IN-IT-For-INpUSTRY” and “How-To-Get-Started” artieles in trage
magazines, describing particularly the uses for isotopes, the prospect for stomip
power, AEC contract ¢opportunities and a special series in “Aids for Smay
Business” publication of SDPA,

d. Use or SpECIAL PUBLICATIONS—sUch as:

(1) “UranNiuvM, PLUTORIUM AND INDUsTRY” (48-page booklet)—concise intro-
duction to the atomic energy program for men in industry, prepared by the
Nuclear Energy Applications Committee of the American Society of
Mechanical Engineers,

(2) “Rerorrs T¢ THE AEC oN NucLEakR Power TEcHNoLogY” (88-page book-
let}—an AEC publication—presenting to general industry the declassified
versions of the first study reports on power reactor feasibility by the
industrial study groups.

(3) INpUsTRIAL ExHIBITS—visual presentation of AEC material and process
developments of interest to general industry, together with references to
information sources, prepared in cooperation with the AEC Office of
industrial Development. This service is available for indumsiry frade
shows.

To facilitate the publication of information of intercst fo industry, editors of

business and technical publications are encouraged to maintain regular relations
with AEC installations; aund special introductory tours of unclassified techrical
facilities have been arranged for this segment of the press.

Close liaison has been maintained with the Office of Technical Services of
Commerce Department to bring significant atomic energy program developments
to the attention of the industrial audience reached by OTS publications.
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APPENDIX 9
AMENDMENTS 170 THE AToMIC ENXERGY AcT oF 10461
Pooric Law 164—83p Coxgress
CriAPTER 283—18T SESSioN
S. 2399
AN ACT
To Amend the Atomic Energy Act of 1946, as Amended

Be it enacted by the Senaie and Housc of Representatives of the Unilted States
of Americe in Congress assembled, That section 2 (a) (4) (B) of the Atomic
Energy Act of 1946, as amended, is amended to read as follows:

“(B) a Division of Military Application and such other program divisions
(not to exceed ten in number) as the Commission may determine to be neces-
sary to the discharge of its responsibilities, Each division shall be under the
direction of a Director who shall be appointed by the Commission and shall

" pe compensated at a rate determined by the Commission, but nof in excess of

$16,000 per anuum. The Director of the Division of Military Application shall
he a member of the Armed Forces, The Commission shall require each such
division to exercise such of the Commission’s powers as the Commission may
determine.”

Src. 2. Section 10 (b) (5) (B) (iv) of the Afomic Energy Act of 1946, as
amended, is renumbered as section 10 (b) (§) (B) (vii).

SEc. 3. Section 10 (b) (5) (B) of the Atomic Energy Act of 1946, as amended,
is amended by adding the following subsection:

“(iv) In the event an investigation made pursunant to sections 10 (b) (5)
(B) (i) and (ii) develops any data reflecting that the individual who is the
subject of the investization ig of questionable loyalty, the Civil Service Comn-
mission shall refer the matter to the Federal Bureau of Investigation for the
conduct of a full Aeld investigation, the results of which shall be furnished {o
the Civil Service Commission for its Information and appropriate action.”

Sec. 4. Section 10 (b) {5) {B) of the Atomic Energy Act of 1946, as amended,
iz amended by adding the following subsection :

“(v) If the President deems it to be in the national interest, he may, from
time to time, cause investigations of any group or class which are reqguired
by sectiong 10 (b) (5) (B) (i) and (li) to be made by the Federal Bureau of
Investigation rather than the Civil Service Commission.”

Sre. 5. Section 10 {b) (5) (B) of the Atomie Energy Act of 1946, as amended,
is amended by adding the following subseciion:

“(vi) Notwithstanding the provisions of sections 10 (b) (5) (B) (i) and
(i) above, a majority of the members of the Commission shall certify those

! Provious amendments to the Atomic Energy Aet of 1840 can be found in Appendix 10
of Ninth Semjanbual Report to Congress, January 1951, Eleventh Semiannual Report to
Congress, January 1852, and Twelfth Semiannual Report to Congress, July 1552,
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s;{eciﬁc positions which are of a high degree of importance or sensitivit
npon such certification the investigation and reports required by suep
giong shall be made by the Federal Bureau of Investigation rathep th
the Civil Service Commission.”

RBec. 6: Section 12 {(a) of the Atomic Energy Act
amended by adding the following subsection:

¥ ang
Drovj.
an by

-~

L

s

of 1948, as amengeq s

“(9) authorize such of its members, officers, and employees ag it de
necessary in the interest of the common defense and security to carry ﬁreaems
while in the discharge of their official duties. The Commission aa s

authorize such of those employees of its contractors engaged in guarg ilu&:lisu . fB; f_:
at facilities owned by the United States as it deems necessary ip the iﬂterees of 104
of the common defense apd security to carry firearms while in the dischy st i ()
of their official duties.” Be o E sth
Spc. 7. Section 12 (a) of the Atomic Energy Act of 1946, ag amendeq, 3 " rions o0
amended by adding the following subsection: '8 & g ame
; “(10) make, promulgate, issue, rescind, and amend such rules and re to prox~
Jations as may be necessary to ecarry out the purposes of this Act.” gu- azgmse:
SEC 8. Section 15 (e) of the Atomic Energy Act of 1948, as amended, jg fion pr
_nmended by adding at the end thereof the following sentence: ‘The committes for the
is an_thorized to permit such of its members, employees and consultantg ag it 77 shall b
deems necessary in the inferest of common defense and security to CATTY fire. i in the
arms while in the discharge of their official duties for the committee % ghell D
SEc. 9. The provisos contained in section 1 of the Act to provide for certain :2 eancell
investigations by the Civil Service Commission in lien of the Federal Bureay of Z SEC.
Investzation and for other purposes, approved April 5, 1952, are hereby re ;E «“plant
pealed as of the date of this Act insofar as they &pply to the Atomie Energy *“' repedle

Act of 1946, Appr
Approved July 31, 1953.

R TL] .

PUBLIC LAW 262—83D CONGRESS
CITAPTER 432—15T SESSION
B. 671

AN ACT

To Amend Section § (D) of the Atomic Energy Act of 1946 relating to the
ezemption of activitics of the Atfomic Emergy Commigsion From Biate and
Locgl Tazalion. :

. ~mu;iiiﬁﬁﬁuﬁﬁilﬁ‘Hiiimmiiniée.;.-;:-.-‘. .

Be it enacted by the Senate and House of Represenlatives of the United States
of America in Congress assembled, That section 9 (b) of the Atomic Energy
Act of 1946 is amended by striking out the last sentence thereof.

Sgc. ©. This amendment shall be effective only as to tax liabilities whick
acerue on or after Oetober 1, 1033,

Approved August 13, 1953,
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PUBLIC LAW 137—83D CONGRESS
CHAPTER 228—18T SESSION
H. R. 4803

v . AN ACT

»

To Amend the Atamic Energy Act of 1846, as Amended.

: Be it enacted by the Senate and House bf Representatives of the United Statea

7L of America in Congress assembled. That section 12 of the Atomic Energy Act

gt 1946, a5 amended, is amended Ly 2dding a2 new subsection (d)} as follows:
% +(d) The Atomic Energy Commission is authorized in connection with the
P construction or operation of the Oak Ridge, Paducah, and Portsmouth installa-
tions of the Commission, without regard to section 3679 of the Revised Statutes,
gs amended, to enter into new contracts or modify or confirm existing contracts
to provide for electrie-ntility services for periods not exceeding twenty-five years,
gnd such contracts shall be subject {o termination by the Commission upon
- payment of cancellation costs as provided in such contracts, and any appropria-
-~ gon presently or bereafter made available to the Commission shall be available
.= for the payment of such cancellation costs. Any such cancellation payments
= ghall be taken into consideration in determination of the rate to be charged
in the event the Commission or any other agency of the Federal Government
shail purchase electric-utility services from the contractor subsequent to the

eanceliation and during the life of the original contract.”

Sec. 2. The first proviso under the appropriation to the Commission for

*Plant and equipment” in the Supplemental Appropriation Act, 1953, is hereby
repealed.

Approved July 17, 1953.
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