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3 FORETORD 

The historic proposal of the President before tlie Fnited Sations 
December S marks a significant new stage in atomic energy de- 

itn 
culopment. As this report is submitted to the Congress the discussions 
$fop osed by the President have just begun. 
,*long the nunierous developments in the atomic energy program 
the United States during the last G nionths was the start of a d 
id 'ect, for the design and construction of tlie Nation's first full-scale 

This decision v-as made against a 
~ ~ :,,dustrial nuclear powerplant. 

ound of continued progress in reactor development. 
a basis for further civil defense planning, the health and safety 

stticities of the technical cooperation program in whicli the United 
si&~, Canada, and the United Kingdom joined in 1948, were en- 

ed to include information relating to blast, heat, and radiation 
s of atomic explosions on human beings and their environment. 

ontinued emphasis was placed on the &scoiTery, development, and 
itation of new sources of raw materials and the building of new 

ts to ready these materials for the Commission's manufacturing 
ities which continue to expand. Raw materials sources, both 

mestic and foreign, increased and there are now nine ore processing 
ters in the United States. 

The ner feed materials plant at Fernald, Ohio, was completed and 
me expansion of these facilities is already iinderway. Throughout 
AEC operations new plants came into production, raising the level 
out.put and decreasing unit costs. 
During the second hali of tlie year the AEC construction program 

munted for 3.35 percent of the Nation's total construction 
-rpenditiires. 
In connect ion with research and development in the weapons pro- 

ztm, preparations are underway for an experimental test series at 
*-!e Pacific Proving Ground. Recent technical developments in the 
reduction of weapons and weapon components made it possible to 
3-ncel construction of the Spoon River explosives plant, resulting in 
iubst an t ia1 sa vi ng . 
Khile continuing the necessary study of means of protecting man 
hst the hsrmfiil effects of radiation, the Commission gave in- 

ed emphasis to finding new and improved methods of applying 
ear radiation in the treatme.nt of human disease. Further prog- 
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VI11 FOREWORD 

nuclear power. 
Events of the year at home and abroad drew attention to then& 

for important amendments to the Atomic Energy Act. Ths Commis 
sioners and staff have given, in recent months, considerable time tr, 

the preparation of recommendations which dl 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. Boyer ~~ho had completed the three-year term he had 
agreed to serve. In the staff, Walter J. Williams resigned, effectiF-e 

February 1,1954, as Deputy General Manager ; Dr. William L. Darid- 
son, as Director of the Office of Industrial Development, effedfe 
December 31, 1053, and Dr. Walter F. Colby, as Director of the Mta 

of Intelligence, effective September 2'7, 1953. 
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Part One 

- Major Activities in Atomic Energy 

4 si Programs, July-December 1953 
~ 

~ 
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Raw Materials 

progress was made during the second half of 1953 in all phases of 
be &mmission?s raw materials procurement program. Overseas 

ces of uranium were expanded and further deyelopment is being 
9fl 
pushed. The steady increase in the domestic production of uranium 
' and concentrates was maintained and expansion of the mining 
tlFe 
dwtry continued. Exploration activitibs, both foreign and domes- 

in 
s Rere further e,xpanded and there were advances in research and 
!IC7 

ess development. 
?fl 

DOB~TTC PRODUCTION 

September the Commission extended from March 31, 1958, to 
gar& 31, 1962, the expiration date of its guaranteed minimum price 
&edule for uranium ores on the Colorado Plateau. The Commission 

extended from February 28,1954, to February 28, 1957, the time 
juring which initial production of uranium ore from new domestic 

es will be eligible for bonus payments. These actions were taken 
inuing incentive for the discovery, development, and 

duction of uranium from domestic sources. 

Ore is being produced from over 525 mines, mostly on the Colorado 
lateau, with principal production coming from the Morrison and 

ations, and more recently from the Chinle, Entrada, 
ad Todilto formations. In South Dakota and Wyoming the Lakota 
hnation has been the principal source of ore production. Some 
-duction is also coming from fissure veins in the Marysvale, Utah, 
strict, the Colorado Front Range and the Boulder Batholith area 
ear B,oulder, hlont. 
The three main types of ore being produced are the vanadium-rich 

7s from the Morrison formation, the yanadium-poor ores from the 
'iinarump formation and the limestone ores from the Todilto forma- 
m. Mine operators, who n few years ago were mining ore mostly 
m the rims of canyons or through inclined shafts a short distance 
12 from the rims? are now mining through vertical shafts, some of 
ch will be as deep as 600 feet, as the more easily accessible deposits 

3 depleted and deeper deposits are discovered and developed. 

3 



4 MAJOR ACTIVITIES 

Ore Processing 

Uranium from Phosphate 

The second plant for byproduct recovery of uranium from phw 
phate rock was completed in October at Texas City, Tex., by the Texs 
City Chemicals, Inc.? and is now in production. The third and fonfit 

plants, under construction in Florida by International Minerals and 
Chemicals Corp. and Virginia-Carolina Chemical Corp., are expect,& 

to be ready for production early in 1954. 

i5egishtio.n Relating to Oil and Gas Leases 

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

which provides a means for validating mining claims located betaes 
July 31, 1839, and January 1, 1953, on preexisting oil and gas la- 
on the Colorado Plateau area. The statute, however, did not OPE 

lands covered by such leases to future mining locations. The 
mission is preparing to issue leases on such lands in order to 1~~~~~~ 

and encourage private prospecting and mining. Details of the 1eGT 
conditions will be announced. 

Additional Acces.s Roads 

$ 
Canada 

Operations by 
Eldorado mine iz 
normal and uran 
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areas. These roads are being built in Utah, Colorado, Arizona, 
exico? and South Dakota. 9 total of '783 miles of access roads 

completed under an earlier prograni. 

FOREIGX PRODUCTION 

stantial quantities of uranium were delivered t;o the United 
s from foreign sources during the second half of the year. 

rt Congo 

Belgian Congo continues to be a major producer of uranium for 
omic energy program. 

pts from South Africa increased as additional plants went into 
on to recover uranium as a byproduct of the gold mining in- 
on the Witwatersrand. Western Reefs Exploration and De- 

doprnent Co., Ltd., and Stilfontein Gold Bhing Co., Ltd., completed 
-?n- facilities in August. Additional plants are scheduled to be com- 
;led in 1954. 

Operations by Eldorado Mining and Refining Co., Ltd., at the 
dorado mine in Great Bear Lake in the Northwest Territory were 

gmal and uranium deliveries were on schedule. Eldorado's new 
:.recessing mill at Beaverlodge in the Lake Athabaska area in North- 
n Saskatchewan is in full operation. Uranium concentrates are 
ing received regularly from this source. 
Exploration and development of the deposit discovered by Gunnar 

hld Mines, Ltd., in the Lake Athabaska area have proved this de- 
t to be important and plans are being made for private construc- 
of a processing plant in the ricinity. Widespread uranium de- 
ts have been found in the Blind River district of Western Ontario, 

of Lake Huron. Large scale prospecting and development 
emay in this region may result in new mining and milling opera- 

Uranium prospecting and exploration activity reached a new 
;rk- throughout Canada during the last season. 

Derelopment of the Radium Hill mine in South Australia has 
tgessed on schedule and a concentrator being built at Port Pirie 

- -1""""- r-, * ,s ~ I .'n 



6 MAJOR ACTIT?fTIES 

DOBSESTIC EXPLORATIOK 

Principal area of exploration actirity by the Commission is 
Colorado Plateau where most of the domestic uranium ore ib pro- 
duced. Important deposits of uraniuni ore have ah been found out- 

side the Plateau proper. Principal off-platmu areas of illtensire 

exploration and ore production activity have been the &rFsv\.,le 
district in south central Utah and the area in South Dakota and 
Wyoming surrounding the Black Hills. Other ceiiters of Potential 

importance are the Colorado Front Range, the Boulder Batholith area, 

iiear Boulder, Mont., and several widely separated points in Arizona 
Recently an area of widespread ore deposits was discovered in & 
Wind River Basin in Fremont County, wyo-, and active prospecting 

is in progress. 
On the Colorado Plateau private interests have discovered sub- 

stantial new ore deposits in the vicinity of Big Indian Wash. nm 
Moab, Utah, in the Chinle formation, a hitherto relatively LinppG 

ductive source. Drilling and other exploration by the Cornision 

and by private operators have revealed additional ore deposits in 
area. Other important areas of exploration activity on the plateau 

have been the Temple Mountains district, and the White Canyon, Sm 
Rafael Swell, Circle Cliffs, and Elk Ridge areas in Utah; Uintah 
Basin, Bull Canyon, Polar Mesa, Long Park, and Jo Dandy areas in 

Colorado ; the Monument Valley, Lukacliukai Bfountains, and Hol- 
brook areas in Arizona ; and the area around Grants and on the nearby 
Laguna Indian Reservation in Kew Mexico. 

RESEARCH AKD PROCESS DEVELOPMEWT 

Sn important aspect of the Commission's raw materials program 
is research and process development. Process technology studies hare 

been undertaken to find means of treating new types of ore, foreip 

and doinestic, and to develop suitable methods of extracting uranium 
as a b-j-product from such low-grade sources as phosphate rock. .. shale 
2nd lignite. Geological, geoph-j-sics1 and mineralogical research also 

," >, :' i -. -.,-a are important parts of the Cornmission's program. A more detailed 
I" 
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ssion of the Commission’s research and process developlent 
vas presented in the Fourteenth Semiannual Report. 

Zom Studies 

ercial phosphate rock, a source of bFproduct uranium, is pro- 
rom the lower layer of the Bone Valley Formation in Florida. 

e upper layer of the Bone Valley is known locally as the leached 
This material is currently being discarded as overburden waste 

Th 
:one* 
daring mining oper a t’ ions. The leached zone contains uranium in 
Dcentrations somewhat higher than in the phosphate rock and be- 

@? 
the zone is extensive it is an important potential source of @use 

,Aoium. The Commission has been investigating the feasibility of 
ratting uranium and possible co-products such as phosphate and 4 

,jWina from material. Principal research contractors in this pro- 
are the International Minerals and Chemicals Corp. and the 

Tennessee Valley Authority. The program has already led to de- 
*leloprnent of processes which are being tested on a pilot plant scale. 

b rran,iferous Shale Project 

The Commission is continuing studies of the technical and economic 
feasibility of mining and recovering the small quantity of uranium in 
[be Chattanooga shale. 

Product ion 
The quantity of fissionable materials produced during the last half 

of 1953 met the approved schedules, with the trend of production con- 
:inuing to rise. 

Construction Progress 

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

fully operated. Some of the units of this integrated center are being 
spanded. 
Construction of other production facilities at Hanford, Wash., Oak 

Eidge, Tenn., Paducah, Icy., Portsniouth, Ohio, and Savannah River, 
3, C., is proceeding satisfactorily. 

he of Reactor neat 
I 

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



8 &MOR ACTIVITIES 

Ej&t& Power for Gaseous Diffusion Plafifs 

Formal long-term contracts for the suPP1!: of I?o>T7er to oak Ridgp, 
Paducah and Portsmouth gaseous diffusion plants mere Signed 
Electric Energy, Inc. (EEI) , the Ohio Valley Electric Corp. ( OVEC. 
and the Tennessee Valley Ailthority (TVA). These contrack ex- 
pressly authorized by Public Law 137, Conge=, Confirmed ar- 

rangements the Commission had previously made with the thrw 
power suppliers under limited authority. In the event the cornis. 
sion terminates them, the contracts now in effect make specific pro- 

vision for the payment of cancellation costs. 

1. 

Power Supply 

Five steam generators, three in the TVA Shawnee plant and ho 

in the EEI Joppa plant are supplying a substantial portion of he 
power currently required by the Paducah diffusion plant. The second 
and third Shawnee units were placed in operation on June 21 

October IO, respectively, and the two generators at Joppa began q- 
eration June 27 and ,4ugust 1, respectively. 

To meet power requirements, including reserves, of full-scale op 

eration of the Paducah and Oak Ridge gaseous diffusion plants DOE 

under construction, 15 additional generators are being designed and 
constructed. Four of these units are to be installed at the Jopps 
plant. TVA will install the 11 others at various locations in its 

system. Five of these TVA4 units are scheduled to be added to the 
Shawnee plant, while tm-o each will be added at the Kingston steam 
plant in east Tennessee, the Gallatin steam plant on the Curn~er~~~~ 
River, and the John Sevier plant near Rogersville, Tern. 

%i 
* Government C 
1 tion project a 
i complaints of 
' than $1 billioi 
4 to the Chairm 

Representativt 
wrote: "It gb f 

: committee's re 
project. As T 

is being hand1 
f a congressiono 
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associated wit 

Construction of the Ohio Valley Electric Gorp.% Kyger Creek plan4 The magnit 
near Cheshife, Ohio, and Clifty Creek plant, near Madison, fnd- = phasized the 1 

scheduled to serve the Portsmouth plant, proceeded according to plan. 1; I the greatest e 

The Clifty Creek plant, will contain six generators and the KJPr *'a4 requirements. 
Creek plant, five units. mbodving br? 

t 283269-54 
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ese generating facilities are completed OVEC, EEI, and 
supplying power to the various plants from other units of 

Construction And Supply 

November, largely as a result of progress in the construction 
major new plants at Savannah River, Paducah, Oak Ridge, 
uth, and Hanford, capital investment in atomic energy plant 
was estimated to have grown to about $5.1 billion before 

rred for new plant and equipment averaged about $100 
a month during the second half of 1953 compared with an 

onth in the first half. after risk# to an 
monthly peak of $125 million early in 1954, monthly con- 
costs will decline gradually bringing the average level of 

of 
be 

estimated monthly construction expenditure 
uring calendar year 1953, these costs were 

n reserves. 

s to about $115 million per month for the first 6 
t &heir peak monthly level AEC construction co 

but 4 percent of the national continental average. 

?mtruction Management 

: fie Public Accounts Subcommittee of the House Committee on 
bvernment Operations conducted an investigation of the comtruc- 
ion project at Portsmouth, Ohio. The inquiry was prompted by 
3mplaints of improper bidding procedures and by the fact that more 
ban $1 billion are being expended on this project. In transmitting 
iothe Chairman of the Commission the findings of the investigation, 
lepresentative George H. Bender, chairman of the subcomrruttee, 
note: “It gives me pleasure to enclose herewith a copy of our sub- 
rommittee’s report on our study of the operation of your Portsmouth 

pject. As we state in the report, we have found that this project 
ibeing handled in an outstanding manner. It is all too seldom that 

gfessional comniittee has the opportunity to commend the object 
its investigation. Please convey our feelings to those mho are 

ated with you on this project.” 
magnitude of the Commission’s construction program has em- 

. slzed the need for good management nieasures in order to obtain 
&e greatest economies consistent Kith the atomic energy program 
quirements. Thus, the Commission has adopted design criteria 
Qbodying broad principles of 1o-x-cost design that conform to good 

283269-54-3 
z 
I“ i: 



10 MAJOR ACTIVITIES 

modern practice. In addition, to secure the most competent 
planning and management of labor, the Commission empl 

skills of experienced priTate contractors, selected after analFsiE rtf 
their demonstrated capabilities. These practices are f~l~~~~~~~~~~~ 

to economy in construction. 

Small Business Participation 

The AEC functioned under the Defense Materials System and fie 
supplement my Defense Order Rating System provided under the 

Defense Production Act to insure delivery of materials and equip- 

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- 
deniand picture, full advantage was taken of the priorities authoritF 
delegated to -4EC as a claimant agency. The AEC acted also as 

claimant for the power supply projects essential to the expansion 
programs at, Oak Ridge, Paducah, and Portsmouth. The direct ad- 
ministration of priorities for these projects was carried on by the 

Department of Interior. 
Priority ratings made available by the Kational Production Au- 

thorit:- during February 1953 for specific power generation units 

&r&msi.ng co 

The COD 
1101~ indust: 

erment anal 
UP to 3 pounc 
prior to this 
AEC authori 
materials for 

of the ( 
ing controls 

L 

Progress IT 
The average 
13,888 in 19, 

General Serv 
mileage data 
than the AE( 
average of 11 

In the face 
there has be€ 
stores invent( 
investment ir 
gram operati 
fiscal year 19, 
against opera 
inventory ma 
t0 $82.1 millit 

' estimated to 
percent small 



JULY-DECEMBER 19 5 3 11 

ntial to the AEC expansion prograni at Oak Ridge, Paducah, and 
, tsnloutli continued in effect. However, the power suppliers hare 
1 or 

,heduled the commercial operating dates of some of these units 
of delays in the manufacturing of major component parts. 

Commission, SPA, and the poxer suppliers have worked closely 
sb the manufacturers to minimize the delays which continue to re- 

$e the Commission's close attention. 

e Commission relaxed its source material control regulation to 
industrial, coininercial, hospital, Federal, State, or other Gov- 

ent analytical laboratories, to obtain annually for analysis work 
3 pounds of chemical compounds containing urailium or thorium. 
to this change such laboratories were required to obtain specific 

to purchase any quantity of uranium and thorim 
als for use in routine laboratory work. The amendment is the 
f the continuing policy of the Commission to administer licens- 

ontrols ivith the least possible interference with the licensee. 

:e? Utilization of Automobiles 

progress was made toward more effective utilization of automobiles. 
average annual mileage per car increased from 9,772 in 1949 to 

13% in 1953, a 42 percent gain. According to statistics of the 
aeral Services Administration only one of the agencies that report 
~Ieage data reached a higher arerage mileage per automobile in 1933 
;m the ,4EC, while the AEC average exceeds the Government-wide 
?rage of 11,312 by 2,576 miles. 

3u&iOn. in Stores Inventories 

In the face of continued expansion in the Commission's operations, 
has been a steady and substantial reduction in the operating 

ventories. At the end of fiscal year 1949 the Commission's 
nt in operating stores was $90.5 million in support of a pro- 

m operating at a cost level of $293.5 million. By the close of 
%a1 year 1953 the value of the stores inventory was $85.3 million as 

5nst operating program costs of $720 million. The Commission's 
"entory management program calls for a further reduction of stores 
&l million at the end of fiscal year 1955 in support of operations 

ated to cost $1.2 billion. This goal represents an inventory 9 
Writ smaller than in 1999 for a program nearly four times greater 

. 



MAJOR ACTIVITIES 12 

than the 1949 operations. The folloFing chart illustfat 
tion achieved or projected in fiscal years through 1955. 

OPERATING STORES INVENTORY 
S OF DOLLARS 

RELATIONSHIP TO OPERATING 
COSTS 

1949 50 51 52 53 54 55 

FISCAL YEAR 

MONTHS 

15 

10 

5 

0 

Military Application 

Atomic weapons were produced at the rate directed by the presi- 
dent. Improveinents continued to be made in weapon desip Bnd 
fabrication. Expansion of the weapons production complex pro- 
ceeded satisf actorily. 

Construction of the Spoon River explosives processing and as- 

sembly plant near hllacomb, Ill., -\ras canceled. This action xas p- 
sible because technical developments will considerably enlarge the 

output of existing plants which turn out the same products as xould 
have come from tlie projected new plant. It bas been established 
that tlie 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 I.-)(; 
million. In addition? about $4 million in start-up costs and $3 mil- 
lion a Fear in recurring operating costs will be sard. Payments 
for work already accomplished and costs of contract termination 
expected to reach $2 million. 

Research and developiiient activities during this period continad 
to be directed toward the design of new and improved \Teapons 

Further experiments will be required and preparations are underxa? 
for a test series at the Pacific Proving Ground. 
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Herbert POI 
In additio 

and Devel01 
is engaged ii 

to the weapo 
carried out t 
naval f adit 
empl open t 

The AEC 
bility for t 
Berkeley an 
Office which 
ons prograu 
nated the S: 
assignments 
tion to supei 
rill adminir: 
tracts and p 
meiit, and tl 

A draft c 



JWLY-DECEh.IBER 1 9 5 3 13 

@truction of research facilities is proceeding satisfactorily. The 

at Los Alamos trhicli Kas begun in 1948 for the replacement 
cadime temporary facilities by permanent installations, is I~OW 

osimatefy 90 percent complete. 
e major effort iiirolved in the research, development, and testing 
capons has been performed bS the Los Alamos Scientific Lsb- 
TT and the Sandia. Laboratory, which are operated for the Corn- 

gion under contract by the University of California and Kestern 
ric Co., respectively. During recent years, the University of 

ia Radiation Laboratory, at Berkeley, Calif., has gi-t-en its 
ce on certain phases of the weapons program and has par- 

order to augment research in the field of weapons and to gain 
participation in the program by scientists at UCRL and else- 
the Conmission, with the cooperation of the University of 

fornia, established in June 1952 a weapons research laboratory at 
re, Calif. Dr. E. 0. Lawrence, director of UCRL, and Dr. 
Pork direct the program of this laboratory. 

addition to the weapons work of UCRL, the California Research 
d Development Co., subsidiary of Standard Oil Co. of California, 

legaged in a separate research and development project not related 

weapons effort of UCRL. The programs of both contractors are 
:m-ied out at the Livermore site. This site, formerly a United States 

facility, was acquired by the Commission in 1950. The p;esent 

EC on January 1, 1954, transferred administrative responsi- 
jiljQ for the University of California Radiation Laboratory at 
Jeerlieley and the Lirermore Laboratory to the Santa Fe Operations 
Ifice which superrises several other installations related to the weap- 

a program. The San Francisco Operations Office has been redesig- 
ted the San Francisco Field Office and is responsible for the same 

ents previously carried out by the operations office. In addi- 
o supervising the weapons trork, the newly designated field office 

administer on behalf of -4EC staff divisions in Washington con- 
ts and programs related to biology and medicine, reactor develop- 

in both overseas and continental test operations. 

ment at Livermore is approximately 1,500. 

ent, and the physical sciences. 

Community Operations 

A draft of legislation designed to facilitate the establishment of 
'3 - a-government and to permit private ownership of residential and 
- ommercial property in Oak Ridge, Tenn., and Richland, Wash., has 
en under consideration by the Commission and other interested 

%era1 agencies for some time. Comments and recommendations of 
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Savannah River 

tar% de and sc 

qbout 16. 

colne from ( 

c 

others continue to operate, one at Aupsta, Ga., and tfhe other ai 
-4iken, S. C. 

Bv December 31, the total cost to the Government of the temporam 
family housina 3 financed with private capital, with a revenue guaranCT 
arrangement, amounted to $7,122,103. This cost is being offset & 
part by receipts from the sale of the trailers, which total $;1,361,6.$& 

The highest current estimate of the final cost to AEC for this temp 
rarv housing indicates that the cost will be no greater and probab]F 
wili be less than if AEC had built and operated the dwellings. 

&4t the end of the year the 2,913 permanent rental dwellings built 
under Title IS 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; 5% 
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 mill employ about 26,000 constructioa 
workers at the peak construction period late in 1054 and by that time 
an additional 2.400 permanent operating employees are expected ta 
be xorking at the site. The labor market area for this project k i 

made up of Jackson, Pike, R.oss, and Scioto Counties in Ohio, Kith an J 

estimated population of 180,000 before the project was begun. Late in 

units mere c 
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construction and operating employees at the Portsiiioutlr plant 
y comprise almost 30 percent of the total eiziploj7ment in the area, 

ing workers in agriculture? manuf acturiiig, construction, finance, 
and service fields. 

out 16,400 of the construction workers for the AEC project Kill 
me from outside the area. Housing and Home Finance Agency has 

med 1,150 housing units to meet requirements of these tem- 
The HHFA Bas also approved 1,000 units of Title 

housing to help accommodate the 4,100 operating employees who 
1 be employed at the project by the end of 1955. Almost 1,900 of 

permanent employees are expected to conie from outside the 

s of December 31, 165 temporary and 3'75 pernianent dwelling 

era1 grants totaling $1,063,300 have been approved under Public 
bw 139 by the HHFA and the U. S. Public Health Service to assist 

the end of the year, local school districts had been granted 
9 000 by the Office of Education for the construction of perma- 
classrooms and requests for additional permanent and some 

orary school facilities were under consideration. Additional 
s will be made available to assist in the maintenance and opera- 
f school facilities in the affected area. These grants are author- 
by Public Laws 815 and €34, 81st Congress. The new facilities 
not be a.vailable until the beginning of the 195G55 school year, 
the result that existing facilities remain overc.rowded. 

gra ry workers. 

is 

labor market area. 

ere completed and occupied in the Portsmouth area. 

the necessary expansion of sewer and water facilities. 

Overall increases in utility rates at Los Alamos and utility and 
tal charges for AEC housing at Sandia Base were made effective 

t 1, 1953. Metering of mater as a conservation measure was 
at Los Alamos on the same date. 

Los Alamos community construction now programed includes re- 

:dcement of the existing airstrip with a new airstrip at White Rock 
tld continued replacement of old substandard housing units, largely 
:the area between the airport and the community center. 

i lrQuing units were occupied on December 31. 

~~ , ... , ._ ,." ........I. .... 
... . .. .,... . i i 
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A lease f orm for land to be used for a Privately financed cOmmerciQl 
center will be given to Oak Ridge Properties, Inc., during J~~~~ 

1954, with a limited time being allowed for its execution. I 

All of the 1,000 Title VI11 housing units at Ricldand, TVayh., Rere 
completed and 148 were occupied on December 31. 

Both Oak Edge and Richland plan to add capacity to their =hm1 
systems. At Richland the plans and specifications for a high Rhwl 
addition are nearing completion and the need for a nex elementam 
school is being reexamined in the light of current requirements, it 
Oak Ridge construction of a new junior high school is nearly &&a 

RENT CONTROL 

Oak Ridge 

In July Oak Ridge was certified as a critical defense housing arm 

by the Director, Office of Defense Mobilization (ODM), axid &e 
Secretary of Defense, under provisions of the Housing and Rent 
of 1953. As a result, housing accommodations which were subjm 
to Federal rent control on July 31,1953, continued to be controlled. 
On September 22 the Commission submitted a petition to ODBI 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 KO. A45. 

Richland 

The Richland-Pasco-Kennewick area =as decertified as a critical 
defense housing area for rent control purposes and as a consequenm 
Federal rent control in the area ended July 31,1953. In conformance 
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Bureau of the Budget Circular So. A45, Richlaiict residential 
ere adjusted as of October 1,1953, to levels prevailing for com- 

le private housing in the area. The adjustments resulted in 

rage increase of 26 percent above the rents existing immediately 
October 1,1953. 

Reactor Development 

ne Commission continued its program of developing improved 
ctors for industrial nuclear power and for naval and aircraft 

For these purposes expenditure of about $150 million 
ected during the fiscal year ending June 30, 1954. In addition, 

AEC sponsored research and development aimed specifically at 
roving production reactors at Hanford and Sarannah River. 

military propulsion and the production reactor activities con- 

A project was started for the first full-scale industrial nuclear 
aom er plant and the program of industrial participation in nuclear 

studies was enlarged. Industry teams at work surveying re- 
technology and studying reactor designs numbered eight at 

-end. AEC-sponsored work progressed on the power plant for 
rst nuclear submarine which was launched by the Navy on Janu- 

21. A large spherical steel building for housing the prototype 

$8 

’ 

indirectly to development of industrial nuclear power. 

&e power plant for the second nuclear submarine was completed. 
progress caused estimates of the cost of building and fueling power 

ors to continue downward with the result that the outlook for 
tual production of nuclear power competitive with power from 
oil, and gas further improved. 
mates of the cost of nuclear power plants vary greatly and 
by a wide niargin the $150 to $250 per kilowatt cost of in- 

ed capacity of conventional plants. Studies indicate that even 
lom-cost nuclear fuel is achieved not more than about $300 per 

owatt of installed capacity can be spent if a nuclear power plant 
to be competitive. Higher construction costs would have to be off set 

Treturns from the sale of byproducts. 
The AEC’s reactor development activities, supplemented by the 
5ntinuing surveys of industrial participation groups, indicate four 
rjor technical avenues to power from nuclear fuel at a cost which 
ay eventually be comparable with the cost of power from coal, oil, 
: gas. These are pressurized water, sodium graphite, fast breeder, 

-- 

homogeneous. Indications are that the first two can be tested out 
3 fairly short time-perhaps 3 to 5 years being required to complete 

-scale plant. Before a large plant of the third and fourth designs 
-be developed 5 to 10 years’ work will be necessary. While current 

-- 
-61 $I E t 

I 



In July the Commission authorized a nevi7 nuclear poxerplallt ppQ' 
1- ect, known as tlie Pressurized Water Reactor (PJl'x) and the derplop- 

ment, design, and construct.ion of the reactor part of the plant ffag 

assigned to the M7estinghouse Electric ColllpanF. lJTith an electrical 
capacity of at least 60,000 kilowatts the PT-'S'R will be a major adranee 
toward realization of civilian nuclear power. 

Building and operating a plant of this size will yield muc1, mclpp 

dependable cost data and technological experience than coulcI &- 
tained from n smaller plant. The pressurized light %rater reactor 

ras selected in part because more is kno\Tn about this type thal, 
other types. A number of early reactors were water cooled and 

this technology was advanced considerably  ore by the recent 
of Westinghouse on the Submarine Thermal Reactor and on the can- 

celed large ship reactor project at Bettis Plant. Only slight enficlt- 
ment of the uranium fuel will be necessary to achieve a critical ma3< 
with the light water moderator and coolant. 

It is recognized that power from this first nuclear central statisll 
may not be competitive with power from modern conventional phnb, 
Hov~ever, nuclear power costs will really never be known until tllis 

and perhaps several large nuclear plants are built and operate& 
Although Westinghouse is the principal contractor, wide particip. 

tion by private enterprise and private capital is being invited. (?om- 
petitive bidding will be tlie general rule in purchasing componentti 

The Commission has invited offers from private industry to invest 
capital in the building of the steain and turbine portions as well nl: 
in the operation of the entire plant. Proposals must be submitted hy 
February 15,1954. 

Research and development on the PWR is well underwar. n'uclear 
experiments are being conducted to determine the amount of uranium 

fuel needed, its exact enrichment, the shape of the fuel elements and 
metliods of fabricating them. 9ccording to preliminary scleduling, 
tllis power plant should be in operation in 3 or 4 years. The possibilitf 
of locating it at, or near one of the AEC production plants to suppl! 1 
sn~all part of the porn-er required by the plant is being considered. 
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research and development work on these designs is aimed Prinlafilv 
at developing Power reactors, much of the information acquired - 
be applied to production Yersions of the designs. 

PRESSK-RIZED WATER REACTOR 
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prepared to make. This fact was illustrated in July 1953 bg in- 
*rial testimony at the nuclear poxer hearings of the Joint Coni- 

.ttee on Atomic EnergF of the Congress. Another consideration 

direct relationship of the derelopinent of nuclear power to the 
atioiial situation. 31anr countries now outside the orbit of 

In to the PWR project, raluable new information on pres- 

riaed water reactors was acquired during the past 6 months from 
ch and derelopment by Argoniie National Laboratory and Bettis 
fro111 experience in operating the Materials Testing Reactor and 

prototype Submarine Tlierinal Reactor, and from investigations 
&er contractors. 

et Russia have urgent need for nen- sources of power. 

OTHER REACTOR DESIGKS 

rth American Aviation, Inc., the major contractor exploring 
m-graphite po-iver reactors, continued its investigations. This 
of reactor would be cooled by liquid metal sodium and moderated 

phite. It would require slightly enriched uranium fuel. 
background of this design includes graphite technology de- 

doped largely at Hanford and sodiuin technology which has grown 
ut, of work on the Submarine Intermediate Reactor by the Knolls 
tomic Power Laboratory, and out of investigatioiis at the Argonne 
dtional Laboratory and the Oak Ridge Sational Lab0ratory.l 
The Argonne Laboratory continued its promising, yet very dif- 
ult and long-range research and developme.nt toward a practical 

.*der reactor for power-a reactor that would produce as much fis- 

yonable material as it consumes or more. A fast reactor in which fuel 
ifisiolled largely by fast neutrons now appears to be most attractive 

r this purpose. More detailed data on the breeding process %as 

ned by ilrgonne from various investigations, including those 
the Experimental Breeder Reactor at the Xational Reactor Test- 

The Homogeneous Reactor Experiment, an experimental reactor 
th a 1,000-kilomtt heat, output, and its nuclear power plant at Oak 
dge were put back into operation after being shnt down several 

mths for impro\-enients. A variety of experiments continued to 
.educe a large smount. of data on the unique homogeneous desip in 
&ch the fuel and nioderator are one liquid. Potential advantages 
-4ude simple chemical processing of fuel, simplicity of construction, 
;iE elimination of fuel fabrication. 

Station in Idaho. 

8 is operated for the AEC bx General Electric Co., Argonne, by the University 
icW0, and Oak Ridge by Carbide R Carbon Cbemlcals Co., a division of the Onion 

*;de C Carbon Corp. 
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lk DUS~UL P ARTICIPATIOX 
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The Commission appro-i-ed fire new suneys of reactor teclmolor,, 
and, at the request of the Joint Committee on Atonlic Ener b' 

the Congress, prepared an interim report which estimates the swialt 
political, economic, and international effects of nuclear power 
committee asked for such a report-even though at the July llearing 
the Commission gave the YieiT that the hie for a report 
section 7 (b) had not arrived-to aid consideration of contemplatet, 

- -.. 
changes in legislation. 

Sumeys of Reactor Technology 

After authorization in October, the five new survey teams im- 
mediately began studying reports, visiting AEC laboratories and 
plants, and talking with Commission and contractor scientists and 
engineers. The neK teams are : (1) Duquesne Light Co., Pittsburgl,, 
and Walter Kidde Suclear Laboratory, he., Kew York City; (2) a 

five-companj group consisting of Commonwealth Edison Co., Chicavo 
111. ; Union Electric Co., St. Louis, Mo. ; Bechtel Corp., San FranciGo) 
Calif. ; Pacific Gas Sr Electric Co., San Francisco, Calif. ; and b,er- 
ican Gas & Electric Service Corp., h'ew york, N. Y.; (3) Gener;ll 
Electric Co., Schenectady, S. 1'. ; (4) Kewport Kew Shipbuilding and 
Dry Dock Go., Kewport Xews, Va.; and (5) Tennessee Valley du- 
ihority, a Government agency, Wilson Dam, ,41a. 

The five-company group includes 3 of the original 4 teams, her- 

ican Gas 6; Electric is the only new contractor of this group. & 
b woup is continuing work on solutions to the problem of economic 

nuclear poxer but it is not bound by the earlier desi,- which, 
addition to electricity, mould produce plutonium of weapon ,md% 

The Foster If'ZLeeZer-Pioneer Service Group, to which Diamond &- 
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. Its 
first report contains a technical summary of the design features of 

these nuclear powerplants, an economic analysis of those to dkh 
cost data could be applied, and engineering evaluation of the fotlr 

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 pomerplanb. Ab? 
fissionable material produced was assigned only a fuel value. 

Y 

In addition to these new teams there are the following industrial partidpatian iWnpr: 

(1) Dow Chemical Co., Midland, Nich., and Detroit Edison Co., Detroit, 3fich. ; (2) Foe*er 
wheeler Corp., New Tork. h'. T., Pioneer Service & Engineering Co., Chicago, IIL, 
Diamond Alkali Co., Cleveland, Ohio ; and (3) Monsanto Chemical Co., St. Louis, It€*. 
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sidered promising are : thermal reactors using circulating fuel 
eding uranium 233 from thorium, fast plutonium breeders 
ng fuel that can be processed simply, pressurized water re- 

&[tors with long-life fuel elements, and sodium-graphite reactors with 
-fife fuel elements. The group is now working on a preliminary 

of a circulating fuel breeder povi-erplsnt as a basis for deter- 
approximate costs and the degree of derelopment necessary 

This design will then be com- to architect-engineering To&. 

with other t,hermal breeder designs. 

QTwmiml-Detroit Edism Group. This group and 25 associated 

flmpanies continued work on a reference design for the special fast 
type of reactor which it has found most promising. The 

&or would utilize highly enriched uranium or plutonium, operate 
,t high temperature, and use a fluid fuel or an easily fabricated solid 
be1 element. 
ne group has about 40 fuU-time scientists and engineers at work. 

It if concentrating on an enriched, low-melting-point alloy for use in 
bel elements and in the breeder blanket. Operation of the reactor 
,nd its chemical fuel processing facilities would be integrated at one 
$ation. 
Dow Chemical and three of the associated companies-Allis Chalm- 
6 Manufacturing Co., West Allis, Wis.; Rabcock & Wilcox Co., 

Pork, N. Y.; and Ford Motor Co., Dearborn, Mich.-are doing 
hysical research and development on the proposed reactor. In addi- 
on, the group has contracted with Nuclear Development Associates, 
fib Plains, PIT. Y.; Mine Safety Appliance Co., Pittsburgh, Pa; 
Zfford Manufacturing Co., Waltham, Mass. ; and Modine Manufac- 

'ng Co., Racine, Wis., to perform various investigations. Included 
3 these projects are development and fabrication of fuel elements and 
helopment of liquid metal test loops. All this work sponsored by 
h group is coordinated with certain AEC general reactor research 
ad development carried on at Argonne National Laboratory, Ames 
kboratory, Battelle Memorial Institute, and Massachusetts Institute 
?f Technology. 
The design and cost studies of this group are based on a commercial 

he1 value for the bpproduct fissionable rnnterial and the fission prod- 
:ds. It is also assumed that the reactor and the processing plant 
mld be completely financed by prirat>e capital with no government 
bidy. 

cmmnwealth Edz'son-Public Service Group. In June 1953 the Com- 
&onwealth Edison-Public Service group submitted a technical evalua- 
%I of several reactor types, including homogeneous and sodiwn- 
aphite reactors and a power breeder design develobed by the Knolls 
:krnic Power Laboratory. 
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the helium coolant. The group then studied a pressurized heavy water 
reactor burning natural uranium f d. The heaFTy water makes pes. 

sible use of natural uranium but requires a larger pressure vessel ti,al, 
would be necessary for light water. Nest, a light water design with 
slightly enriched uranium was studied. The cooling water of the 

pressurized water reactors would be at a pressure of about 800 Pounds 
per square inch. Each is considered suitable for development in about 
3 to 5 years. The new five-company group is reexamining the pre- 
surized water concept for reactors to produce power primarily, puel 
credit only would be given any fissionable material produced. 

The Monsanto- Unwn Electric Grozrp (since October, Monsanto only I 
The 16 full-time scientists and engineers of this group Completed 
series of feasibility studies of a dual-purpose, graphite-moderated, 
sodium-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 eIw- 
tricity. The reactor mould also produce plutonium or uranium 233. 

The current Monsanto proposal is to construct and operah a 

mechanical mockup of full-scale components, prepare a detailed desi,Rn 
of a complete, full-scale plant, conduct a joint research and denlop- 
ment program, and study legal and administrative problems. 

The RIonsanto company estimated that this program vould coa 

less than $5 million and proposed that the cost be the “divided appropri- 
ately with AEC.‘’ Its purpose 

would be to enable the conipany to determine Thether it can proceed 
with the finxnciiig of a full-scale product ion reactor and powerplant. 
Monsanto recommends that a 5- to IO-year agreement with the AEC 
to purchase plutonium at a competitive price follow. From its studies 

Monsanto has concluded that electricit1 and fissionable material can 

be produced more cheaply together than separate1)- and hence that 
government denixnd for plutonium or uranium 233 provides the 011b 
way a privately financed reactor business can get started in the near 
future. 

The Eechte7-PnciFc Gas and Electric Group (now in the five-compW 
group) has combined heay and light TT-ater in one design, using 11efiV 
mtter for moderation and light water for cooling. Kith a minilnu*l 

.* 

The program would last 2 years. 
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nt of expensive heavy vater, the design retains use of natural 
+$IOU 
i,I.alliL1m fuel and thus avoids enrichment expense. Hox-ever, this 

considered most promising the long-range del-elopment of a 
IlrOUP 

reeder reactor burning highly enriched uranium and cooled by 
The elrief advantages were stated to be 

ion at high temperature yet low pressure, and breeding. 
liquid metal sodium. 

ionium with weapon value and electricity would be produced. 

idpation by Other PzLbl.ic Agem*es 

t the request of the Federal Power Commission and the Depart- 
ts of Interior and Commerce, a few representatives of these agen- 

$g were gven security clearances to facilitate liaison with the AEC. 
In July, the Commission approved a request by the National Asso- 

n of Railroad and Utilities Commissioners to engage in a survey 
lear po\ver developments. Full security clearances =ere ob- 

i&ed for the association's six-member committee on development t 
&ich has undertaken a study of economic and legislative problems 

nuclear power development. 

NAVAL REACTOR PROGFd31 

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

submarine Theml Reactor 

Experimental operation of the prototype Submarine Thermal Re- 
ittor at the Xational fieactor Testing Station mas continued by the 
ITestinghouse Electric Corp. as a part of the program of testing 

he reactor and its associated equipment. Results obtained made it 
;,ossible to iniprore the actual STR powerplant being fabricated by 
Testinghouse for the first nuclear submarine, the USS il'autilus, 
Thich was launched by the Electric Boat Division of General Dynam- 
8 Corp., at Groton, Conn. The Argonne Kational Laboratory co- 
yerates with Westinghouse on this reactor project. 

idmarine Intermediate Reactor 

The keel for the second nuclear submarine, the USS Sea WoZf, 
?as laid on September 15 by Electric Boat. The Sea WoZf will be 

-9 'Committee members are C. L. Doherty, president of the association and member of 
. South Dakota Public Utilities Commission; Henrx B. Strong, Connecticut Public 

-3ities Commission : Henrr NcKas Cars, Missouri Public Service Commission : John H. 
:CCarth;r. Nichigan Public Service Commission : George P. Stelnmetz, chief engineer, 
aMonsin Public Serrice Commission : and Charles W. Mors, general division engineer, 
Jsornia Public Utilities Commission, rho is also serving as secretary of the committee. 

Y.. 

i 
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poxered bJ- the Submarine Intermediate Reactor nuclear poNerpltlnt 
which, together with propulsion rnachiner?? is being built 

tl I 6. 

General Electric GO. 
On Septeniber 17 the steel spbe1*e at TYest, afilton, K. ET., Rlticil 

will house the prototype poKerpla1lt accepted from the builde,.. 

Engineering Go. of Pittsburgh proceeded to transform tile 
shell into a usable poxerplant building. Electrj c Boat COntinlled 

construction of the hull and installation of lllachinery. This hull 
\Til1 later be moved inside the sphere. &-ds Atomic Power Labora 
tory, operated by General Electric, continued research and develop- 
ment and fabrication of equipment. 

Chicago Bridge & Iron Co., after successful pressure testing. BUR 

Submarine Advanced Reactor 

The Knolls ,4tomic Power Laboratory progressed with developme,,t 
work on an advanced nuclear powerplant which would give a sub 
marine higher speed than the STR and SIR po\Terplants and would 
show other improred characteristics. Argonne and Electric Boat are 
assisting the Knolls laboratory on this project. 

Ancm PROGUM 

The joint Air Force-AEC program of research and development 
for aircraf t nuclear propulsion mas reoriented early in the summer, 
Progress was made in the building of test facilities at the Katio& 
Reactor Testing Station in Idaho. 
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 Ku- 
clear Propulsion Department, Evendale, Ohio) ; Carbide and Car- 
bon Chemicals Co. (through the Oak Ridge National Laboratoq) : 
and United Aircraft Corp. (through the Pratt & Whitney Aircraft 
Division, East Hartford, Conn.) , The Air Force sponsors research 
and de.F-elopment, primarily airframe work, by three aircraft firms. 

Utah Construction Co. of 

GESERAL ENGIXEERIXG AND DEVELUPIKENT 

In addition to the m-ork on specific reactor projects, a broad pm- 
grani 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 nen- types. These in- 
%-estigations include a number of aspects of reactor developIllent 
ranging from physics and design evaluation studies to recoveq of 

trois, and sa 
facilities mak 
them into an 
having to shu 
9 building 

it is possible t 
hitherto coulc 
element disch 
building whic 
perimentd a1 

A crystal si 
the spectromc 
it can make 1 

be made e1seT 
’neutron cho 
neutron flux 

Since the b 
Phillips Pet rt 

- hprovemenk 
d 1 progress indic 

4 At the Nati 
1 4 - = in the operati 
= - 283209-54 



JULY-DECEMBER 1 9 6 3 25 

ble fuel from radioactive wastes? safe release of the wastes, and 
le uses for reactor fission products. 

re suitable materials, f lie1 elements i\-ith longer life, lighter 
s, more eff ectire coolants, and simpler instruments and control 

Ins are among the improvements sought. 

L 
L 

i 

- 

i 

! 

s 

t 

Testing Reactor 

laterials Testing Reactor at the National Reactor Testing 
is an important tool of these investigations. During the 

first year of operation as an irradiation facility, which ended 
gust, 128 irradiation projects, submitted by 30 AEC contrac- 

In this first year, 82 of the approved projects 

The projects vary as to the number of speciinens involved, the 
tion of the irradiation, and the complexity of the associated 
ment. Most irradiations merely call for samples of materials to 

wrted in the reactor. A few are very elaborate, requiring cir- 
tion of a coolant around the specimen and maintenance of certain 

yapratures and pressures with the necessary instrumentation, con- 
vis, and safeguards. The recent addition of hydraulic “rabbit” 
&ties makes it possible to enclose small samples in capsules and run 

into and out of the high flux regions of the reactor without 
ring to shut it down each time. 
5 building housing a “hot cave” was completed. With this facility 
possible to examine and work on highly radioactive samples which 
erto could be inspected only under many feet of water in the fuel 
ent discharge canal. Construction advanced on a reactor services 
ding whicli Kill provide space for assembling and pretesfing ex- 

crystal spectrometer was placed in operation at the MTR. Since 
spectrometer utilizes the reactor’s especially high neutron flux 

can make nuclear measurements of various materials that cannot 

’made elsewhere. TTTO other new research tools at this site are a 
:entron chopper” which sorts neutrons by energy ranges and a 
qatron flux calibrator, which makes absolute flus values possible. 
Since the Blat<erials Testing Reactor went critical in March 1952, 
sips Petroleum Co., operating contractor, has made a number of 

Drovements in handling this large and unique machine. This 
ess indicates that improvements may be expected in other new 

were approved. 
and 9 completed. 

ental apparatus before insertion into the reactor. 

Sors as operating experience is acquired. 

~ mticd Processing 
- 

it the h’ational Reactor Testing Station improvements were made 
:&e operation of the new experimental chemical plant which went 

-, 

288269-563 
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- -- 
Control samples which had not been irradiated spoiled in 7 dajx 
Tests are in progress to confirm these preliminary results 
under laboratory conditions. In a commercial application, the ha&- 
ation would come from concentrated but unseparated fission produa 
Additional research is necessary to determine other possible efkck 
the irradiations and to establish whether or not any of t'he effects  odd 
be harmful to human consumers. 

At the University of Texas experiments seeking better and cheaper 
methods of concentrating low-level wastes have shown that the radio- 
activity of such wastes in liquid form can be transferred to algae and 
the algae removed by rotary vacuum filters. Thus the volunie of radio- 

actil-e liquid which must be retained can be reduced many timk. 
Essentially complete renioral of algae was demonstrated. The e& 

cienc1 of this method is comparable to that of the trickling filter 
sewage treatment, process. 

,4 slightl? modified trickling filter process went into operation Pt 

the National Reactor Testing Station. 
bine treatment of domestic and radioactive laundq wastes ad is 

cheaper to operate than txo separate treatment plants. 

The plant is the first to coB1*7 

,nittee is made UI 

qualified to cont 
aittee reviews s 

and adrises 
installations as 
hdustrial plants 

An Adrisorj 
Research Councj 
on problems of 1 

The scope of i 
Steel was enlarg 
a11 stainless steel: 
the welding of t 

The member& 

During Octobc 
Testing Station i 
Phillips Petroleu 
aad expenses. 3 
it had been oper 
Processing plant. 
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rather than washing may decrease by as niuch as 10 
t of laundry Taste requiring treatment, according to a 
by Johns Hopkins University. 

PECk inyestigations to determine the best methods of 
of concentrated radioactivity from wastes, Johns Hopkins 

he survey phase of a study comparing the dumping of wastes 
alth burial on land. Preliminary indications are that land 

“ -d is generally preferred for both economic and technical reasons. 
.’IflC 

a project at Brookhaven National Laboratory for fixing radio- 
lp 

nto one type of common clap which is then heat treated 
ed, the first run in a “hot cell” with actual wastes was 
1. Previously, only wastes with tracer amounts of radio- 
had been used in bench work. The “hot cell” run helped to 

rm the design of a pilot plant which is being built at Brookhaven. 

8 

* 

B 

t 

r NEW ADVISORY COMXmE6 

t 

f 

P 

f 

I 

rWO advisory committees to the Atomic Energy Commission, the 
tor Safeguard Committee and the Industrial Committee on Re- 
rbation Problems, mere combined to form a new group known 
e Advisory Committee on Reactor Safeguards. The new com- 
is made up of nuclear scientists, industrial engineers, and others 
ed to contribute expert knowledge and experience. The Com- 
reviews safety studies made by contractors on proposed reac- 

and advises the AEC regarding the safety of projected reactor 
ations as compared with safety standards for conventional 

a1 plants. 
dvisory Committee on Brazing was formed by the Welding 

ch Council of the Engineering Foundation to assist the AEC 
lems of fabrication by brazing. 

e scope of the service of the Advisory Committee on Stainless 
vas enlarged to include manufacture, fabrication, and use of 

less steels, in addition to research and development to improve 
lding of type 347 stainless steel. 

e membership of these three committees is given in Appendix 2. 

REACTOR TESTING STATION 

f During October, a number of activities at the National Reactor 
ding Station in Idaho were consolidated under one contractor, the 

ips Petroleum Co., Bartlesdle? Okla., in a move to reduce over- 
expenses. In addition to the Materials Testing Reactor which 

ha been operating, the Phillips Co. now operates the chemical 
%sing plant; central maintenance, craft, and service facilities 

* 



Physical Research 

The physical sciences continue to play an important role in the 
development of atomic energy. There is a continuing need for 
generation of new information. The Commission tries to meet ~ 

need through research contracts with universities and private iai- 
tutions and through the research programs of the national  lab^^^^^ 
At the same time the national laboratories carry the major respofi- 
bility for finding ansxers 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 natioml 
laboratories, are summarized here. 

NlJcL;EAR CROSS SECTIOXS 

The activities of the Neutron Cross Sections ,!dtrisory Group ham 
been expanded to include cross sections of all kinds (neutron, protea. 
deuteron, heavy nuclei, photons, electrons, etc.) and of all energs of 

‘ The term “cross section” is a very common one in nuclear science and en!&Wdg- 
indicates to the physicist, chemist, metallurgist, or engineer working with nuclear reacton 
the probabilitS that a given nuclear reaction Rill take place. The cross section measnrn 
the size of the “bull’s-eye” or nuclear target, which is an important factor in whetber * 
‘‘hit” or reaction occurs. 

;.I 

But this is not the only factor; under similar condttioos 

*- 
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‘See pp. 80-81, Sc 



JULY-DECEMBER 19 5 3 29 

t to the AEC. The name of the gro~ip has been changed to the 
res cross Sections -4c1risor-y ~roup5 to reflect this cliaiige in 

The NCSAG has been Tery valuable in assuring a sounci and 
e expansion in tlie 4EC’s neutron cross-section activities and 

ethods for determining cross sections are constantly being 
Bed at Brookhaven National Laboratory, Knolls Atomic Pover 

’Mratory, Oak Ridge National Laboratory, and the Argonne Na- 

creasing scope; it should be of still greater assistance. 

*:p@ 

ate measurements with the ‘‘S~OIT chopper” have been com- 

aven reactor on the neutron cross section of 
boron and gold. Very low energy neutrons and thermal 

s mere used in this work. Recent measurements with the “slow 
o one-half percent and differ from the formerly 

by about 4 percent. The normal boron and 
roS sections are used as standards for other cross-section meas- 

important for reactor design. 
as been operating at the Brookhaven reactor 

ys a week, measuring total neutron cross sections. 
fesults obtained Kith this “chopper“ show that a much better __ 

==F- 

erm resolution is obtained than w~s amilable with previous instru- -- P* - 
Jnts. Higher resolution rill be a-railable when tlie rotor is run at 
’;her - speed and improved detectors of the scintillation type are 

for neutron detection. In addition to investigations on classified 
3terials useful for reactor and Teapon work, other elements have 

investigated which are significant in testing theoretical models 
-r the nucleus. 
The neutron cross section compilation group at Brookhaven is con- 
suing to collect, compile and evaluate neutron cross section data 
:the energy range of 0.0001 electron volt to 100 million electron volts. 
jpansion of the compilation group is being made to include addi- 
2nd types of cross sections essential to reactor and weapon design. 
The betatron neutron time-of-flight project at the Knolls labora- 
q is making considerable progress in the determination of neutron 
-B sections. The precise timing Kith which the betatron electron 
an can be made to strike its target is making possible a high rate 
:measurement of neutron absorption cross sections and neutron res- 

*of se~eral tmes of nuclear reactions may occvr, each a definite percentage of the time, 
*tiat6 take care of this situation by assigning a cross section value to each reaction. 
‘Se vaIues, which are determined experimentally, enable them to calculate the probable 
3er of hits. 

. of ke are many types of nuclear reactions, such as an alpha-neutron reaction, a proton- 
*- -\;hn reaction, or a deuteron-neutron reaction. The symbol for an alpha particle is a ; 

anentron n; for a proton p : and for deuteron d. Thus, the three reactions mentioned 
The first symbol represents the bombarding 

:%fYe, the second, the emitted particle after the reaction has occurred. 
:?mbers are listed in Appendix 2. 
See pp. 80-81, Seventh Semiannunl Report for explanation of “neutron chopper.” 

*’ be written (a, n), (p, n), and (d, n). 
‘ltll. 

iirr. 

rt I 
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HIGH ESERGY FHPSICS 

V-Particles Produced 

A cloud chamber containing hydrogen gas was placed in the 
of 1.5 billion electron volt, negative pi-mesons corning from 
cosmotron. Photographs of this chamber show collisions between fie 
incoming negative pi-mesons and protons in the chamber. nw 
collisions are observed occasionally to produce so-called V-particle 
which are unstable particles also recently found in cosmic rays. 
one photograph, a single collision was observed to produce simultane 
ously two V-particles, an event of considerable importance to tllrb 

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 mould be revealed in these funda- 
mental particles which was unsuspected until quite recentlF. Thr 
study of V-particles and other mesons is being carried on bF clo~d 
chamber groups from 17ale and.Harvard Universities and b? poup 
from Brookhaven. 

At the University of California Radiation Laboratory fundarnenbj 
studies continue on the nature of tlie forces which act betveen the de- 

mentary particles, and the role of the meson in elementary particle 
interactions. In addition, a study is being made of nuclear reaction? 

;kt high energies. 
3 Oneof the 

Y - A further line of study involving meson production reaction:: COI!- 

cerns a test of Khat is believed to be the equivalence of n-p, f+P+ and 
n-n forces. This eq'uivalence is often spoken of as the "charge b+ 
dependence?' of nuclear forces. A severe test of tGs equi-calence 

i 

t 
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~ded by study of the meson production in the bombardment of 
11s by high-energy protons. 
tronic systems have been developed which observe and record 

accuracF at rt frequency of one-billionth second the effects of 
bardinent. Thus the experimenter is able to use the flight 
e heayz particle products of the reactions as an aid in identi- 

particles and discriminating against background effects. 

litti 

.It*- 

qev techniques have been developed at the Los Alamos Scientific 
brat0r-y to help resolve the difficult problem of detecting the free 
,,trine. The study of neutrino detection has been stimulated by 
existence of powerful chain reactors which produce energetic 

,iltrjnos in numbers millions of times geater than previously avail- 
'le< In addition, the development of the liquid scintillation tech- 

es at LOS Alamos has resulted in new detectors thousands of 
more sensitive to reactions caused by neutrinos. With these 

tools scientists have tentatively identSed the transmutation of 
$tons to neutrons by neutrinos. By further refining the tech- 

es now being used it may be possible to make a dehite idontifi- 
n of the proton transmutation and to establish other properties 

fie neutrino is an elementary particle the existence of which was 
;wed 20 years ago to explain the known features of the radio- 

re disintegrations of nuclei in which electrons are emitted. The 
ino has since been incorporated into the fabric of high-energy 

sics in connection with the decay of the increasingly numerous 

:oris. In all instances where the neutrino hypothesis is involved, 
:is for the purpose of explaining an otherwise unexplained loss of 

:srgy or momentum from the system under observation. Theoreti- 
4y the neutrino interacts very weakly Kith matter and hence is not 
ty to detect. The current assumption is that nature's energy and 
mentum budget is always balanced and that the neutrino is respon- 
de for observed deficits. 

CHEMISTRY 

iclv dear Ohmistry 
()TI- 

he of the main developments in nuclear chemistry at Brookhaven 
z been the study of nuclear reactions in the hitherto unexplored 

on volt! energy region. Early in 1953 radiochemical investiga- 
swere begun on targets irradiated in the 2.2 Bev proton beam of 

2 cosmotron. The radioactive end products of the bombardment 
:target nuclei by particles isolated chemically are studied by means 

Oft- 

* 13 
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Rare Earths 

The Ames Laboratory at Iowa State College and the O&Ri* 
National Laboratory have pioneered basic studies of the ram earthf 
and development of methods to separate them. Recently the ha 
process for extracting pure earth elements from ore and sepw 
ing them in ion-exchange columns was improved so that the gel& 
increased many-fold, thereby greatly reducing the cost of th$ 
process. Scientists at ,4mes haFe succeeded in separating, in 99.99 
percent purit?, at least. a kilogram quantity of each of the rare earths 
vhich 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- 
liquid extraction process for separating rare earths in large quantitieb, 
starting directly with the ore. 

A loan collection of these pure earths was established at Anis 
Laboratory and a number of scientists received loans of T~W 

amounts of pure rare earths for use in their research work. 

At Oak Ridge a process has been developed which will make ma 3 alignment of 1 
of the rare earths available in small quantities in pure form at Pat- e - 

ly reduced cost. This process consists of countercurrent er;tfaction $ - Many nuclei 
f Thestrength0 
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ric acid solutions of the rare earths with tributyl phosphate in 
of glass colurnns. Kilogram quantities of the oxides of 

urn, gadolinium, and dysprosium haTe already been separated 
complex mixtures. Progress is continuing in the improvement 

e process and its extension to some of the other rare earths. 

Difraction Study 

en a crystalline material is placed in a beam of neutrons the 
ing of neutrons out of the beam can give information about the 

gement of atoms within the crystal. This type of experiment, 

applied to crystals containing hydrogen, is being 
Ridge laboratory to furnish fundamental chemical 

For example, a neutron diffraction study of ice dis- 
J& the precise separation of the two hydrogen atoms and the 

which comprise a molecule of water. The study also 
ation about the motion of these atoms and about the 

adjacent molecules are arranged. 

ion. 

fgdamntal Nawe of Radiation Damage 

Studies in the field of radiation damage show that changes in the 
&pica1 properties of irradiated metal are caused by the introduc- 
ion of defects into the normal crystal structure of the metal. These 
&cts are formed by the bombarding neutrons which knock atoms 
brn their normal positions. The defects are: (1) Vacant spots in 
;be crystal structures, called vacancies; (2) displaced atoms in an 

a1 position, called interstitial atoms; (3) impurity atoms re- 
ion of neutrons with the original atoms to form a 
(4) local high-temperature regions introduced by 

wing down of the original high-speed neutron. The Oak Ridge 
has demonstrated that the vacancies introduced into the 

y neutron bombardment can greatly increase the 

xte of intermingling of different atoms in an alloy. Evidence also 
isS been found that interstitial atoms cause an increase in hard- 

Finding other types of defects and studying the effects produced by 
ion in various solids are especially important to the development; 

,uch 
lid- 
ti% lles~ and strength. 

hy nuclei spin about their axes and behave like tiny magnets. 
strength of these magnets is so small that the direction in which 

c 
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the nuclei point is random and con ti nu all^^ challging under 
fluence of ordinary heat niotion. It has 10% been a goal of nuclear 
physicists to rearrange nuclei so that tfW Point predoIninantly 

one direction and then to make them int era& with subnuclear 
ticlef or example, neutrons-which hare also been alined, 
ject of such rearrangement is to determine if the interaction is in ~ 

any way influenced by the orientation of the nuclei and the 

above absolute zero (-459.72' F.) have recently succeeded in ohrr- 
Sng effects of this kind. An external magnetic field was appli 

manganese ammonium sulphate and to samarium ethyl sulph 
that the tiny nuclear magnets were alined. when polarized ne 
were shot into the manganese sample, the mallganese capturd 3.1 

percent more neutrons when the nuclear magnets and the neutrau 
were alined antiparallel than when they were alined parallel, ae 
case of samarium the effect was similar, but the neutron capture ww 
18 percent greater. 

Physicists at the Oak Ridge 1aboratol-y working at 0.2 

RESEARCH TOOLS 

The tools being used for physical research in the field of atogtic 

energy are constantly being improved and new instruments are hine 
developed to obtain more precise and accurate information. Maq of 
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 atomic energy program. 

Brookhaven Reactor 

= 

t- ~ 

f Thereactor 
tlie use of rat 

Beck, head o 
The Brookhaven reactor, the only nuclear reactor in this country 

designed to support research programs in both the physical and life 
Penmyhunil sciences, has now been operating continuously for over 3 years. It was 

brought into operation in August 1950 and has exceeded original per- Pennsylva 
and operate formance characteristics in all respects. Designed to operate at 

27,000 kilowatts, it has achieved levels as high as 30,000 kilowatts on it~t request for t 
around-t,he-clock schedule. Some 40 separate research equipment approval. ( 

arrays set up at the various faces of the reactor pursue simultaneous reactor will 
system using investigations. In many of these projects the results are automati- 

cally recorded 24 hours each day. All the scientific departnlents crated under 
the laboratory participate in reactor experiments. proposal. T 

assistance f ri 

Knolls Reactor 

The thermal test reactor at the Knolls Atomic Power LaboratoC, 
originally designed as a versatile research tool for precise reactiFitt 

Live-re 4~- 

A small 
California R 
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,,rements and as a standard neutron source, has been used exteri- 
or cross-section measurements, the testing of materials used in 
construction, and for neutron calibrations. To meet the need 

neutron flux levels, the reactor has been modified to include 
oling for operation at 10 kilowatts. This power provides 

tron fluxes greater than 100 billion neutrons per square centimeter 
second which can be used for the production of experiniental quan- 

;;ties of radioisotopes and for neutron beam experiments. 
% 

~ ~ 

e Raleigh Research Reactor, the first university-owned nuclear 
ctor, went critical at 12: 59 a. m., September 5 at Xorth Carolina 
te College of the Consolidated University of Korth Carolina. 
ding of the fissionable material in the reactor began on the morning 

September 4 and the first experiment on critkality was carried out 

fie low-powered research reactor was completely designed and 
~lt with funds of the Consolidated University made available to 

Carolina State. A grant from Burlington Mills provided 
uch of the money used to construct the reactor building. The AEC 

~aed 999 grams of uranium 235 to fuel the reactor. 
One of the major purposes of the reactor will be to supply reactor 

,Iperience to undergraduate and graduate students in nuclear engi- 

*ring. For the first year of its operation a program of research OF- 
,e reactor itself is scheduled, after which the emphasis will shift to 
je use of radiations and radioactive isotopes produced by the reactor. 
ne reactor project is under the technical direction of Dr. Clifford K. 
wk, head of the physics department of the college. 

ut complications. 

I 

. ~ennsyluania State Reactor 

Pennsylvania State College submitted n formal proposal to build 
t Ad operate at its ovn expense a 100-kilowatt research reactor and its 

t qproval. Construction is expected to begin early in 1954. The 
mtor will be a light-water-cooled and -moderated, thermal neutron 
$ern using enriched uranium fuel. The college and the AEC coop- 
rated under a &’no fund” contract in detailed studies which led to the 
rtoposal. The reactor will be built and operated without financial 
sktance from the ,4EC. 

I quest for the loan by AEC of fuel material was given preliminary 

. 

t 

. A small “water boiler” research reactor was put into use by 
alifornia Research and Development Co., at the BEc’s Livermore, 

- 

-. 
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e ha 
when accurate, detailed knowledge of reactor characteristics is ~* 

quired many extremely complicated mathematical problems a* 

Some of these problems can be solved in reasonable time only by use 
of modern high-speed electronic computing machines. For this remn 
Argonne National Laboratory began the construction of such a com- 

puter several years ago. The Argonne computer, called the A.~Ac 
and another, the ORACLE, needed by the Oak Ridge National hb 
oratory have been completed recently. The ORACLE was moved in 
September from Argonne to Oak Ridge and is now in use by the 
mathematics panel of ORNL. Both machines are based on the gened 
design of one begun earlier at the Institute for Advanced Stu& at 

Princeton, N. J. Each computer contains about 3,500 electronic 
and about 20,000 resistors. These machines can multiply together 

two Ie-digit numbers such as 976,345,012,983 and 276,507,433,209 in 
less than l/2000 second. In about 20 to 30 minutes, they can soh 

complicated problems that would require the time of 2 mathemati- 
cians working for 5 to 6 years using ordinary desk-type electric ad- 
culators. Despite the speed of these computers, some reactor d&p 
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 8 

The behavior of nuclear reactors is understood in principl 
B;gh Eners 
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memory unit consisting of cathode ray tubes and auxiliary circuits- 
In the ORACLE, pairs of cathode tubes are used so that the wnd 
tube will remember what the first one is unable to, because of 
defects in the first tube. Either one tube or the other gives the @M 

st very high degree of reliability. 
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e June the cosmotron at Brookhaven, with only occasional in- 
tions, has been proriding high-energy particles for experiments 

schedule caning for 60 hours of operating tinie a week. In normal 
tion, protons are accelerated to energies as high as 2.2 Bet- but 

runs energies as high as 2.8 Bev have been reached without 
ty. Regular operation at 3 Bev is to start in 1954. One gratify- 

aspect of the research program is the number of different esperi- 
an make simultaneous use of the various cosmotron beams. 

ot unusual for five different groups of physicists to be taking 
same time, greatly increasing the effectiveness of this 

3iyh Energy A cce2erutor 

The construction of an ultra-high-energy particle accelerator of a 
hown as an alternating-gradient proton synchrotron has been 
orized. Brookhaven National Laboratory has begun the design 

;i machine that mill accelerate protons to energies up to 25 billion 

-+dron volts. 
The synchrotron will use a series of alternate strongly converging 

ad diverging magnetic fields to conhe a proton beam in a tube of 
&tively small cross-section. This focusing effect will allow the 
:mduction of high-energy beanis with smaller electromagnets and 
&ted equipment than would otherwise be possible. 
The cost of design and construction of the new accelerator is esti- 

sted at $20,000,000. It is expected that the machine can be com- 
sleted in 5 to 6 years. 
The selection of Brookhaven as the site for this accelerator is in line 

rith the policy of providing large, unique facilities for cooperative 
se by university scientists at the national laboratories. 

* 

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

f-3 Nrding lithium with protons. Comparable high yields of other 
i.-- atopes are obtained. The high production rate materially reduces 

costs of these isotopes. The cyclotron is being modified to produce 
-gh energy neutrons. 

- 



and with special crystals can count neutrons. 
Until recently, the use of scintillation counters was limited because 

of the difficulty of obtaining single crystals of sufficient size to obbin 
the desired sensitivity. After intensive studs Argonne National 
Laboratory has succeeded in developing several scintillating plstics 
which compare well in performance to the best crystals. In manJ 
respects plastics are the ideal scintillation material. 

The ,4rgonne research propam on scintillation materials llas pro- 

duced cz great deal of information about the nature of the scintillation 
process by which part of the energy of the rxlioactive particle is coII- 

vert& into visible or ultrayiolet light. An apparatus has been de- 
vised for measuring the intensity, spectral distribution, and time-dura- 
tion or "lifetime" of the scintillations, and is capable of measuring time 
intervals as short as 5/1,OOO,OOO,OOO second with an accuracy of about 
4 percent. However, apparatus now designed will extend the range 

of time measurements to tenfold shorter times. 

Mass X p e c tr om try 

Mass spectrometry is the science of analyzing substances to deter- 

mine the mass of the elements and molecules present in the substance, 
In certain tTpes 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 dr- 
fleeted 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 e-cap- 

rated are then electrically charged by the capture of electrons releL4 

by the hot metal strip, Using a variation of this method Argonne Sa* 
tional Laboratory has been able to increase the sensitivity of its ma5' 
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aph making it possible to analyze smaller samples than those 

ass spectrometry at Knolls Atomic Power Lab- 
red high sensitivity in the detection of ion beams 

lnvestigation of isotopic changes in materials exposed in re- 
The construction of a dual-magnet mass spectrometer f or 

istopic concentrations is in progess. 
ass spectronieter of high transmission has been 
iversity of California Radiation Laboratory to 

,id in the mass assignment of cyclotron-produced radioactive nuclides 
d in the study of their radiation without interference from other 

meter is a time-of-flight device based on a novel 
awtooth voltages applied to a grid system. Ions 

formed in the source end pass through a long cylindrical evacuated 
9b. Mass selection is based on the time-of-flight through the main 

rt of the tube, the only ions recovered at the receiver end being those 
&ch reach the receiver end grids at the proper time for acceleration 
bv the sawtooth grid voltage. 

ISO!rOPE PROGRAM 

337 the end of the year 1,858 institutions in the United States had 
keen authorized to use reactor-produced radioisotopes. This number 

nts an increase of about 30 percent in 1 year. The most sigmifi- 
nd was the increasing use of isotopic materials by industry, 

largest single category of users. The second largest application 
nued to be in the field of medicine. 
ce the isotope program began in 1941,2,406 shipments of AEC- 

uced radioisotopes have been made to 39 foreign countries. These 
ments included a small quantity of radioactive phosphorus sent 
ugoslavia in July for use by Dr. John Lawrence, of the Uni- 

ity of California Donner Laboratory in treating Cardinal 
inac, who is a victim of polycythemia vera. 

oisotope Production 

The graphite reactor at the Oak Ridge National Laboratory con- 

ued to be the principal isotopes production center. About 50,000 

adioisotope shipinents have been made from this facility. Shipments 
?or average almost 1,000 rt, month. During the past 6 months, prices 
aere reduced for quant.ity purchases of the most widely used radio- 
jotopes-radiocarbon, radiophosphorus, radioiodine, and radio- 
ihaUium which is used in thickness gages. 
Brookhaven National Laboratory has continued to prepare special 

kns for the isotope distribution program and now has available a 
WT facility which will irradiate piston rings up to 16 inches in diam- 
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eter and related engine pa&. Argonne National Laboratory is 

expected to resume its isotope service with the start up of its neR ~- 
actor, CP-5. In October, the low intensity test reactor (LITR) at Oab 
Ridge National Laboratory and the materials testilg reactor (hfTg 

i at the National Reactor Testing Station in Idaho were nlade available 

for the production of special radioisotopes. The higher fluxes of the& 

reactors dl permit the production of more intense forms of certaiu 
long-lived radioisotopes such as radioactive cobalt. 

Commercial participation in the isotope distribution program Con- 
tinued to increase. In 1953 private firms engaged in the processing 
and secondary distribution of radioactive materials, Compounds, and 
sources grossed more than $500,000. This revenue was derived from 
refining radioisotopes for biological and medical use, synthesizing 
special radioactive compounds for research, preparing radioactive 
sources for thickness gages and radiopaphic testing. It is exwcw 
that secondary sales will reach the million dollar mark within the next 
3 years. 

Following extensive studies, Tracerlab, Inc., of Boston, Mas,, and 
Bendix Aviation Corp., of Detroit, Mich., submitted reports to SEC 
indicating complete commercial handling of isotope production and 
distribution is probably not feasible now, nor will it be within the 
next 5 years. Similar conclusions were reached by Stanford Research 
Institute in the survey conducted for the BEG on a pricing policy 
for radioisotopes. 

~ 

TECHNICAL Coo~mno~ PROGRAM BROADENED 

Since 1948 a program of technical cooperation has been under 
among the United States, Canada, and the United Kingdom. "I& 
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 Fifth 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 th 
nations with basic information required for protection of cidh 
populations and military formations in the event of an atomic at- 
The exchange applies to facts on blast, heat, and radiation dW 
from atomic explosions to persons, structures, equipment, ad ~lmt 
nnd animal life. It excludes information which would aid in d&P 
or fabrication of weapons or nuclear devices or would indicate ener&Y 
release of weapons. 
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E mess has been made in many aspects of the Commission's pro- 
ta safeguard the health of atomic energy workers and develop 
neficial uses of atomic eneru. AEC-financed research is being 

ducted in the laboratories of universities, colleges, hospitals, and 
er research institutions (see Appendix 7) as Tell as in the lab- 
tories of major AEC research centers. Whenever possible civil- 

programs are included in xeapons test activities. Long-range 
es of the survivors of Hiroshima and Nagasaki are continuing. 

&ialized courses are sponsored at the university level to train 
sonnel in atomic energy fields. These courses are supplemented 
on-the-job training at Commission installations. 

CONSTRUCTION PROGRESS 

Construction of a new Health Research Laboratory at Los Alamos 
rfl completed in July 1953 at an approximate cost of $2.2 million. 
@cation ceremonies mere held in October. 
The biomedical research and industrial hygiene groups which have 
n conducting studies pertinent to the weapons research program 

it I;os Alamos Scientific Laboratory will be housed in the new build- 

g, This is the only health laboratory in which a group of medical 
ad biological scientists are concerned with all aspects of hazard 

olved in the development and production of atomic weapons. 
these studies the building is equipped with modern laboratories, 

imal 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- 
.ion particularly designed for biomedical studies of radioactive 

derneQts. The structure is of reinforced concrete, has two stories 
ad basement with subbasement. Total space is 58,000 square feet. 

RESEARCH ACCOiUFLISHMEhTS 

Teletherapy Units and Radiatwn Xourees for Cancer Research 

Important advances have been made in the cancer research program 
if the Commission. The medical division of the Oak Ridge Institute 
If Nuclear Studies is expected to receive in the spring of 1954 an 
qpecially designed teletherapy unit capable of housing a radiation 

3mrce - of several thousand curies. The unit is being built by the W. F. 
"3d John Barnes Co., of Rockford, Ill. It will permit the study of a 

= 

2332 69-5- 
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use of Radioisotopes in Ctinical Diagnosis and Therapy 

rn Brookhaven National Laboratory in cooperation with St. ~lb 
Naval Hospital is studying the use of germanium oxide needla io 
administering radioactive isotopes in local body areas. The isohpe 
can be incorporated in the needles in any desired amount and wl 
remain there for its life or the life of the needle. An ad&tiod 
feature is the fact that the material is slowly dissolved in the M~ 
fluids, and eventually vanishes. 

Preliminary investigations at Argonne National Laboratov in&- 
cate that thulium 170 has properties which may make it usefd = & 

source of radiation for clinical radiography. The laboratory has pm 
pared a 100 millicurie thulium source for the Argonne Cancer ~p- 

search Hospital where it is now being tested. Further studies wa 
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 74, 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 Tramplants to Eye 

For several years it has been known that spleen transplants offer 
protection against the effects of irradiation. It is not clear xhether 

from the spleen cells, or of the seeding of the bone marrow from the 

site of transplants. In recent experiments at Brookhaven P\'atioml 

these beneficial effects are the result of the release of active sub- stme 

school of &$e 

surgery 
$hole-body r: 

whole-bod: 
hours after e: 
these animals 
third group o 
but not subjet 
soups mere cc 

&aths in the c 

Antibody Xyn 

A research 
corporation ii 
isotopes has n 
munological 1 

appearance oi 
compared Kit1 
egg albumin. 
merely by mot 

thesized indep 
once after injc 
body has bee1 
search is being 
the early peric 
the existence o 

a 
- 

Laboratory embryonic mouse spleen tissue was transplanted to the 

In rotational therapy the source of radiation is rotated around the center of a mor 
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+ bisms have bee or the patient is rotated in such a manner that radiation is centered on the tumor, permi'- 
tlng max3mum concentration of the radiation on the diseased tissues. 
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chamber of the eyes of mice. Such a transplant appears to 
fude the possibility of cells escaping into the general circulation. 
indication is that some substance produced by cells, and not the 
themselves, may be the active agent. These experiments show 

that only a few unirradiated cells from the spleen of a normal 
rowing in the anterior eye chamber of an irradiated animal 

Save the latter from death from a degree of radiation which would 
rwise have been fatal. The transplants were made after exposure 
le test animal to radiation. 
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ff&s of Surgery Following Irradiation 

an AEC-sponsored project the Western Reserve University 
QhOol of Medicine is investigating the effect on casualties of major 
;ur, aery undertaken as lifesaving measures because of injuries after 
rhole-body radiation. One group of animals x-as given 200 roentgens 
c f whole-body radiation and another group, 300 roentgens. Twenty 

after exposure standard major operations were performed on 
:bee animals in which several inches of intestine were removed. A 
bird group of animals was exposed to the same amounts of radiation 
lut not subjected to surgery. When the mortality rates of the two 
pups were compared, it was found that there were only slightly more 
jaths in the operative groups than in the other. 
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9 research group at the University of Chicago examining the in- 
qoration into blood proteins of amino acids labeled with radio- 
$topes has made important observations that may relate to the im- 
Buological reactions of the body. The time patterns of the 
ippearance of the labeled groups in the blood proteins have been 
.ompared with those of antibodies produced in response to injected 
gg albumin. Findings suggest that the antibodies are not formed 
wrely by modification of preexisting plasma globulins, but are syn- 
ksized independently. The synthesis appears to begin almost at 
!nee after injection of the foreign protein so that considerable anti- 

:ody has been formed before it becomes evident in the blood. A 
+arch is being inade of various tissues to locate the antibody during 

ie existence of an antibody percursor. 
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c %dies on Immunity Mechanisms 

L_ 

*e - ie early period of production, or to demonstrate the possibility of 

*I 

The effects of whole-body gamma irradiation on immunity mecha- 
:.krns have been tested at Brookhaven National Laboratory. In these 



Related studies are also being undertaken at Washington Univers' 
1% St. Louis, Mo., the University of Pittsburgh, the Memorial &,,ed 

Center of Sloan Hettering Institute, New York, and the University of 
Michigan. Radioiodine is used to tag antibodies in fun&menb1 

studies of immune mechanisms of the body's capacity to combat 
infectious disease. The technique being developed is to label anti- 
bodies which had been specifically developed to concentrate in 
organs and tissues. There is hope that this wx4.c may lead to 
practical method of directing into tumors useful concentrations of 
radioisotopes or of such elements as boron which may be conyeded 

into a radioactive source when bombarded by neutrons. Such a 

method would also be applicable to the treatment of tumors in deep 
seated tissues elsewhere in the body. 

Tracer Studks in Physiology 

Under active investigation at Brookhaven National Laboratom 
are various tracer methods for physiology investigations invohini 
the use of radioactive isotopes such as sodium, potassium, chlorine, 
bromine, hydrogen and other elements. These methods are derised 
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 Kith the movement of substances from 
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@blood stream, through the capillary mdls into the fluids bathing 
various cells of the body and from there through the cell Tails 

Bon-~b CasuaZty Commi.ssion 

A preliminary report has been released to the scientific public in 
J&pan and the United States on the genetic studies being made to de- 
temine late effects of radiation exposure on survivors of the bombing 

These studies are a part of extensive 
iI1 
lae dical and biological investigations financed by the AEC and ad- 
flhistered by the National Research Council of the Kational Scademy 

Sciences. 
During the 5 years, 1948-52, data were collected on the parents 

@d the first-generation offspring. More than 60,000 births were 
,$stered and the babies examined by the medical staff of the Atomic 
Bomb Casualty Commission. This represents about 95 percent of 
bil$,hS in the 2 cities, Initial records were set up to collect informa- 
tion on exposure of parents, indicators of genetic damage, and non- 
,adiation factors affecting these indicators. The indicators used mere 
[rye of termination (stillbirth or live birth), major malformation, 
;eight of live birth, sex ratio, and neonatal and infantile death. The 
principal nonradiation factors affecting these indicators are maternal 
ge, birth order, consanguinity or relationship of parents, economic 
jtatus, and regional origin. Fathers and mothers were separately 
divided into two groups : a heavily exposed group with symptoms of 
adiation sickness, most of whom had been within 1,845 meters of 
ground zero; and a lightly exposed group without symptoms, most of 
;horn were more than 1,845 meters from the explosions. 
Present evaluation of the data, which include allowances for the 

nonradiation factors, indicates that no effect can be found in the flrst- 
,peration babies for four of the indicators, namely-stillbirth rate, 
aajor malformation, weight of live babies, and neonatal or infantile 
death. For sex ratio, exposure of the father is shown to have no effect, 
but heavy exposure of the mother appears to have produced a signs- 
cant though small decrease (1.3 percent) in the number of male chil- 
dren. This result is in the direction which would be expected if 
radiation had caused genetic changes in the maternal sex chromosome. 
This finding, box-ever? is still tentative and may not be supported by 
subsequent data. 

Hiroshima and Nagasaka. 

~ 

Agricultural Applications 

In the University of Tennessee-AEC agricultural studies at Oak 
8idge Xational Laboratory, extensive experimentation has been car- 

... ..,;.. ..,. . .-. 
_I. , ~ .:.-...-:..f ..< 
.... . ,' i..: .I .. 
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yied out with both laboratory and domestic animals in 811 eaon 
id, * cr to WL evaluate possible effects of dissemination of radioactive nlateri d ~ z I, 

the animals, the effects of eqosure to external radiation, and tr f_ 

 SO^ 

plore the beneficial use of radioisotopes in agriculture. 
By developing information on the absorption and retention bv . titi- 

mestic animals of important fission products, it is possible to estirl,iite. 
the hazard which may result from human consumption of produc,ts The Acadei 

(1 f ,stensive s 
$11 

TjIis work 
such animals. Also, the effects of these materials on the animals tllem 
selves are being determined. m:ii &LEG in 

d the Univt 
b9 

The quantity of external gamma radiation which will Product changes attrik 
1 pattern of ma 

cal pathological symptoms and blood picture changes have been noted. An intensiv 

Respiration measurements have shown that whole body irradiation of the number 0 

600 roentgens or more interferes with the animal’s normal use of juamer, fall, 

carbon dioxide. Studies of the effect of small daily doses of the ~ group of Seve 
order of 25 roentgens now underway are expected to yield early by the Acadei 

results. be made of a c 

the pattern oi Investigations with radiocalcium have led to new methods for evalu- 
ating this element in the nutrition of livestock. Also, important in- Findings to b 

ublished of s P 
drain on the maternal skeleton, the effect of high fluorine levels Oh 

bone growth, and the relationship of bone minerals to milk secretion glgd Prodmi 

In experiments with a radioisotope of molybdenum it has been shorn 
that molybdenum is an integral part of an important enzyme system 

in the body; namely, xanthine oxidase. The role of molybdenum 

an essential element in animal nutrition and its relationship to copper 
rind cobalt which are essential elements in normal grovth in animals 
and plants are now being reexamined. 

,,f uatlue in 

,,+11I’m 

1 f*.p 10 

,,llvann~ha 
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Studies are well underway 

help to establish maximum permissible tolerances for radioisoto Pes of 

death of a large animal such as a burro has been measured, and typi- 

chromium, zinc, and nickel. sn 

formation has been gained on the formation of the fetal skeleton, the 
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- Potassium Absorption by Tropical Crops - of carbon beir 

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 data 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. Rece& 
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 be 
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in the study of mineral absorption by plants, and in deter- 
fling to what extent the addition of fertilizer on plant nutrients 
tropical soils is beneficial. 

~~~~n~~. Ri~r Survey 
* 

The Academy of Xatural Sciences of Philadelphia has completed 
extensive study of the biological conditions of the Savannah River. 

9 
This work by the Academy is part of a continuing survey undertaken 
hf AEC in cooperation with the United States Public Health Service - 

d the Universities of Georgia and South Carolina to determine if 
0 
changes attributable to AEC production operations occur in the nor- 
nlsl pattern of plant and animal life in the area. 

+kn intensive study was made of five areas of the river to determine 
,he number of algae and of several animal groups present during 
,ummer, fall, winter and spring. Information was collected by a 

noup of seven specialists using methods and procedures developed 
the Academy for this specific purpose. The study is the first to 

bemade of a coastal plain river in the United States which sets forth 
[he pattern of aquatic life in one region during the rarious seasons. 
Findings to be released soon will include the most extensive list yet 
pblished of species from a coastal plain river. 

VJ 

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

TRAIXING I&- HEALTEI PROTECTION 

Under the fellowship program of the Commission, selected appli- 
;ants are trained in the specialized health fields of radiological physics, 
mdustrial hFgiene, and industrial medicine, as they relate to the atomic 

energy industry. 

HadioZogicd Physics 

In the field of radiological physics, training is provided select col- 

The iege graduates with degrees in basic science or engineering. 
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training deals with health problems associated -4th handlirlg 
active material and rith the release of nuclear energy. It include 

such topics as radiation monitoring, radioisotope llleasurements, kalt:, 
physics, and instrumentatio11. 

Beginning with the academic year 194849, this progralll 
up to provide seriously needed personnel for health physics 

ir: 
atomic energy plants and laboratories. During the first 2 years, 

program was administered by the Xational Research council rtFd 

training conducted at Oak Ridge &,ticma1 Laboratov or at the un; 
versity of Rochester atomic enera project. The fellomhips oEBi 
no academic credit and could not be rtmwed. Their purpos ~~ 

purely that of training for health physics work. In 1950, the o& 
Ridge Institute of Nuclear Studies took over the a~ini~t~~~i~~ of 

the program. Fellowships were offered to include academic studf 

and credit in the graduate school of the University of ~~h~<~ 
with field training at Brookharen National Laboratory during 
summer months, and in the graduate school of Vanderbilt Unive+, 
with field training at Oak Ridge National Laboratory. 

In 1953, a new training center was added at the IJnivemitv sf 

Washington, in cooperation with the Hanford Works for field &im- 
ing. Approximately 25 fellowships are off wed annually by each of 
the 3 training centers. Awards are made about hlarch 1 precediq 

the academic year. Complete details and application forms are avail- 

able from the Oak Ridge Institute of Nuclear Studies, Oak Rid& 

Tenn. 
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Employment in health physics (BEG) -_----__----__--_ 
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52 
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he Oak Ridge Institute of Kuclear Studies also administers a 
nship program in industrial hygiene for qualified graduates in 
fields of chemistry, physics or engineering. This program is now 

j~ second year, and eight. candidates have been selected for one year 
tf ,cademic training. Four trainees completed the course of study 

the first year of the program. qn 

fl 

:i 

.* 

,,d,triaZ Medicine 

idvanced training and on-the-job experience in industrial medicine, 
&icularly in relation to the atomic energy activities is also open to 
T1en . and women physicians. Eight applicants hare been approved 
@ study during the 1953 academic year at the following institutions : 
raiversity of Rochester, 4 ; Harrard University, 3 ; and the University 
,{Cincinnati, 1. A second year of in-plant training at a Commission 

contractor installation is offered after completion of the courses. 
idministration of the training is under the atomic energy project at 
5eUnirersity of Rochester, Rochester, N. Y. 

WEAPONS TEST PROGRAM 

Evaluation of the civil effects test progam conducted in the spring 
gries of atomic tests at! the Nevada proving grounds indicates a high 
iegree of success in developing original and basic data in both struc- 
Ira1 and biomedical tests. The tests were limited to : experiments in 
.mctural and functional design and materials of construction ; bio- 
Jedical experiments with emphasis on the effects of ionizing radiation 
:nd further studies in genetics, implementing and reinforcing the 
Tork of the Atomic Bomb Casualty Commission; studies of soil con- 
rmination and effects resulting from fallout in the test and nearby 
mas on native animals; testing of dosimetry instruments and meth- 
ids, and indoctrination and training for State civil defense radio- 
ogical personnel. 
One hundred and fourteen civil effects tests comprising 36 projects 

rere macle in the series. Six of the projects were planned, financed, 
sd carried out under the sponsorship of the Federal Civil Defense 
idministration ; two were conducted jointly with the Commission. 
%e remaining 28 projects, sponsored by the AEC, required the services 
? technical and scientific personnel from Washington Headquarters, 
-@rations Offices, cooperating universities and laboratories, as well 
2 seyeral industrial organizations. All civil effects experiments have 
fen evaluated, except those on genetics and other biological investi- 

dions which require further study;. 
rt 

+* 
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C~vm DEFENSE 

Classified briefings on the overall atomic enerm program 
ere coli- 

ducted for the Administrator and principal staff of the Bedera] ci 
Defense ,4ctministration ( FCDA ) . Classified motion Ijicture rif 

nuclear weapons tests Fere S~OW~ at a conference of State civil defrri9 
directors in September and at the White House conference of nlarorG 

in December. 
The AEC participated in a post-graduate course on medical aspec, 

of atomic enerQ given by the University Of Utah College of 
in Salt Lake City, Utah, in October. AEC representatives presntt 
the problems associated with the effects of nuclear detonations, par- 
ticularly the effects of radiation, heat, and blast. LocaI, State and 
~~ational areas of civil defense responsibility were described and 
need for increased coordination of all civil defense actiF+tiE5 

emphasized. 
The Commission continued to lend radiation instruments and ra&+ 

active material for civil defense training and operations purp- 
Sources were sent during the last 6 months to Alabama and xm 
Hampshire for use in calibrating radiological detection instruments, 
The latter received a cobalt 60 sourc~ of 5 curies, the first of mCh 
high intensity to be loaned since the program began. 

Both meetings were conducted by the FCD-4. 

EMERGEX'CP, DISASTER AND MOBILIZATION COMMITIXE 

An Emergency, Disaster, and Mobilization Committee was sbb 
lished in the Office of the Assistant General Manager to coordinate 

disaster or emergency plans on an overall Commission basis. ne 

committee which assumed the functions of the disaster planning coop 
dina tor, an office now abolished, consists of representatives from the 
1-arious AEC divisions. It will study the definitions of disasters and 
minimum standards for operational plans, compile existing directives, 
memoranda, and bnlletins, applicable to disaster or emergency plans, 
and draft proposals for action necessary to assure removal of per- 
sonnel and equipment from Washington headquarters, if the necetp 
arises. 

EFmcrs OF TESTS ox ,hINSALS 

The AEC found after extensive research studies that radioactintx 
from atomic tests \\-as not responsible for deaths and illness among 

sheep in areas adjacent to the Serada Proving Ground last spring. 
Earlier the Commission had determined that radiation f all-out had 

caused lesions to the backs of 16 horses and to the eyes of a fev of 

them but had not otherwise injured their health. There no 
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that the death of cattle adjacent to tlic proving ground during 
as due to radiation. Their death was attributed to 

investigation of the sheep deaths began after unusually heavy losses 
and tlie sheep sho-ived lesions on their faces and backs. 

a1 methods were used to determine whether tlie sheep had experi- 
Bones of tlie affected sheep 

compared m-ith bones from herds m-hich had no abnormal losses 
d no significant differences in radioactivity were found. The levels 
radioactivity detected ivere far below those which could affect the 

In another study the thyroid glands of affected 
were compared with the thyroids of sheep that had received 

own amounts of radioactiye iodine, m-liich concentrates in the 
It was found that the exposure to radioactive iodine suf- 

red by the Utah sheep was no more t.han one-fortieth of the level 
own to cause gross observable effects in sheep. ,4 third study corn- 

,3red burns experimentally produced on sheep by beta radiation with 
fll0se observed on the Utah sheep. The two types of burns were found 
Io have distinct differences. It was found possible to produce by 
cariety of means other than radiation lesions similar to those found 

Gn the Utah sheep. 
The BEC finding was concurred in by the United States Public 

Ilealth Service and the Bureau of Animal Industry, United States 

Department of Agriculture. Prior to issuance by the ,4EC, the 
@port was reviewed by the Department of Health, State of Utah. 
The special studies were conducted by scientists at Los Alamos 
9ientific Laboratory, Hanford Works, and the University of 
Tennessee. 

harniful exposure to radiation. 

In 

of 
kea lth of the animals. 

,ilvroid. 

Legislative Developments 

~ There have been several amendments to the Atomic Energy Act. 
Public Law 137, S3d Congress, approTed July 17, 1953, amended the 
ltomic Energy Act by adding, as section 12 (d), a provision author- 
ing the Atomic Energy Commission to enter into long-term utility 
ontracts. This legislation was required in connection with AEC con- 
'racts for the furnishing of power for operation of the Oak Ridge? 
Padueah, and Portsniouth installations. 
Public LaK 164, 83d Congress, approved July 31, 1953, amends 

stion 2 (a) (4) (B) of the Atomic Energy Act by eliminating tlie 
~ %tutory requirements for the Divisions of Production, Research, 

ad Engineering. It retains, lion-ever, the statutory requirement for 
$e Division of Military Application? the Director of which is required 



Public Law IM also extends to the Commission express autilorit, 
to issue general regulations necessarF to carry out the Prorision - 

s of 
the Abmic Energy Act and authority to arm pards and couriel., 
necessary in discharge of the Comission‘s security responsi~ili~i~ 
Similar authority is extended to the Joint Cornittee on ~t~~~~ 
Energy with respect to the arnling of its members, employees, and 

consultants. 
Public Law 262, 83d Congress, approved August 13,1953, proride 

for the elimination from the Atomic Enera Act of 1946 of the iaq 
sentence of section 9 (b) which provided : “The Commission, and tip 
property, activities, and income of the Commission, are hereby ex- 
pressly exempted from taxation in any manner or form by any Stat, 
county, municipality, or any subdivision thereof .” This sentence 

interpreted by the United States Supreme Court, in Carson y. R~, 
Anderson Co. (342 u. s. 232 (1952) ) as exempting transactions in- 
volving certain AEC contractors from the Tennessee sales and 

taxes. This interpretation afforded the AEC an exemption from 
and local taxation broader in scope than that available to the other 
departments and agencies of the Federal Government. The latter rdF 
only upon the constitutional immunity of the Federal Government far 
their exemption from State and local taxation. Public Law 282 has 

the effect of repealing the specid statutoq exemption of the Am awl 
placing the AEC on a. basis identical to that of most Federal agencia 
with respect to such taxation. 

--as 

Patents 

One hundred seventeen patents have been released for nonexclusire, 
royalty-f ree licensing by the Commission since November 25, 1951, 

bringing to 606 the total released since December 1949 when the Com- 
mission adopted its policy of making inventions and discorerk 
:trailable 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. 

of 1953 ft settlement was negotiated with Mr. Kicholas ChristofiloS in 
Two settlements of patent claims xere entered into in 1953. In 
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for the sum of $IO,OOO he accorded to the GoTermient a license 
nited States patents Xos. 2,531,028 and 2,567,901, and certain 

rr patent applications ovi-ned by him. The principal subject 
of the patents and applications is Rir. Christofilos' concept of 
te gradient focusing in particle accelerators. In the agreement, 
'stofilos waived any claims against the Government for possible 

ent as well as for an award under the Atomic Energy Act. 
July of 1953 a patent claim against the Commission filed by G. M. 

igmini and Co., Inc., on the Fermi et al. patent (Unitad States patent 
o, 2,206,634) was settled for $300,000. This claim had been pending 
fore the Commission since October 25, 1948. The claim was pre- 
ted by G. M. Giannini and Co. on behalf of itself and various 

tors, including Enrico Fermi and Bruno Pontecorvo. Because 
e fact that Mr. Pontecorvo is believed to be in the Soviet Union, 

net share payable to him was deposited in a blocked account with 
United States Treasury Department. The settlement provided 
the release of all claims against the Governmept based on the Fermi 
nt or the inventions disclosed therein and for the assignment of 

t patent to the United States. The assignment was duly recorded 
the United States Patent Office on July 27,1953. 

Organization and Personnel 

Job Evalwtiolz System 

A job evaluation system, adapted from selected private industry 
plans, was put into effect. The system mas developed for super- 
risors who do not hare extensive training and experience in job evalu- 
ation. 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. 

k?tLmGe System 

A new system for issuing administrative documents has been de- 
doped and is being established. It combines into one easily revised 
manual all statements of policy, procedure, and program responsibil- 
ities formerly issued in ixrying forms. Important features of the 
system are a detailed subject index which will be kept up to date, and 
the flexibility of the manual d-rich make it possible to detach por- 
tions so that special purpose manuals may be assembled. The manual 

t"""~ill also include subject matter which is not of the nature of direc- 

:ires, such as explanatory and administrative materials. With this 
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broad scope the inanuul dl be a complete reference document (J fi AYERAG 
all *4EC policies and procedures. 

,,oLLARS PER I 

2.40 1 

Atomic Energy Lahor-Nanagement Rela&ons Panel 

k9 Atomic Energy Labor-Rfanagement Relations Panel \Tas estab- 
lished by the President on March 24,1953, within the Federal &ldia- 
tion and Conciliatioh Service. Members of the new panel are cym 
S. China, industrial consultant and former Director of t9he rederal 
Mediation and Conciliation Service, chairman ; Thomas IT. 
industrial consultant and former professor Of economics at the 
University of Miami, vice cliairman ; Peter J. Manno, industrial 
consultant and former mediator in the Federal Mediation and con- 
cilia.tion Service ; Arthur 3%. ROSS, professor of industrial relations at 

the University of California, Berkeley, Calif.; and Rev. Leo c. 
Brown, director of the Institute of Social Sciences, St. 'Louie 
University. 

The panel's operating procedures have been promulgated b? 

Federal Mediation and Conciliation Service in accordance with the 
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 sett.lements on the basis of 
the recommendations issued. Personnel at the Oak Ridge Sationnl 

Laboratory and Y-12 plant engaged in the first work stoppage in 
operations in the 10-year history of the XEC program. Employee 

represented by the Atomic Trades and Labor Council, AFL, Rent 

on strike July 27 and 28 against Carbide and Carbon Chemicals CO.. 
climaxing negotiations that started in Nay. Formal panel hearing 

were held at Oak Ridge dupst 5 and 6 and recommendations far 
settlement were made on August 19. The other dispute referred 

the panel involved the Sheet Metal Workers International As~Wia- 

tion, ,4FL, on strike from July 8 to 28 against the Zia CO. at LAX 
Alamos. Hearings were held ,4ugust 17 and 18 in Washington anJ. 

recommendations were issued the next day, ,4ugust 19. 
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mings of Atomic Energy Workers 

e above chart compares gross average hourly earnings of pro- 
ion workers of major operations contractors in the atomic energy 
am with those of employees in the two industries whose manu- 

uring operations are most nearly comparable-inorganic chemicals 
Gross average hourly earnings of 

c energy workers during September, the last month reported, 
.7 percent above industrial inorganic chemicals and 2.7 percent 
petroleum and coal products. During the 21 months reported, 
gs of atomic energy workers increased 15.5 percent, while earn- 

of workers in the inorganic chemicals and petroleum and coal 
ucts industries increased 13.9 and 12.4 percent, respectively. Dur- 

q the same period, tlie ai-erage number of hours worked per week 
2.r atomic energy employees was 41.6 ; for petroleum and coal products, 
g.7: and industrial inorganic chemicals, 41.1. Weekly hours for 
:tomic energy vi-orkers, which averaged 41.9 during 1952, decreased 
‘?an average of 41.2 during tlie first 9 months of 1953. 

d petroleum and coal products. 

aor Disputes 

The pattern of work continuity throughout AEC continued during 
efirst 10 months of 1953 at the high level established in previous 



Hiwever, the near perfect record of recent years was marred ii'l; 
2-day stoppage at the Oak Ridge X-10 and y-12 plants and a one- 
llalf-day stopjage at the Sandia Labratoqr, Albuquerque, N. 
Less than 1 percent of the scheduled time was lost in maintenance an; 
service activities; disputes involving sheet metal workers at 

Marnos, N. Mex., and painters at Oak Ridge caused the principal 

interruptions. 

Cmtruction Project Agreements 

AEC construction work is customarily performed under wqc 
scales and general working conditions established for the locality in 
bargaining between local contractor groups and local unions. Thw 
conditions are usually adequate to meet the needs of local contrachls 
when local people are employed on relatively small jobs. Large BEc 
construction projects are long-term jobs, often located in remob 

areas, and carried on by nat.iona1 contractors who employ thousan& 
of workers recruited throughout the country. 
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 crafts and to meet the require- 
ments of a particular AEC project. Recent project agreements at 

Padumh and Portsmouth are accomplishing an essential degree of 
stability. 

Difficult problems 

Labor Turnover 

The chart on page 57 compares average monthly labor turnover rates 
per 100 employees in atomic energy operations Kith those in selecbd 
industries and in-all manufacturing for the 21-month period enm 
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hyfRAGE MONTHLY TURNOVER RATE 

51 
Ill. 

're -- 5.0 f 
MONTH PERIOD ENDING SEPT. 1953 

ALL MAHUFACTURIHG 

INDUSTRIAL INORGANIC 

QUITS DISCHARGES LAYOFFS MISCELLANEOUS TOTAL TOTAL 

AND MlLlTARY SEPARATIONS ACCESSIONS 

September 1953. The marked difference in accessions over separations 
5 the atomic energy industry when compared with the selected indus- 
lries and all manufacturing reflects the continued expansion of 
pra tions. 

,1817 and Contractor Employment Trends 

During the third quarter of 1953 total employment in the atomic 
Dergy program rose from 148,800 on June 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 
rchitect-engineer contractor employees, were engaged in construction. 
The trends in AEC and contractor employment are illustrated in the 

art on page 58. As currently forecast, operating contractors' em- 
oyment 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 Hanf ord. Employment in the construction program, 
&=& including architect-engineer employees, is expected to peak at about :> r4,SOO and remain fairly constant until the fourth quarter of 1954 and 

cd 
:1g 

!hen begin a rather sharp decline extending through 1955 and 1956. 

8':s 1 283269-565 
- ,-, 

-L 
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THOUSANDS OF EMPLOYEES 

180 I I I 

160 L AEC and CONTRACTOR I 
\ \I 

1947 1948 1949 1950 1951 1952 1953 1954 1955- 
QUARTERLY 

i 

~ \ .. 

-~ 19% 

Includes Architect-Enplnrring. Includes Production, Roseorch and Dw~~B~,~~, 4 bk 

Scientific and Engimering Emp10 ymnt Trends 

Scientific and engineering staffs of AEC and its operating conk%- 
tors more than doubled in size during the past ? years, as shorn & 
the chart on page 59. This trend has folloxed closely the trend in 
total AEC and operating contractor employmeik By far the largest 
increase occurred in the 4-year period between 1949 and 195% In 
1947 these staffs numbered 6,050 scientists and engineers or 11.28 

EMPLOYMENT 
AEC AND ITS ( 
T~~USANDS OF EMP 

The AEC acc 
= page 60, contin 

~ 

industry. Ova 

cent of a total of 35,000 AEC and operating contractor employees 
As of September, of a total employment of '7'7,700 such employees in 
the AEC program 13,582 or 17.48 percent mere scientists and 
engineers. This total vas made up of the folloxing occupational . all-time low of : 
categories : slight increase t 

This increase re 
Biological and medical scientists ______________________ 1,661 

coI1struction. Chemists _________________________________________--- 2,472 
Physicists _____________________-_-_-_-_---_-_-___--_ 1,704 The Kational 
Other physical scientists ______________________________ 76s in recognition c 

on December 9, 
sed K. Dearbor 
its contractors. 

The injury rai 

Chemical engineers ____________________-____-----_-_- - 1,623 
Electrical engineers ________________________------_-_- 1,412 

Mechanical engineers ____________________-__--_------- 1,804 

Metallurgical engineers __________-____------ --------- a8 
Other engineers ___________________________________I_^ 1,786 
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ig~~~YMENT TREND OF SCIENTIFIC AND ENGINEERING STAFFS OF 
AEC AND ITS OPERATING CONTRACTORS 
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YEARLYAVERAGE 

Safety 

The AEC accident-prevention program, illustrated in the charts on 
page 60, continues to compare favorably with similar programs in 
Bdustry. Overall ,4EC injuries per million man-hours were at an 

-time low of 2.03 in March 1953. Since that time there has been a 

vht increase to 2.6 at the end of August, the last month reported. 
ks increase reflects in part a higher frequency experienced on new 
:onstriict inn. 
The Kational Safety Council granted the AEC the award of honor 

.n recognition of the Commission's ssf ety accomplishments in 1959. 

On December 9,1953, Chairman Strauss accepted the award from Blr. 
Sed H. Dearborn, president of the council, on behalf of the AEC and 
.ti contractors. 
The injury rate in the atomic energy program has declined steadily 

tiace the end of 1949. The frequency of injuries from accidents in 

.. - . , , ,- - - 

. ,! ,, ,,: , ... .: $ .... -: '_ . .... .I 

.... , 
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overall program dropped from 5.40 per niillion man-hours in 
tbe 
19$g to 2.51. The injury rate for American industry decreased from 

injury rate for employees of AEC operations contractors was 
per million man-hours in 1952, compared with 3.02 for 1949-51. 
1952 rate reported by the National Safety Council for the chemi- 

Industry, the nearest comparable industry, xas 5.10. 

14 to 8.40 per million man-hours during the same period. 

per million dollars of Am-owned property increased slightly 
during 1952, reflecting fire protection requirements of the Cob- 

0 ion's large-scale construction program. Municipal fire losses in 

- 

- 

- 

Information on Atomic Energy 

t 
! 

:& the Commission continues to pursue its policy of publishing 

dl aid research and development workers, both in Government and 
4Qt irivate projects. The AEC program of publishing and disseminating 

iis information is described in detail in Appendix 8. 
As in many other fields the Commission calls on private industry 

ad disseminating widely the unclassified technical information which 

- 
n Industrial Information (see Appendix 2). Reports of visits to 

1 be valuable guides to project personnel in expanding and strength- 
~ous AEC installat.ions by members of this committee are proving 
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classified or declassifiable technology vhich ntap be report 
AEC research, development, processing other laborat 

plant operations. 
A task p-0~1) of the committee visited the HXnf ord ITol;ks 

National Reactor Testing Station and found technolology of llarticufar 
interest to industry being developed or in use. This tec~lnolog~ 
conmrns heat exchange, instrumentation, remote and automat,ip 

It wis felt that presently there is little reactor teclinologS. at Han 
ford that would be of industrial interest inasmuch as the ~~~~~~d 
reactors are designed and used exclusit.ely for the Production of 

fissionable materials for weapons purposes- Some unique methd5 
of control, including safety interlocks and il1Strumentation, might 
find commercial application. Certain features of the water suppl,, 
system for the Hanford reactors also were reported to be of inkr& 
to pump manufacturers, operators of pumping plants and consultinfi 
engineers in applications where continuity of mter supply is pjhl 

Work in metallurgy and ceramics at various Oak Ridge installa-‘ 
tions was reviewed and numerous lines of investigation and resulk 
of basic and applied research were found which are potentially Valu- 
able to general industry. Studies were reported on the kinetics of 

phase transformation ; age-hardening phenomenon ; preferred orien- 
tation in relation to manufacturing techniques ; alloying habits aoa 
properties of alloys of titanium, zirconium, hafnium, and thoriUIg; 
physics of the solid state including effects of radiat.ion on streqpp 
hardness, and toughness, and on creep, fatigue, and corrosion r&- 
R nce at various temperatures ; nietallogrq~l~y, X-ray, and spectm- 
a waphic techniques ; powder metallurgical techniques ; welding, bfaa- 
ing, and fabrication techniques particularly with respect to the 

“newer” metals. 
In the field of ceramics, they reported that studies under BG~, 

while predominantly on oxides and silicides of present or possible 
use in reactors, include work on carbides and borides, inanufacturing 
inethods (compacting and sintering), high-temperature refractoris 
fo6 crucibles and f urnnce linings, metal-ceramic combinations ( CH- 

inets) , and cerainic-protected refractory metals-all for ultra-lcgb- 
temperature service. 

A survey of the available literature in various Oak Ridge libmiE 

showed a great deal of unclassified material of industrial interest in 
the fields of metallurgy and ceramics. 
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classification Coi 

gda, the AEC 11 
on reactors and . 
techniques of bas 

The autliorizec 
ing the fensibilit 
to burn natural 
formation in thi 
dorsed by the cc 
terest which ma; 
and handling fiss 
plutonium metal 
chemical extractj 
plutonium 240; : 

methods for the 
sion declassified 
production of UI 

result of recommc 



.JULY-DECEMBER 19 5 3 

dustm'aZ De velopmmt 

63 

The Office of Industrial Development, continued to serve as a con- 
ct point between the AEC and industrial firms desiring to explore 

heir own funds commercial applications of atomic energy. 
ree hundred and forty-five additional firms sought information 

during this period, bringing to $10 the total number of industrial 
s inade since this office was organized in May 1952. As part 

ts program to acquaint industry with the potential value of atomic 
developments, the Office of Industrial Developin ent has pre- 

@d a mobile exhibit trhich was first displayed in Kew Tork City 
June 1953 at the Exposition on Basic Materials for Industry. 

since the 1st of July 1953 this exhibit has been shown at Savannah 
gjver, at the Boston meeting of the Associated Industries of Massa- 
husetts, and at an atomic energy syinposium in Buffalo, K. Y., spon- 
fired by the New York State Department of Commerce. In addition, .- - 

8 members addressed many national industrial organizations in- 
Sted in atomic energy applications and the office participated in 
formulation of policies governing the industrial participation 

propm. 

p&assi$eation of Information 

As a result of reconimendatioiis by the Sixth International De- 
classification Conference in April 1953 at Chalk River, Ontario, Can- 
ada, the AEC has authorized the release of additional information 
on reactors and associated technology and some additional data and 
[Ehniques of basic scientific interest. 
The authorized reactor information is considered necessary in study- 

a cr the feasibility of power reactors. It concerns reactors designed 
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- 
terest vhich may now be released includes techniques for preparing 
and handling fission product sources ; some physical properties of pure 
plutonium metal; some basic data on ion-exchange resins used in 
.hemica1 extractions ; the spontaneous fission rate of uranium 236 and 
nlutonium 240 ; soiiie fluoride surface chemistry ; and research scale 

nethods for the preparation of tritium and helium 3. The Commis- 
ion declassified inforination of industrial interest concerning the 
roduction of uranium metal, pure graphite and heavy rater as a 

asult of recommendations of the Sixth Conference. 
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Condensed AEC Annual Financial Report 
Fiscal Year 1953 

The financial position of the United States Atomic Energy corn- 
@ission at June 30,1952, and June 30, 1953; the results of operations 
for the fiscal rears ended on those dxtes; and other financial data 

The $pP 
:taternents in this condensed version of the annual financial report of 
;he Commission for fiscal year 1953 are derived from the accounts 
@&intained directlF by AEC and those maintained by its major cost- 

contractors. Following normal industrial practice, AEC and 
ffpe 
tjgg cost-type contractors keep accounts in terms of accrued costs. 
These accounts are audited periodically by AEC auditors. These 
$&tements have been prepared in conformity with the generally ac- 
ceP ted accounting principles folloxed by industry except that for 
$curity reasons inventories of source and fissionable materials and 
,Mmic weapons and weapons components have been excluded from the 
b&nce sheet. 

f*adensed Comparative Balance Sheet 

ear in the statements and charts on the following pages. 

The Condensed Comparative Balance Sheet, pages 70 and '71, sets 
forth the assets, liabilities, and AEC equity at June 30, 1952, and 
June 30,1953. 
Among the significant changes in the comparative balance sheet is 

ln increase of about $2.3 billion in cash during 1953 resulting from the 
appropriations made by the Congress for the expansion program. The 
;ash in the hands of contractors decreased as AEC moved to cut down 
$e advance financing of its cost-type contractors. 
Construction costs for plant and equipment during 1953 totaled 
.125 billion. Over 23 percent of such costs were for projects under 
e expansion program authorized early in 1953. In conformity with 
nerally accepted industrial accounting practice, AEC treats de- 

preciation on its physical plant as an element of operating costs. In 
ktermining the amount of depreciation, AEC generally uses the 
qraight-line method which spreads the cost of the depreciable plant 
ad equipment evenly over their useful life. In 1953 depreciation and 
holescence amounted to $117 million. The total accumulated de- 
oreciation and obsolescence at June 30, 1953 was $755.1 million or 
hut 24 percent of the cost of depreciable plant and equipment. 
Collateral funds and other deposits decreased $3.5 million during 
a1 year 1953. Since June 30, 1953, AEC has obtained refunds of 

Srance collateral amounting to about $13.4 million. 

67 
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The total liabilities of AEC increased $10.9 million during 1953, 

of this amount Tas accounted for by an increase in the working- 
fund adrances received from other Government agencies, 

AEC equity increased almost $3.5 billion during 1953. Til 
consists mainly of the increase in United States Treasury ca 
billion and the plant increase of a billion dollars. 

Iwesj?nent 

$4,125 Million 

Appropriated by Congress 

$83 Million - Reimbvrtcmentr, transkn .from 

other agencies, community revenue, refunds, 

7UMt $4,208 Million- 
I 
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REIMBURSABLE WORK 43 

INCREASE IN'WORKING CAPITAL 2,293 

OTHER 7 

$4,208 
- 

The summ~ 

atomic energ 
the National 1 
of June 30, 1 
program amo 
through June 
The chart c 

during fiscal 
AEC plant a: 

AEC GROWTH 

PLANT E 
BlUIONS OF DOLLARS 

4 .r 
3t- 

1949 1950 

1 



AXNOAL FIXAXCIAL REPORT 69 

~~~puru~~~e Statement of Operations 

The Comparative Statement of Operations on page 72 reports AEC 
COS +s for production, research, and development in the areas of source 

d fissionable materials, weapons, reactor development, physical re- 
$arch, and biology and medicine. AEC incurred additional costs for 

,gating communities at three installations and for administering 
9 programs and fhancing security investigations. The net cost of 
1953 operations was $904,596,278. 

'33, 

"6- 

8Se 

;2,2 

The summary of the United States Government's investment in the 
lgto~ic 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 
rogrm amounted to $12.1 billion as compared with about $8 billion P 

The chart on page 68, illustrates the resources received and applied 
during fiscal year 1953. The chart below illustrates the increase in 

1 brough June 30,1952. 

1 

fiC plant and operations from 1949 through 1953. 
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L~SS accumulated depreciation and &so- 
m-- 

lescence ______________-___-- _--------- 6 00,149,196 610, %, 41.1 

3,s23,939,934 2,886,650, Q& 

Collateral funds and other deposits---------- 44,525,235 47,998,~ 

Total assets _____________________--- -- $7,933,660,980 $4,692,5%, @ 

NOTES: 

Inventories of raw source materials, fissionable materials, and weapons pa- 

and assemblies are excluded from the balance sheet. 
The balance sheet does not include the market value of 350,924,917 trox ounm 

of silver at June 30,1953, 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-1, Oak Rid@ 

plant in the form of electrical conductors. Its market value was $299,163,ooO 
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 processing into 

commercial bars. 

LIABILI-I 

Accounts p: 

%'orking fur 
EmpIoSees' 
Deferred cr 

l,inbilities : 

Deductions : 
Net cost of 

adjustmen 
of Operati 

Transfers to 
reimburse 

Collections 1 

Total liabi 

NCYI+ES- ( Continc 
As part of tht 

minimum prices 
bearing ores an' 
under certain ci 

sources. (See I 
The Commission 
wss, and dereloi 
ores processed in 
In addition tc 

commitment for 
1953, of $3,52i,St 

represented by i 

June 30,1952, of 
the Government 
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I JOKE 30, 1953 U'D JCSE 30, 1952 

LIABILITIES AXD AEC EQUITY 
1959 1952 

pbili ties : 
Accounts payable ________________________ $168,407,193 $169,897,580 
Working funds from other Federal agencies- 48,976,742 39,273,311 

Employees' and other funds on deposit--- 9,903.069 7,242,604 

354,444 287,717 Deferred credits _________________________ 

Total liabilities _-_____________________ 227, 641, 4423 216,701,212 

3,557,284,001 

1,605,756,473 

without reimbursement _-____ _____ _- 7,258 3,036,606 

Equity, beginning of year _________________ 4,475,883,210 

Appropriated funds (net) ____________ 4,136,475,500 

Transfers from other Federal agencies 

8,6l2,365,988 5,166,077,080 

pdoctions : 
Set cost of operations and prior years' 

adjustments (See Comparative Statement 
of Operations) _________________________ 900,555,265 682,079,187 

Transfers to other Federal agencies without 
reimbursement-,--___-_-_-_--_-_,-----_---__ __-_______--_ 2,673,511 

Collections paid to U. S. Treasury _________ 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 ________ $7,933,660,980 $4,692,584,422 

~~ ( Continued) 
As part of the domestic uranium program, the Commission has guaranteed 

minimum prices through March 31, 1958, for refined uranium and for uranium- 
bearing ores and mechanical concentrates. In addition, bonuses are payable 
under certain circumstances to encourage the discovery of new uranium re- 
snrces. (See Domestic Uranium Program Circulars No. 1 through No. 6). 
The Commission also has long-term commitments for the procurement of foreign 
ores, and development of foreign ore sources, and for the return of residues of 
ores processed in this country. 

In addition to the liabilities shown on the balance sheet, AEC had (a) a 
commitment for unfunded accrued annual leave of AEC employees at June 30, 
1353, of $3,527,804 and at June 30, 1952, of $4,552,167; (b) known commitments 
yepresented by unpaid obligations at June 30, 1953, of $3,036,358,130 and at 
he 30, 1952, of $1,303,283,915 ; (c) contingent liabilities for claims filed against 
the Qo-rernment or AEC contractors of approximately $1O,OOO,OOO. 
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s. GOVERhXENT INVESTJIEST IS THE ATOMIC ESERGT PROGRAM 
FRO31 J'c'hTE 1940 THROUGH JUSE 1952 

c- 

~ 

ropriated funds disbursed, net of reimbursements : 
Sational Defense Research Council .................... 
OBce of Scien tiiic Research and Development _- ___ __ - - - 
War Department (Manhattan Engineer District) : 

$77,09S, 355 

SPP 

F'iscal year 1943 --_________-_-_-_-__ 
~iscal~ear19~1__-____----1________ 730,321,470 

Fiscal year 1945 __________________ S58,571,64G 

F'iscal year 1916 ___________________ 366,355,447 
Fiscal year 1947 (part) __-_________ 185,975,321 

Atomic Energy Commission : 
Fiscal year 1947 (part) ____________ 146,108,325 

Fiscal year 1948 ___________________ 477,557, S26 

Fiscal Fear 1949 _________________-_ 627,347,271 

Fiscal year 1950 _________-_________ 534,308, S39 

Fiscal year 1931 -__________________ 920,467, 872 

Fiscal year 1952 -______________-___ 1,669,386,036 

Fiscal year 1953 __________-__-_____ 1,512,672,917 

- 

$4GS, OCH! 
14,624,810 

2,218,322,239 

6,187,849,086 

Net disbursements ____________________________________ 8,421,264,135 

3,694,775,222 

Total appropriated funds ___________________-_______ 12,116,039,357 

rnexpended balance of appropriations, June 30, 1953_____--- 

Less : 
Collections paid to U. S. Treasury _______ 
Property and services transferred to other 

Federal agencies without reimburse- 
ment, net of such transfers received 
from other Federal agencies __________ 

* $22,163,743 

a 2,111,860 

24,275,603 

Total investment through June 30, 1953 ____________-___ ' 12,091,763,754 

Cost of operations and cost of inventories 
of source and fissionable materials and 
weapons components on hand at June 
30 : 

Less ; 

June 1940 through June 1952 ______-_ $3,485,188,957 

July 1, 1952, through June 1953 per 
statement of operations ______-___ 900,555,265 

4,385,744,222 

- 1% equity at June 30, 1933 ________________________________ $7,706,019,532 

'Based on published reports. 
'From Jan. 1, 1947, to date. Prior data not available. 
3For the fiscal years 1949 through 1953. Prior data not available. 
'The total investment through June 30, 1953, represents only the funds appropriated 

to agencies that have been charged specificallF with the responsibility of administering 
the atomic energy program. 

283269-56-6 

J 
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~R~ANIZATION AND PRIXCITAL STAFF OF U. S. iLTOMIC ENERGY 
COMMISSIOK? JAX. I, 1954- 

.. 
ic Energy Comrmssion _____________ LEWIS L. STRAUSS, Chair- 

~ 712c112. 
-- 

~ ~ = 
~ 

JOSEPH CAMPBELL. 

THOMAS E. MURR~P. 
H. D. SMYTH. 
EUGEXE M. ZUCKERT. 

era1 Manager _______________________ KEXXETH D. XICHOLS. 
ecial Assistant to General Manager-_. EDWARD E. TRAPNELL. 
ty General Manager ________-______ WALTER J. WILTJAMS. 

stant General Manager for Adminis- 
tfation ______________________________ JAXFS L. KELEZIAN. 
ntroller __-__________________________ Dox S. R~mows. 

ral Counsel _______________________. WILLIAM MITCHELL 
tary to Commission ________________ ROP B. SK~IPP. 

rector, Office of Classification ________-. JAMES G. BECKERLEY. 
tor, Office of Industrial Development (T'acnncy ) . 

;betor, Office of Intelligence _____-____ (Vacancy). 

.. 

ef, Office of Operations Analysis-----. Davm P. HERRON. 
ef, Office of Special Projects _-___-___ JOHN A. HALL. 

rector, Division of Biology and Medi- 
ine _________________________________ Dr. JOHN c. BUGIIER. 
rector, Division of Engineering--,---- LAWRENCE R. HAFSTAD, 

ector, Division of Military Application- Brig. Gen. K. E. FIELDS. 
hager, Santa Fe (Albuquerque, N. 

Alex.) Operations Office ______-__- CARROLL L. TYLER. 
Manager, Burlington (Iowa) Field 

Office __-_________________-------. E. TV. GILES. 
Manager, Eniwetok Field Office 

(Albuquerque, N. &%ex.) __________ PAUL W. SPAIN. 
Manager, Kansas City (310.) Field 

Office --__--_--__--_---__-------- JAMES C. S~onmts. 
&Imager, Lxs Vegns (Nev.) Field 

Ofiice _____________________ ___-__ SETH R. WOODRUFF, Jr. 
Manager, Los Alamos (N. Mer;.) 

Field Office _________-____________ FRAXK C. DILUZIO. 
hfanager, Pantex (Amarillo, Tex.) 

Field Office _--_____--___________ WALTEB W. STAGG. 

A G ting . 
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Director, Division of Military Applica- pirector, DI 
tion-Continued pirector, Dil 

Manager, Rocky Flats (Colo.) Field 
Supply --- 

Office- _ _ _ _ _ _ - _ _ _ _ _ - _ - - - - - - - - - - - - GILBERT C. HOOlm,, 
Manager, Sxndiu (N. Mes.) Field 

AI a n a g e r, San Francisco (Calif.) 
Office ______________-_-_-- ------- DAXIEL F. jvORTH, Jr 

Director, Dir 
Field Office _______________--_--- JOHX FLAHERT~. 

Director, Division of Production-------- R. 'TV. COOK. 
Manager, Hanford (Wash.) Operatioxls 

Office ____________________-- ------- DAVID F. SHA~. 
Manager, New Tork (N. Y.) Operations 

Office ______________c_____-_--_ HESRY B. FRY. 
Manager, Brookhaven (Long Island, 

N. Y.) Area _________________-_-- E. L. VAN HORN. 
Manager, Cleveland (Ohio) Area---- BUFORD SPARKS. 
Manager, Fernald (Cincinnati, Ohio) 

Area ___ _____ _ _ _ _ - __ _____ - - _ - - - - c. L. KARL. 

Manager, St. Louis (Mo.) Area------ J. PERRY MORGAN. 
Manager, Oak Ridge (Tenn.) Opera- 

tions Office _______________-__-___ S. R. SAPIRIE. 
Manager, D a y t o n (Miamisburg, 

Ohio) Area ____________________- JOHN H. ROBERSON. 
Manager, Paducah (Ky.) Area,,---- FRED BELCHER 
Manager, Portsmouth (Ohio) Area,, KENNETH A. DUNBAR. 

Ga.) Operations Office ___________ CURTIS A. NELSON. 

-4rea _______-__-______-_-------- cH&RI;Es W.R~Y. 

Manager, Savannah Rivw (Augusta, 

Manager, Dana (Terre Haute, Ind.) 

Manager, Wilmington (Del.) Area_- D. EWING IROSS. 
Director, Division of Raw Materials----- JESSE C. JOHNSON. 

Manager, Grand Junction (Colo.) Op- 
erations Office _____________________ SHELDON P. WIMP~N. 

Director, Division of Reactor Develop- 
ment _____________________________ LAWRENCE R. HAFSTAD. 

hIanager, Chicago (Ill.) Operations 
Office _____________________--_--- A. TAMBIARO. 

Manager, Allies (Iowa) Area ___-____ W. W. Lorn. 
Manager, Lockland (Ohio) Srea__,_ E. A€. T7~~~~. 
Manager, Pittsburgh (Pa.) Area_-__ LASTOX D. GEIGER. 

tions Office ________________-_______ L. E. JOHKSTON. 

tions Office ________________________ JON D. ~DERSON. 

,Ilanamr, - Idaho (Idaho Falls) Operu- 

Ilanager, Schenectady (N. Y.) Opera- 
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pctor, Division of Research ___-_______ THOMAS H. JORKSON. 

supply __-__________________________ E. J. BLOCH. 

D 
pirector, Division of Construction and 

pector, Dirision of Information Serrices MORSE SALISBURT-. 
pi*ctor, Division of Organization and 
personnel ___________________________ Osca S. Sm. 

Director, Division of Security ___________ JOHX A. WATERS, Jr. 
Jr. 

s. 

FES. 

'STAU. 

I 
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UEMBERSHIP OF COMMI~EE~ 

STATUTORY CO3IM:IT~ES 

Joint Com.mittee on, Aiomic Energy-&ghty-t~L;rd Conbri._,, 

This committee mas established by the Atomic Enerm 
make ‘‘Continuin& studies of the activities of the Atomic Energy co 
of problems relating to the development, use, and control 0 
committee is kept fully and currently informed with respe 

activities. Legislation relating primarily to the Commissi 
matters is referred to the Committee. The committee’s membership i% ~ 

of nine members of the Senate and nine members of the House of ~~~~~~~ 

Representative W. STERLTNG COLE (New Pork), chairnzan. 
Senator BOWKE B. HICKIZNLOOPEE (Iowa). 
Senator EUGENE D. MILLIKIN (Colorado). 
Senator WILLIAM F. KROWLAND (California) I 

Senator JOHN W. BBICKEE (Ohio). 
Senator GUY R. CORDON (Oregon). 
Senator RICHARD B. RU~BELL (Georgia). 
Senator EDWIN C. JOHNSON (Colorado). 
Senator CLINTON P. ANDEEBON (New Mexico). 
Senator JOHN 0. PABTORE (Rhode Island). 

Representative CASL HINSHAW (California), 
Representative JAHES E. VAN ZANDT (Pennsylvania). 
Representative JAMES T. PATTERSON (Connecticut), 

Representative THO MA^ A. JENKINE (Ohio). 
Representative CARL T. DUEHAM (North Carolina}. 
Representative CHET HOUFIELD (California). 
Representative MELVIN PEICE (Illinois). 
Representative PAUL J. -DAY (Texas). 

~)r. I. I. m, ch: 

~fr. OUVEB E. Br 

zfr. J. B. F’ISK, di 

tories, Murray 1 

Dr. w. E’. Lrnnl., ] 
Eo= V. MUBPHRE 
Rr. JOHN VON h’ 

ranced Studies, 
Dr. J. C. WARNER, 
\\’ALTER G. WHIT] 

Institute of Te( 
Dr. EUGENE P. WIC 
Dr. RICHAED W. I 

haven National 

COBBIN ALLARDICE, elcecutive director. 

Militav Liaison Committee 

Under sec. 2 (e) of the Atomic Ener-7 Act of 1946, as amended, “there W b 

a Military Liaison Committee consisting of a chairman, who shall be the hPod 

thereof, and of a representative or representatives of the Departments of thr 
Army, Navy, and Air Force, detailed or assigned thereto, without additionr: 

compensation, in such number as the Secretary of Defense may detcrmf* 

Representatives from each of the three Departments shall be desimated bF I*s 

respective Secretaries of the Army, Navy, and Air Force. The cornmitt@ Cham 

man shall be appointed by the President, by and with the advice and mzsmtif 

of the Senate, and shall receive compensation at a rate prescribed b hm fm 
the Chairman of the Munitions Board. The Commission shall adrise and misSB 

with the committee on all atomic energy matters which the committee dm * 
relate to militarF applications, including the development, rnanufaetnre, use ad board was e 

her69 Act of 19.3 

Or awards or for t 
78 
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ne of bombs, the allocation of fissionable material for military research, 
e control of information relating to the manufacture or utilization of 
Teapons. The Commission shall keep the committee fully informed of 

fi matters before it and the committee shall keep the Commission fully 
d of all atomic energy activities of the Department of Defense. The 

@aittee shall have authority to make written recommendations to the Com- 
ion on matters relating to military applications from time to time as it may 
appropriate. If the committee at anF time concludes that any action, pro- 

action, or failure to act of the Coinmission on such matters is adverse to 
ponsibilities of the Department of Defense, derived from the Constitution, 

as, and treaties, the committee may refer such action, proposed action, or 
e to act to the ‘Secretary of Defense. If the Secretary concurs, he may refer 

OBEBT F. LEBAROX, Chuirmun. 

platter to the President, whose decision shall be final.” 

n. KENNEB F. E~EETFORD, United States ArmF. 
~g, Gen. HARRY McK. ROPER, United States Army. 

. GEORGE C. WRIGHT, United States Xavy. 

par Adm. JAMES S. RUSSELL, United States Naq-. 
daj. Gen. JAMES E. BEIGGS, United States Air Force. 
yaj. Gen. HOWUD G. BUKKER, United States Air Force. 

Genera$ Advisory Committee 

$is 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- 
3ission on scientific and technical matters relating to materials, production, and 
eearch and development. Under the Atomic Energy Act, the Committee shall 

seet at least four times in every calendar year; the committee held its first 
Seeting in January 1941, and to date has averaged six meetings a year. 

jr. I. I. RABI, chairman ; professor of physics, Columbia Unir;ersity, New Pork, 

3. OLIVER E. BUCKLET, former chairman, Bell Telephone Laboratories, New 

t. J. B. FISK, director of research-physical sciences, Bell Telephone Labora- 
tories, Murray Hill, N. P. 

X. P. 

, professor of chemistry, University of Chicago, Chicago, In. 
V. MUBPHREE, president, Standard Oil Development Co., New Pork, N. P. 

EUMAXPI‘, professor, school of mathematics, Institute for Ad- 
ies, Princeton, X. J. 

ER, president, Carneae Institute of Technology, Pithburgh, Pa. 
ITMAN, head, department of chemical engineering, Massachusetts 

:a. EUGENE P. NT~cr\.m, professor of physics, Princeton University, Princeton, N. J. 

A. RICHAED W. DODSOS, secretary ; chairman, department of chemistry, Brook- 

ditionnt 
-erdnf- 

1 by the 
e Chair- 

conscrlt 

for 
comrrft PATEKT %OXFEKSATIOX BOARD 

eem 
use sod 

Institute of TechnologF, Cambridge, Mass. 

haven Kational Laboratory, Upton, Long Island, K. Y. 

board was established in April 1949 pursuant to section 11 of the Atomic 
ergS Act of 1946, which prorides 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 sessions; 1~ 
cases have been filed, of which 10 hare been finalh- determined by the board, 

,2 
claim hare been awarded and 1 claim has been withdraxn. 

CAspw W. OOMS, chairman ; firm of Casper W. Ooms, Chicago, 111. 
ISAAC HARTEB, of Babcock & Wilcos Tuk Co., Bearer Falls, Pa. 

JOHR V. L. HOOAS, consulting engineer, Hogan Laboratories, Inc., h‘em Pork y+ 

I 
~ 

This board was 
ppars contract : 

subcontracts 
( their disposition 

HERRP P. BRqSI ,A 

The Committee of Senior Reviewers appointed in 1948 bY the Manhattan ~i~~~~~~ 

and reaffirmed by the AEC has been increased from four to six members to meet 
the expanding scope of the Atomic Enerm Conmission’s technical acthitie,. 
me committee reviews the major Phases of the Atomic Energy Commic;sioa 

program and is the principal adviser to the ChmlnisSion on classification and 

declassification matters, making recommendations f Or formulating and mo 
the rules and guides for classifying scientific and technical information, 

committee members are appointed for a term of 5 Sears 011 8 rotating basis. T& 
nest new appointment will be made on July 1,1954. 

Dr. Waa~~w C. JOHRSON, chairman ; associate dean of physical sciences, uniyer- 

Dr. R. H. CEIST, director of physical research, Carbide C% Carbon Chemicals ~0 

Dr. THOMAS B. DBEW, head, department of chemical engineering, Columbia Q~- 

Dr. ALVIN 0. GRAVES, J division leader, Los Alamos Scientific Laboratory, 

Dr. JOHX I?. HOWE, section chief, reactor materials, North American Aviation, hc., 

Dr. J. R. RICHARDSON, associate professor of physics, University of Califo~q 

* 

sity of Chicago, Chicago, Ill. 

Plant, Charleston, W. Va. 

yersity, New Tork, N. Y. 

Alamos, N. Mex. 

Downey, Calif. 

Los Angeles, Calif. 

ADVISORY BODW TO THE ATOMIC ENERGY COMXUSION 

Advisory Committee on Biology amd Medicine 

The Advisory Committee on Biology and Medicine was created in September EX, 
on the recommendation of the Commission’s Medical Board of Ileriew. The 

committee reviews the AEC programs in medical and biological research and 
health and recommends to the Commission general policies in these fields. 

Dr. E. C. ST~MAN, chairman; chief, division of plant pathology and botanr, 

Dr. CHABIXS H. BURSETT, professor of medicine, University of North Carolina, 

Dr. EDW~ A. DOI~Y, director, department of phpiology and biochemistry, st- 

Dr. GIOSCCHIRO FAILLA, director, department 07 radiology, Columbia UnirerdG, 

Dr. CUBT STEIW, professor of zoolom, University of California, Berkeley, CaU- 
Dr. Slrms WARBFS, pathologist, New England Deaconess Hospital, Boston, 

Unirersity of Ninnesota, Minneapolis, Mh. 

Chapel Hill, K. C. 

Louis Universitx School of Medicine, St. Louis, Mo. 

Medical School, New Pork, N. 1. 

Mass. 

Chapel Hill, h’ 
S~ET.,DON D. Eu: 

Unioersitr, Ne 
ponERT EINGSLE- 

Angeles, Calif. 
~QNUXD R. PUEI 

ington, D. C. 
~ BmBEBT E’. TAG 
ss Michigan, Ann 

mis committee 
of the Engineeri 
jnvolring fabrica 

F. W. DAVIS, chi 
@mm D. Cox 

Barman, Bridg 

)it. T. HIXIDO, W 
Dayton, Ohio. 

G. 0. HOGLUETD, t 

nam Company 
T. E. KIHLGREN, 

Bayonne, N. J. 
A. R. LYTLE, dira 

New Pork, N. 1 
ROBEET L. PEASL 
W. SPBARAGEN, SE 

tory, Schenectr 

mNK G. -1 

LY- ZICXRICK, 

This committee 1 

AEC program of 
and the relations 

ii gram. Most of t 

sultation as specj 
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-- = 

Dr. E’ARIUNGTOX I 

~ Dr. G. B. KISTIAK 
Eon, Wis. 

- Mass, 
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Ad.viSory Board of Contract Appeds 

This board was established in February 1950. One or more of its members 
contract appeals arising under the “disputes articles” of AEC contracts 

subcontracts and makes recommendations to the General Manager concerning 

of the law school, University of North Carolina, 

, director of institute for judicial administration, New Tork 

@T mGBLEY, dean, school of law, University of Southern California, LOF 
‘istriq 

J meet USD R. Pmtxs, executive director, American Institute of Architects, Wash- 
-1tterr. 
lissiob F. TAGGAET, dean, school of business administration, University of - 

us; 1.1 
lrd; 

.psrs 

* x. y. 

a& 

Advisory Committee on Brazing 

committee was formed at AEC request by the Welding Research Council 
g Foundation to serve in an advisory capacity on problems 

olving fabrication by brazing. 

. DAVIB, chairman ; engineering division, AEC, Washington, D. C. 
, assistant manager, metallurgical department, Handy and 

, chief welding engineer, Solar Aircraft Co., San Diego, Calif. 
. EIKIDO, Wright Air Development Center, Wright Patterson Air Force Base, 

, HOGLUND, welding engineer, process and development laboratories, Alumi- 

E. KIHMBEN, welding section, research laboratory, International Nickel Co., 

LE, dirwtor of research, Union Carbide & Carbon Research Laboratories, 

L. PEASLEE, development engineer, Wall Colmonoy Gorp., Detroit, Mich. 

JALL ZIC~RICK, head, materials engineering unit, Knolls Atomic Power Labora- 
tory, Schenectady, N. P. 

Barman, Bridgeport, Conn. 

of America, New Kensington, Pa. 

=(fEN, secretary ; director, Welding Research Council, New Pork, N. Y. 

Advisory Committee on Chemistry 

otany, 

.Ollntt, 

-’’ ‘‘ 

-’ &committee was appointed in June 1949 to advise on policy concerning the 
1x1 program of supporting basic unclassified chemistry research in universities, 

the relationship of this program to the BEC’s own chemistry research pro- 
a. Most of the work of the committee is accomplished by individual con- 
-4bttion as specific problems arise. 

KOTON DAKIELS, professor of chemistry, University of Wisconsin, Madi- 

. B. fCIsTIAKOwsRY, professor of chemistry, Har-iard University, Cambridge, 
astan. hiss. 
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Dr. J~E~H E. BXAYEB, professor of chemistrr, University of Ch’ 

Dr. DON 31. TOST, professor of chemistry, California Institute 

Pasadena, Calif. 

Advisory Co?itmittes on Idustrial Inforniation 

This committee was reconstituted and elipanded in AiPril 1952 to rol,lafp 9p a~ 

hoc committee appointed in 1949 to adrise the AEC on disseminatin 
technological information to industry. The members are visitin: 4ec ~lt~ 

to identify information of use to industry Which should be Submitted 
fication and recommending arrangements for the widest possible ~ubli~~t~~~ 
distribution of such declassifiable informatione 

SID?;~ D. KI~~KPATRICK, chairman : rice president and director of a. 
1 EDITH H. QLTIXEY 

qurgeons, Columbi: 
lttrial 0s- pr. velopment, MeGraw-Hill Book Co., Inc., New Fork, K. Y. 

Dr. ALLAN G. GRAY. editor, Steel, Penton Publishing Co., Cleveland, Ohia= 
EUQENE HARDY, Kational Association of IIanufacturers, Washington, I-, 
KEITH HENKEY, editor, Kucleonics and Electronim McGraw-Hili PublisbinR 

b 0, 

Dr. ELMER HUTCHISSON, editor, Journal of Applied PhYsiCs, American ~~~~~~~~~ 

WALTER E. JESSUP, editor, Cid Engineering, The American Society of civu 

ANDREW w. KELMER, editor, Power Engineering, The Technical Publishing ca, 

EFERETT S. LEE, American Institute of Electrical Engineers, h’ew Tork, 5. 

Dr. WALTER J. MURPHY, editor, Chemical and Engineering New, bepi- 

EDW.ARLI H. ROBIE, secretarF, American Institute of Mining and ~€e~€iu~~~~ 

KARL T. SCH~ARTZWALDEB, The American Ceramic Society, Inc., Columbus, ohia 
GEORGE F. SL~II-AX, managing editor, The Iron Age, Chilton Publications, 1% 

E. E. TWM, editor, Netal Progress, American Society for Netals, Clerelsnd, 

’. 

Inc. ; American Institute of Radio Engineers, New Fork, X. T. 

of Physics, New Pork, N. T. 

gineers, New Pork, K. T. 

Chicago, Ill. 

Chemical Society, Washington, D. C. 

Engineers, New York, hT. T. 

Kew Pork, N. T. 

Ohio. 

@S committee of le: 
gas named in Septen 
.&inuous reoiew of 
best personnel rnethoc 
policies. The commil 

~THUR S. F’LEMMING 
ington, D. C.; pres 

J,, WYTOX m, prc 

Arbor, Nich. 

BOBERT RAMSPECK, vi OL~EB H. TOWNSEND, secretary, Atomic Industrial Forum, Inc., New Tori;, x. T. 
S. A. TUCEEZ, publications manager, American Society of Mechanical Enginen, 

F. 5. Vm ARTWERPEK, editor, Chemical Engineering Progress, American InPti. 

Cr. QLBERTo F. THOMPSOK, secretary ; chief, technical information seryice, diri- 

K. H. JACOBSOX, assistant secretary ; chief, industrial information branch, dhi- 

\\’UCE SAYRE, pro 

PHILLIP YOUNG, chai 
(Vacancy). 

Pork, N. Y. Kew Pork, N. Y. 

tute of Chemical Engineers, h’ew Pork, N. T. 

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

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

2 

This board was appo 

Advisory Committee on Isotope Distribution 

mrity cases which 
Mure and to make r 
The board, in its mon 
considerations regarc 

This committee was originally appointed by the Manhattan District to adfh cm eligibility for swurit; 
the off-project distribution of isotopes. The Commission approved its Continu- 
ation in December 1947 to aid in establishing new policies on distributing radi* GmsoIF puRcELLY ch: 

active materials and to review existing policies. The committee reViWVs a’1 DL E- =LOPEWE 

initial applications for use of radioisotopes in human beings, and all other re inaon, D. C. 
~UAM E. LEAHT, p 
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for their use in research, education, and industrj which are referred to 
the Commission. 

ONALD E. HELL, chairman ; research chemist, process diyision, California 

f editorial de. 

d, Ohio, 

'Ublishing co., 

'ican Institute 

9 of Civil &-j- 

on, D. C. 

'ublishing %., 

Kork, K. 'E. 

W, American 

Bletallurgicnt 

rlumbus, Ohio, 
lications, Inc., 

.Is, Clerelnnd, 

w Pork, N. E. 
cal Engineers+ 

nerican 1m~- 

service, dit$- 

branch, dM- 

if'' 
llesearch Corp., Richmond, Calif. 

RICHARD CHAAIBEEW?~, Cnirersity of Pennsykania Medical School, Phila- 

JOHX E. CHPJSTIAX, associate professor, department of pharmaceutical 

'nl 

replace ad 

'g unclasstfiea 

sit= 
for declnssi, 

UbEcation and 

Purdue Unirersity, Lafayette, Ind. 
SAUTJEL E. EATOS, A. D. Little, Inc., Cambridge, Mass. 
STERLIKG B. HEXDKICKS, head chemist, Bureau of Plant Industry, Soils and 

~EOW 0. JACOBSOK, associate dean, division of biological sciences, University 
f Chicago, Chicago, Ill. 
EDITH El. QUIMBY, associate professor of radiology, College of Physicians and 

nr. Bowm E. SKIPPEB, associate director, Southern Research Institute, Bir- 

Engineering, U. S. Department of Agriculture, Beltmille, Md. 

lumbia University, New Pork, K. Y. 

' @ingham, Ala- 
ILLABD, professor of chemistry, University of Wisconsin, Madison, 

EBEBSOLD, secretary; chief, isotopes division, AEC, Oak Ridge, 

Advimry Committee on Personnel Manugemenf 

committee of leading authorities from government, industry, and education 
eptember 1948 to provide the Atomic Energy Commission with a 

nnous review of its personnel management practices and to evaluate the 
ethods of government and industry in determining over-all AEC 

es. The committee usually meets quarterly. 

w S. FLE~EMINO, chairman ; director, Office of Defense Mobilization, Wash- 
ington, D. C. : president, Ohio Wesleyan University, Delaware, Ohio. 
CLAYTON HILL, professor of industrial relations, University of Michigan, Ann 

T RAMSPECIF, vice president, Eastern Airlines, Inc, Washington, D. C. 
E, professor, department of government, City College of New 

YOUNG, chairman, U. S. Civil Service Commission, Washington, D. C. 

Personnel Secu./.ity Review Board 

%his board was appointed in March 1949 primarily to review spMc personnel 
-mrity cases which arise under the Commission's administrative review pro- 

e and to make recommendations concerning them to the General Manager. 
board, in its monthly meetings, also advises the Commission on the broader 
iderations regarding personnel security, such as criteria for determining 

bility for security clearance and personnel security procedures. t to adrise 
d its cOnmp 
ibuting mdi~= 
e reTie\vs 

 CELL, chairman; of PurcelI & Nelson, Washington, D. C. 
DZ E. KLOPSTEG, associate director, National Science Foundation, Wash- 

other t-e- hgton, D. C. 
~[UIAM E. LEAHY, president, Columbus University, Washington, D. C. 
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AEC Compter Council 

Dr. EDW~~BD TELLEB, chairman; department of physics, University of 

Dr. EWER BROMBERG, institute for mathematics and Illechania, h’ 
‘W Xttrjg 

Dr. RICHARD COURANT, institute for mathematics and meChmics, Hew popL 

Dr. &.STON S. HOUSEHOLDER, mathematics panel, Oak Ridge National hborrtbly 

Dr. HENBY HURWITZ, Jr., theoretical pmsics division, Knolls Atomic ,,,- 
Dr. @OWE A. KOLSTAD, vice chairman ; physics branch, division of research 

’C 

Dr. SIDNEY KRASIK, physics division, Westinghouse Atomic Power I)iHsioa, 

Dr. V. LAWRENCE PAWEGIAR, division of technical advisors, AEC, &w port, 

WQQ* 
Berkeley, Calif. 

University, New Pork, N. 

University, New Pork N. y. 

Oak Ridge, Tenn. 

Laboratory, Schenectady, N. Y. 

Washington, D. C. 

Pittsburgh, Pa. 

N. Y. 

t 

Dr. ROBERT D. KICHTMYER, secretary ; theoretical division, Los Alarms Spiam, 

Dr. B~NABD SPINW, physics division, Argonne National Laboratory, chiw, 
Laboratory, Los Alamos, N. Mex. 

Ill. 

Advisory Cornm’ttee on Reactor +Safeguards 

Two advisory committees of the U. S. Atomic Energy Commission--the ~mm~ 
Safeguard Committee and the Industrial Committee on Reactor Loation 
lems-have been combined to form a new group known as the Advisov 
mittee on Reactor Safeguards. The new committee reviews safety studies pre 

pared by organizations planning to build or operate reactor facilities ad 
appraises proposed reactor locations in terms of accepted industrial safe@ 

standards. 

Dr. C. ROGE~~ ~UCCULLOUGH, chairman ; general development department, hion- 

Dr. MANSON BER’EDICT, professor of chemical engineering, Massachusetts Institute 

Dr. WILLARD P. COXNER, manager, physics division, research department, Her- 

Dr. R. L. DOAN, manager, atomic energy division, Phillips Petroleum Co., Idaho 

Dr. HYMEX FBIEDELL, director, department of radiology, Lakeside Hospital, Rest- 

Dr. I. B. JOHXS, assistant director, central research department, Monsanto Ghed- 

santo Chemical Co., SL Louis, Mo. 

of Technology, Cambridge, Mass. 

cules Powder Co., Wilmington, Del. 

Falls, Idaho. 

ern Reserve University, Cleveland, Ohio. 

cal Co., Dayton, Ohio. 

Calif. 

Allied Chemical and Dye Corp., New Pork, N. T. 

Dr. MARK M. MILLS, radiation laboratory, University of California, Livermore, 

K. R. 06BOBIT, manager of industrial derelopment, general chemical division, 

This committee, 
En@ ‘neering Fou 
Commission in r 
type 347 stainles 

made public. L 
enlarged to inch 

Nickel Co., Inc. 
g. 0. BINDER, re: 

N. Y. 
F. W. DAVIS, eng 
TQ. B. DELONG, E. 
E. B. GUNIA, Ca 
LORIN K. POOLE, I 
Dr. M. A. SCHEIL. 

Wis. 
R. DAVID THOMA 

Corp., Philadel 

Dr. V. N. KBIVoBt 

This committee 
Commission’s rax 
development, an( 
formation. 

IRA B. JOBBLEMOK 

FUKCIS CAMICRO 
EVERETTE L. DEG 

THOROID F. F’IELD 
J. IC. GUSTAFSOK, 
FUNK W. McQu: 

Pork, N. F. 
ERNEST H. ROSE, 

mingham, Ala. 

Tes. 
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tral engineering, Allied Chemical and Dye Corp., 

C. Smmox, supervising chemical engineer, engineering and loss control 

~P~RD professor of physics, radiation laboratory, Unirersity of 

~a WOLMAK, head, department of sanitary engineering, Johns Hopkins 

BAR&Y WE-, chief, scientific services division, U. S. Weather Bureau, 
Dt* 

nr. C. R. RUSSELL, secretary: U. S. Atomic Energy Commission, Washington, 

elers Insurance Co., Hartford, Conn. 

pl;)alifnrnia, Livermore, Calif. 3w .pork 

Department of Commerce, Washington, D. C. 

Advisory Committee on Stainless Xteel 

fis committee, formed in 1955, by the Welding Research Council of the 
$@neering Foundation, in July 1951 at AEC request became advisory to the 
.ommission in regard to research and development to improve the welding of 

347 stainless steel. All data resulting from these investigations are being 2-P 
public. In October 1953 the scope of the Committee’s services was 

rlarged to include the manufacture, fabrication, and use of all stainless steels. 

n. V. N. KBXVOBOK, chairman : development and research division, International 

E. 0. BINDEB, research laboratory, Union Carbide and Carbon Go., Niagara Falls, 

h’. P. 
f, R. DAVIS, engineering division, AEC, Washin,@n, D. C. 
r. B. DEZONQ, E. I. du Pont de Nemours C Co., Inc., Wilmington, Del. 
g B. GUNIA, Carnegie IIIinois Steel Corp., Pittsburgh, Pa. 
;(ww K. Poom, project engineer, Arcos Corp., Philadelphia, Pa. 
2. M. A. SCHETL, director, metalIurgica1 research, A. 0. Smith Corp., Milwaukee, 

“is. 
:.Dam THOMAS, Jr., vice president tk director, research & engineering, Arcos 
Corp., Philadelphia, Pa, 

Tickel Co., Inc., New Pork, N. Y. 

r 
: 

Commii%e 0% Raw Mate&& 
k 

%his committee was appointed in October 1947 to review the Atomic Energy 
3ommission’s raw materials program and to advise on questions of exploration, 
nelopment, and procurement. The committee has met 13 times since its 
mation. 

3 B. JORATZMON, chairman : geologist, $an Francisco, Calif. 
‘MCIS CAMEEON, vice president, St. Joseph Lead Co., New Pork, N. Y. 
WTTE L. DEGOLYEB, petroleum geologist ; DeGolyer & McNaughton, Dallas, 
Tes. 

:HOEOLD F. FIELD, consulting mining engineer, Duluth, Wnn. 
K, GUSTAFSON, consulting geologist, N. -4. Hanna Co., Cleveland, Ohio. 

UNK W. I\IcQUIfiTOx, Jr., metallurgical engineer, Newmont Mining Corp., New 

T H. ROSE, chemical engineer, Tennessee Coal, Iron C Railroad Co., Bir- 

! diFisi~~ mingham, Ala. 
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7 

BBE”(T”EE F. BOARDMAX, supervisor, technical information service, Phillips Petro. 

GEQ~E L. BROWK, manager of public relations, General Electric co., B~~~~~ 

Dr. F. I,, CTJTHEEBT, technical director, National Lead CO. of Ohio, Cinchnntl, 

a. W. DAVIS, Jr., deputy director, technical and production division, Savannah 

TV. E. Da~~szm, administrative aide to director, Ames Laboratory, Ames, loha. 
R. G. ELLIOTT, director of information, Santa Fe Owrations Office, -4~c, Al- 

buquerque, N. Mex. 
LESTER C. FURNEY, assistant to director, Argonne National Laboratory, hmoaL 

Ill. 
J. F. HAWERTY, biochemist, medical branch, division Of biology and me&ich 

AEC, Washington, D. C. 
JV. L. HSRWELL, head, patents and declassification department, Carbide & & 

bon Chemicals Go., div. of Union Carbide & Carbon arp., Oak Ridge, Term. 

F. SEYMOUR HRNCK, assistant to manager for public education, Oak Ridge Opera- 
tions OfEice, AEC, Oak Ridge, Tenn. 

EDWABD L. HILL, supervisor, technical services unit, General Electric A?iT pro& 
ect, Cincinnati, Ohio. 

JOHN F. HOGEETOX, director of public information service, New York Operatiom 
Office, AEC, New York, N. Y. 

Mmn KRATZEB, division of production, AN, Washineon, D. C. 
DA~ P. K~*Tz, organization and methods examiner, division of raw materials, 

ARTHUR R. LEE, division of information, Idaho Operations Oace, AEC, Idaho 

leum Co., Idaho Falls, Idaho. 

Works, Richland, Wash. 

Ohio. 

River Operations Office, SEC, Aumsta, Ga. 

AEC, Washington, D. C. 

0. SXEW;IKG, director of research and consulting chemist, 
ojnn PU\T&.* 

Go., Allentown, Pa. 
0~1% R. WHITNUB, consulting mining engineer, Denrer, Colo. 
CLYDE E. FT’IUIAMS, director, Battelle Memorial Institute, Columbus, Ohin, 

Industria2 Innf omnation Comnzittee 

formation ser 

This group is a 
,QEC program 0: 

for cross sectior 
fig members we 

Dr, RICHARD E”. 
tific Laboratoi 

Dr. TOM w. BOB 

Dr. JOSEPH L. I 
Ridge, Tenn. 

Dr. HEBBERT Go 
N. Y. 

Dr. WILLZBM W. 
York, N. T. 

Dr. DONALD J. Ht 
Upton, Long I. 

Dr. ALEXANDEX , 

Chicago, 111. 
Dr. CARL 0. MUE 

- tors.. UDton. Lc -, * , 

Dr. JACK 11. pm 
oratory, Eiverr 

Dr. EEEBERT s. 1 

Oak Ridge, Tei 
Dr. THohra 31. 

SCbenectady, h’ 
Dr. hms A. T~JR~ 
Dr. GE~EGE A. ~i: 

mC, Washing 

Falls, Idaho. 

department, Korth American Aviation, Inc., Downey, Calif. 
FRAYK R. LONG. supervisor, technical information group, atomic energy resear& 

Dr. GEORGE G. MAROV, office of industrial development, AEC, Washington, 11. (2. 

Dr. A. R. MATHESOIT, head, technical operations division, Schenectady Operations 

Dr. DAKIEL J. PFLAUX, chief, materials and information branch, diTision Of w- 

p~h’ms €WLESmx, head, technical information division, Brookhaven sationat 

OBce, AEC, Schenectady, h’. T. 

search, AEC, Washington. D. C. 

Laboratory, Upton, Long Island, N. Y. 
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a. W. RUSSKLL, assistant director, Battelle Memorial Institute, ColombUs, 

OUPP, assistant manager, atomic power division, Westinghouse Etlec- 
, Pittsburgh, Pa. 
s SLESSF~, director, division of technical information and declassdfl- 

AEC, ru’ew Tork Operations Office, Kew Tork, N. Y. 
H CABLISLE SMITH, assistant director for classification and security, 

Alamos Scientific Laboratory, Los Alamos, N. Mex. 
HN R. STEHX, physicist, theoretical physics division, Knolls Atomic Power 

&&oratory, Schenectady, N. Y. 
M. H. WAHL, atomic energy division, E. I. du Pont de Nemours & Co., 

Atlanta, Ga. 
R. K. WAKJCFCIKG, chief, information division, Radiation Laboratory, Uni- 

rersi ty of California, Berkeley, Calif. 
,4. WIGGIN, chief, isotopes development branch, isotopes division, Oak Ridge 

echnical information officer, division of reactor development, AEC, 

E. JACOBBON, secretary ; chief, industrial information branch, division of in- 

ltion 
imcs 

ffice, AEC, Oak Ridge, Tenn. 

AEC, Washington, D. C. 

Inan, 

Nuclear Cross Sections Adv&sory Group 

group is appointed on a Searly basis to make a continuing review of the 
program of nuclear cross section measnrements, and to evaluate the needs 

cross section information in the various activities of the AEC. The follow- 
members were appointed to serve from July 1953 to July 1954. 

RICHARD F. TABCHEK, chairman ; department of physics, Los Alamos Scien- 
Be Laboratory, Los Alamos, N. Mex. 
TOM W. BONKEB, department of physics, Rice Institute, Houston, Tex. 
JOSEPH L. FOWLEX, physics division, Oak Ridge National Laboratory, Oak 

HERBERT GOLDGTEIX, h’uclear Development Associates, Inc., White Plains, 

. HAVERJB, Jr., department of physics, Columbia University, New 

UBHES, department of physics, Brookhaven National Laboratory, 
pton, Long Island, N. Y. 

3. ALEXBNDEE S. UNGISDORF, physics dit-ision, Argonne National Laboratory, 
Chicago, 111. 

11. CARL 0. MUEHLHAUBE, department of physics, Brookhaven National Labora- 

tory, Upton, Long Island, N. P. 
T. JACK 31. PETERSON, cyclotron group, University of California Radiation Lab- 

oratory, Livermore, Calif. 
T. HERBEET S. POMERANCE, physics division, Oak Ridge National Laboratory, 

ab Ridge, Tenn. 
THOMA 11. SKYDEB, physics dirision, Knolls Atomic Power Laboratory, 

chenectady, N. P. 
Lome A. T~NFB, physics dirision, Argonne National Laboratory, Chicago, 111. 

E~RC~E A. KOLSTAD, vice chairman ; physics branch, division of research, 
C, Fashington, D. C. 

Idnh 

;arch 
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pNK R. LONG, s 

department, No1 
GLENN hIA?i%m, 

Development Co 

=on, Ohio. 

and inventions. 

H. THOMAS ATJSTEEN ; of Corington C Burling, Washington, D. c. 

JOHN A. DIESKEE ; of Brown, Jackson, Boettcher & Dienner, Chicago, Iu. 

CASPER W. Oo~s ; firm of Casper W. Ooms, Chicago, IIL, 

T\'ILLIAM H. DAVIS; of Daris, Hoxie 8; Faithfull, New Pork, N. y. 

HE~OE AI. HOLMEB ; of Fish, Richardson 8: Neave, Boston, Mass. p. JAMEG 9. B.fE 

~)r. JAMES W. Mc 

Stack Gas Problem ?Vorking Group 
poat de Kemow 

pr. E. J. MURPHY 
Co., div. of Unit 

The appointment of this group was authorized in IlaY 1948 to advhe the cam- ~r. G. M. MUB~H 
mission in connection with problems in the control of gaseous effluents N. Y. 
mc installations. The group has held six formal meetings and has renaew ~r. Dmm J. PFL 
assistance in the field of air Cleaning through Specific research aud deFelqp search, AEC, W: 
merit projects directed by individual members and by individual co~~ 

DENNIS PULESTOX 

advice. Laboratory, Uptt 

Dr. .&EL WOLMAN, chairman ; head, department Of sanitary enmering, aok pr. RICHARD F. R 

Hopkins University, Baltimore, Aid. ect, University o 

Dr. PHILIP DRINKER, professor of industrial hygiene, Harvard UniversitF s&oul D. p- di 

of Public Health, Boston, Mass. AEC, Lemont, I1 

Dr. Lm GILBEETGON, director, research and engineering department, Air B~ Dr. =- RUSSEL 

Ohio. duction Co., Murray Hill, N. J. 
Dr. H, F\EAGEB JOHNSTORE, professor of chemical engineering, University of Dr- w. E- s=oupp? 

Illinois, Urbana, Ill. tric Corp., Pittsb 
Dr. CHARLES E. LAPPLE, professor of chemical engineering, Ohio State Ud%'ersitx, DL CHARLEs SLEM 

Columbus, Ohio. cation, AEC, Ne\ 

Dr. R~OYEB D. THOMAS, department of agricultural research, American Smelt- DL a"%LIs 

ing & Refining Co., Salt Lake City, Utah. LOS Alamos Scier 
Dr, WILLIAM p. TANT, director of research, 15ine Safety Appliances Go., Pit€% DL R. S=mm 

burgh, Pa. Laboratory, Sche 

c. G. STEPEESON, h 

Partment, Gener; 
Dr. R. K. WAKEILL 

Technical Znf ormation Panel 

This panel, representiiig the major AEC research contractors, was appointed Lri 

June 1945 to adrise the Commission on all aspects of its technical infomation 

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

disseminating technical information. 

versitS Of Califor 

wms H- 7v-0, . 

Dr. ALBEETO F. THOMPBOW, chairman ; chief, technical information Sed@+ 

Dr. HENRY A. BLAIE, director, atomic energy project, University of Rochem* 2 

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

Rochester, N. Y. i 
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E". BOARDMAN, supervisor, technical information service, Phillips Petro- 
urn Co., Idaho Falls, Idaho. 
F. L. CUTHBERT, technical &rector, National Lead Co. of Ohio, Cincinnati, 

$, E. DREESZEX, administrative aide to director, Ames Laboratory, Ames, Iowa. 
nts department, Sandia Corp., Albuquerque, 

5. HABWELL, head, patents and declassification department, Carbide & Carbon 
cals Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn. 
L. HILL, supervisor, technical services unit, General Electric ANP Proj- 

Lomtt, supervisor, technical information group, atomic energy research 

MAYNARD, head, technical information center, California Research and 
evelopment Co., Livermore, Calif. 
JAMES A. MERRTf.T., director, laboratory division, Goodyear Atomic Corp., 

vision, Savannah River laboratory, E. I. du 
., Augusta, Ga. 

. J. MUBPHY, assistant to research director, Carbide & Carbon Chemicals 
ide & Carbon Corp. (ORNL), Oak Ridge, Tenn. 
ssor of chemistry, New Pork University, New Pork, 

ief, materials and information branch, division of re- 

1 information division, Brookhaven National 

Dr, RICHARD F. RILEY, chief, radiation chemistry section, atomic energy proj- 

D. P. RUDOLPH, director, technical services division, Chicago Operations Office, 

Dr. H. W. RUSSELL, assistant director, Battelle Memorial Institute, Columbus, 

9r. W. E. SHOUPP, assistant manager, atomic power division, Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. 

3r. CHMUES SLESSER, director, division of technical information and declassifi- 
cation, BEC, New Pork Operations Office? New Pork, N. Y. 

Dr. RALPH CARLISLE SMITH, assistant director for classification and security, 
Los Alamos Scientific Laboratory, Los Mamos, N. Mex. 

m R. STEHX, physicist, theoretical physics division, Knolls Atomic Power 

G. STEVENSON, head, technical information, technical section, engineering de- 

H. ~~~~IXG, chief, information division, Radiation Laboratory, Uni- 

erican Aviation, Inc., Downey, Calif. 

Laboratory, Upton, Long Island, N. Y. 

ect, University of California, ~0s Angeles, Calif. 

AEC, Lemont, Ill. 
School 

ir €%I+ Ohio. 

;ity of 

-ersity, 

Smelt. 

ory, Schenectady, N. T. 

rtment, General Electric Co., Richland, Wash. 

of California, Berkeley, Calif. 
. X'ALDO, technical editor, Nound Laboratory, Miamisburg, Ohio. 
TOUXG, director, information division, Argonne National Laboratory, 

Lemont, 111. 

28326G54-7 



The participating institutions are : 

Battelle Memorial Institute 
Carnegie Institute of TechnologY 
Case Institute of Teth11010gy 

Illinois Institute of Technology 
Indiana University 
Iowa State College 
Kansas State College 
Loyola University (Chicago, IlL) 
Narquette University 
Mayo Foundation 
Michigan College of Mining and 

Michigan State College 
Northwestern University 
Ohio State University 
Oklahoma Agricultural and Mechnni- 

Purdue University 

Technology 

cal College 

St. Louis University 
State University of Iowa 
Washington University ( st. 

Wayne University 
Western Reserve University 
University of Chicago 
University of Cincinnati 
University of Illinois 
University of Kansas 
University of Michigan 
UniverrJity of Minnesota 
University of Missouri 
University of Nebraska 
University of Notre Dame 
University of Pittsburgh 
University of Wisconsin 

330. ) 
Genera1 Manager, 3 

@maser, Technica 
hnia, 

LUS Alamn>~ 

Director --________. 

TWhniCd Asswiate 

Mound Laborato 

. Project Director-,,. 
Laboratory Directoi 

~ 

~~ 

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

-% E 
Alabama Polytechi 

E Catholic Universit 

of Texas 

aemson Agricultu 
Duke University 
Emory University 
Florida State lJni 

Georgia Institute ( 

Jdouisiana State VC~ 

Manager, Westinghouse Atomic Power Dirision-_-_------- CHABLES E. Wmw 
Assistant Manager (Technical Operations) ________________ JOHN W. SIXP8OJ 

Assistant Manager (Administrative) _________ ~ ___________ EDMUND T. BlomIs 
-4ssistant Manager (Development) ___________________ DR. WILLIAM E. SHOW 

Contract Nanager _______________________________________ W. DEE SHmHa 

90 31. College 

1: 
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ookhaven National Luboratory (Associated Universities, Inc., 
contractor), Upton, Long Island, N. Y. 

Columbia University Princeton Unirersity 
Cornell University Yale University 
garvard University University of Pennsylvania 

johns Hopkins Unirersity 
Massachusetts Insti tu te of Tech- 

articipating institutions are : 

University of Rochester 

Board of Directors ________-_____________---- T~~o~oae P. WEIGHT 
AUI ________________-_______----__--__-----_- LLOYD V. BEEK~ 

fice President, A01 and Laboratory Director-__------ Dr. LEIAND J. HAW- 
peputy Laboratory Director ______________________------- Dr. GE~~LD I?. TAPE 

irector, University Liaison ___----_-__-___ Dr. ROBERT A. PATTEB~ON 

fwlk Atomic Pouter LaboTatory (General Electric Go., contractor), 
~~ Schenectady, N. Y. 
- 

~ 

i;eneral Manager, Operating Department ____-_-__--______- K. It. VAN TASSEL 
ganager, Technical Department _______________________--- Dr. K. H. Kmaxm 

LoUiS, 

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

$md Laboratory (Monsanto Chemical Go., contractor), Miamis- 
burg, Ohio 

9oject Director -__-__--______________________________ Dr. N. N. T. SAMARAS 
kboratory Director ___---__________________________ Dr. JOSEPH 5. BWAGE 

1. ZrRE 

?ak Ridge Institute of Nuclear Studies (contractor), Oak Ridge, 
'EmL€T Tenn. 
!, Boucf: 
Bosm le sponsoring universities of the Institute are : 

Agricultural and Mechanical College 

.vision, 
Alabama Polytechnic Institute 
Catholic University of America 

wa- Clemson Agricultural College 

Duke University 
iISPWS 

EmorS University 
Florida State University 

huisiana State University & A. and 

of Texas 

LIELsffm Georgia Institute of Technology 

31. College 

Mississippi State College 
North Carolina State College 
Rice Institute 
Southern Methodist University 
Tulane University of Louisiana 
Tuskegee Institute 
Vanderbilt University 
Virginia Polytechnic Institute 
University of Alabama 
University of Arkansas 
Unirersity of Florida 

? 
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Sandia Laboratory (Sandis Corp., contractor), Sandia Base, 
Albuquerque, N. Alex. 
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~ ~ SHIPMEXTS OF RADIOISOTOPES TO FOREIGX COUKTRIES 
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--._-- 29 
1 17 
2 15 
1 13 
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--____ 8 
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19 1 337 
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1949 1 1950 
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35 44 
22 14 
13 14 
4 35 

3451 290 289 

- 
413 

- 
1953 
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Authorized to receive isotopes ; no shipments made. 
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PATENT 
NO. 

5 206,634 

2,619,601 
za,256 

5 6% 446 

2,62l, 298 
2,621,912 

2 622,008 

2,622,014 

2,622,204 
2,622,208 

2,624,009 
2,624,666 

2,624,783 

2,624,841 

2,624,845 
2,624,847 

2,624,860 
2,625,507 
2,625,653 
2,625 657 
2,626,203 
2,626,254 

2,626,351 
2,626,359 
2,626,989 
2,628,268 
2,628,297 
2,628,338 

2,628,638 

2,628,892 
2,629,459 

2,629,837 

2,630,529 

z a 130 

TITLE 

Process for the Production of Radioactive 
Substancs. 

Radioactivity Survey Apparatus ____ ______ -. 

Analyzer- - - - - - - - - - - - __ ____ - - ___ - - - - - - - __ - - - -. 
Rsdistion Detection and Messuring Means- - 

Ion Bource _________-__________________________ 
Receptacle - - - - - - - - - - - - ___ - - - - - - - - - - - - - - - - - - - - 

Production of Carbon Dioxide _____________-_- 

Method for Preparing Boron Trifluoride----.. - 
Automatic Cable Tester or Fault Analyzer 

Mass Spectrograph _______________________L___ 

Radioactive Particle Counting- ______________ 
Ion Source ____________________________________ 
Remote Control Pipetting Unit ______________ 
Apparatus and Method for Measuring Mag- 

netic Flux. 
Method of and Apparatus for Accelerating to 

High Energy Electrically Charged Par- 
ticles. 

Ion Source __________________________L_________ 

Ballistic Electrometer- _____________-_________ 
Arc Hash Analyzer by CathodeRay Tube--- 
Method of Electrodepositing Nickel- _________ 

Means. 

Coincidence Circuit- ____________---__________ 
Monitoring Gas for Radioactive Xenon------- 
Method of Making Zirconium Tetrachloride-- 
Method of Polymerizing Trifluorochloroethy- 

lene. 
Beam Extractor ______________________________ 
Target for Particle Accelerators __-_______ __-__ 
Comparative Photometer _____ - __ ____ - - - - - - - - - 
Amplifier Circuit for Testing _________________ 
Shielded Switch Assembly- ____._____________ 

Portable Voltagesupply for Radiation Count- 

_____ 
PATENTEE 

E. Fermi, Chicago, 1l1 E. hadf, 
Berkeley, Calif., and B. 
Italy, F. Rasettf. Balt& 

Italy. 
S. M. Zollers, Haddonfield, XI;. J 

Q- A. Kerns, Oakland, L. w. $w-bw 
E. E. Brown, Berkeley, Cdu. 

H. D. Le Vine, Arlington, h'. J., a 3,~~~ 
Qiovanni, New York, N. Y, 

R. W. Thorn son, Mtnneap~h sib - R. N. Lyan, 8ak Ridge, TCWQ.,~. c), 3 
NutleS, N. J., and F. J. Smetana, WM- 
ton, Del. 

ai. W. Miller, State Conege pa, J. 
Princeton, N. J., and rd.. zwkw, mh* 
stone, N. Y. 

I. Kirshenbaum, New York, IC. y. 
L. J. Kabell, R. A. Richards 8nd A. L- he 

Albuquerque, N. Mex. 
A. E. Ghaw and W. Rall, Chicago m. 
W. Bernsteh, Middle Island, k. T., 

R. Ballentine, Baltunore, Md. 
R. R. Wilson, Cambridge, Mass. 
a. 0. Andrews, Denver, Colo., and J. p. 

Qifford, Richland, Wash. 
V. A. Nedzel, Chicago, Ill. 

E. M. McMillan, Berkeley, Calif. 

R. W. Thompson, Minneapolis, Mh. 
W. P. Jesse, Chicago Ill., J. W. B~ZW, 

W. R. Baker, Berkeley, Calif. 
6. A. Mayper, New York, N. Y. 
L. F. Wouters, Oakland, Calif. 
W. R. Kanne, Richland, Wash. 
W. B. Blumenthal, Niagara Falls, N. T. 
W. T. Miller, Ithaca, N. Y., and J. T. Mq- 

w. M. Powell, Ea2gcdu. 
F, R. Weber, Jr.. Alameda, Calif. 
A. A. Brown, Danville, Calif. 
Q. A. Kerns, Oakland, CalU. 
C. T. Qrauer, Oa!dand, Calif. 
C. D. Qould, Cleveland, Ohio. 

Boulder, and TIC" H. $inch, Denver, Cob. 

nard, Wilmin 

a. 
Flow Valve Control __________________________ N. S. Herod, Smyrna, Ga., and L. R. O'xea 

Fairmont, R. Va. 
Apparatus for Fractional Sublimation ________ A. F. Reid, Dallas, Tex. 
Filter _____ __ __________________________________ R. P, Hammond and J. A. Lesry, Las blsmQ. 

N. Mer. 
Radioactive Resistor _________________________ J. M. Benade, Chiwo, U., E. E. ~~* 

Hiram, Ohio, and IT. P. Jes~e, Chia?ol 
'Tachometer ______________________________ :--- E. R. hfann and R. Q. Hater, Oak ~~d~c~ 

Tenn. 

Patents listt-d as of Xorember 24,1953. Applicants forlicensesshould applv to the Chief, Pat& 
CKfirn of the qemrnl Counsel, TT. ,E. AEC, Washington 25, I). C., identifying-the subject matter bF IWrtnt 
number md title. 
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2,649,571 
2,651,613 

%651,723 
2,651,726 

%,651,751 
2,651,840 
2,652,188 



N. Y. 
and A- L. Dye, 

icago, In. 
ad: 
Msss. 
7010.. and J. P. 

nd N. I-., &t&4 

=alii. 

olis, Minn. 

., Denver, Gob. 

. Y. 
if. 
ih. 
'alls, N. P. 
~ and J. T. May- 

J. W. flmxoa, 

if. 
:a. 

3. 

Id L. R. O'SeUI, 

2,635,339 

2,645,610 

2,643,940 

2,645,941 
2,646,252 
2,646,346 

2,649,57l 
2,651,613 

5651,723 
2,651,726 

2,651,751 
2,651,940 
2,652,188 

PATENTS ISSUED TO THE CO,XMISSION io7 

TITLE 

Mist Filter _____________________________r____ ~ 

Process for the Preparation of Fluorocarhons- 
Method of Forming Coating Containing 

Uranium and Method of Isotopic Analysis. 
Stabilized Pulse'Circuit- - ___ __ - .__ __ ____- ---- 
Remote Control Manipulator. - - 
Separation hocess for Actinium _____ - .._---_ ~ 

Device for Separating Particles of Different 

Electrical Apparatus and Method _______-_-_. 

Leakage Testing Method ____________-___----- 

Pocket Radiation Meter ____________..___ _- -- -. 
Preparation of Uranium Bromide __-___-_ 
Preparation of Zirmium Tetrafluoride------ - 

Method and Apparatus for Stereoscopic 

Production of Granular Berylhum Fluoride-. 
Prepatation of Powdered Thorium .________-. 

Rare Earth Separation By Anion Exchange - - 

pulse Equalizer ______._____________-------.-. 

Uranium Gomplaes of Heterocyclic Diketones. 

Ion Source Unit _____ - ______ __ _________________ 
Fast Counting Circuit _____ ___________________ 
Apparatus for Attaching Filaments to Eleo 

trodes in Machines for Costing with Metal 
Vapors. 

MethodofDis rsinghlaterialrinWater,---- 

Production of Uranium Tetrafluoride- __ __ ___ - 

Improved Window for Alpha Particle Count- 

Implement for Uwin ChemicalApparatuS---. 
Torque Compensated Galvanometer _________ 
Accelerator Target ____________________________ 
Mass Spectrometer Control ___________________ 
Electron Source ______________________________ 
Point Electron Source ________________________ 
Radiation Current Source ____________________ 
Multichannel Analyeer _______________________ 
Radio-Frequency Oscillator __________________ 
Mass Spectrometer Ion Source ________________ 
Ionization Gauge- ____________ - ______________ ~ 

Balanced Double Ionization Chamber X-Ray 

Voltage Supply Regulator ____________________ 

MasSeS. 

High-keqUency Shunt _____---__-- -- -__-- ---- 

Recomposing and Measuring. 

- - do-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _- - - 

Vacuum Die- cp" asting--- ______________________ 

€XS. 

Monitor. 

Surge Suppressor ___________ ~ _________________ 
Magnetic Flux Direction Determining Ap 

Process for the Separation of Isotopic Ions---. 
paratus. 

Snap Sampler ________________________________ 
Atmospheric Dust ___________________________ 
Well Casing So11 Sampler ________.___________ 

Multistage Mixer-Settler Apparatus--- _ ______ 
Automatic Temperature Regulator ______ ____. 
Electrical Integrator,- 
Ultra-Wide Band Amplifier Tube 
Isotope Separating Apparatus 
Hent Sealing Apparatus 
Flotation of liranium-- 
Sealed Telescopic Pipe Joint _____________ ~ ____ 
Method and Apparatus for Determining Fre- 

quency. 
Bridge for Resistance Measurement _________. 
Fluorine Cell __r_____________________________. 

Mass Spectrometer Beam Regulator 
Ionization Chamber Circuit 

Apparatus for Measuring Resistance. --______. 
Apparatus for Measuring Liquid Level ______. 
lutomatic Tank Pump Dom 

PATENTEE 

D. L. Hopper, Jach-sonvUe, Ill., H. E. Criner, 

R. D. Fowler, Baltimore, Md. 
R. Cohen, New York, N. P. 

Pittsburgh, Ps. 

M. W. Horrell, Detroit, Mlch. 
R. C. Qoertz, Elmhurst, Ell. 
F. T. Hagemann, Chicago, IIl. 
R. Altar, Pittsburgh, Pa. 

V. C. Wilson, Santa Fe, N. Mer., and J. A. 

J. P. Howe, A. B. Grenimer. and R. F. Plott, 
Simpson, Jr., Chicago, Ill. 

-~ 
Chicago, Ill. 

Q. A. Kerns, Berkeley, Calft. 
F. R. Shonka, Riverside, 111. 
J. E. Powell, Ames, Iowa. 
H. A. Wrilhelm, Ames, Iowa, and K. A. Walsh, 

Los Alamos, N. Mex. 
Vi'. hl. Powell, Berkeley, mdH. P.Hernandez, 

Jr., San Francisco, Calif. 
K. A. Walsh and H. A. Wilhelm, Iowa. 
H. A. Wilhelm and P. Chiotti, Amw, Iowa. 
E. H. Hufman and R. L. Oswalt. BerkeleY. 

Calif. 
B. Smaller, Chicago, rU. 
H. I. sjchlesinger Chicago, Ill., 

Brown, Detroit,(Mich. 
J. D. Gow Richmond, and J. 5. 

Albany, bdlf. 
M. J. Jakobson, Berkeley, Calif. 
2. M. Shapiro, Pittsburgh, Pa 

and H. C. 

Foster, Jr., 

Do. 
J. De Ment, Portland Oreg. 
R. F. Plott, Chicago, hl. 
A. D. Tevebaugh, Ames, Iowa, and F. VdoW, 

LosAlamos,N.Mex. 
C. J. Borkowski, Oak Ridge, Tenn. 

C. H. Prescott, Jr., Berkele , Calif. (deceased). 
Pi. M. Powell, Berkeley, Zalif. 
E. M. McMillm, Berkeley, Calif. 
S. B. Spracklen, Oak Ridge, Tenn. 
L. J. Cook, Berkeley, Calif. 
L. J. Cook, Berkeley, Caltl. 
H. H. Rossi, Orangeburg, N. Y. 
0. G. Kelley, Oak Ridge Term. 
W. R. Baker, Berkeley, balif. 
W. T. Leland, St. Paul Minn. 
K. M. Simpson, Santa Barbara, calif. 
L. J. Rainwater, New York, N. P. 

E. Fairstein, Oak Ridge, Tenn. 
W. G. Stone, Oak Ridge Tenn. 
D. C. Sewell, Concord, dalif. 

S. L. Madorsky, Chicsgo, Ill., and A. K. 

J. Kohl, Berkeley, E. a. Reid, Palo Alto, 

E. G. Reid, Palo Alto, Calif. 
H. E. Hylbak, Richland, Wash. 
B. V. Coplan, Troy, and E. L. Zebrowski, 

M. L. Sands, Pasadena, Calif. 
M. Bevis, Oak Ridge, Tenn. 
C. Sheer, New Porl;, N. Y. 
W. E. Parkins, Los Angeles, Calif. 
G. J. Selvin, Bronx, N. Y. 
P. L. Veltman, Severna Park, Md. 
0. E. Tollefsbol Oak Ridge, Tenn. 
Q. D.  axs son, 141 Cerrlto, C~M. 

Brewer, Richland Center, Wis. 

and L. R. Zumwslt, Lafayette, Cdlf. 

Albany, N. Y. 

R. J. Smith Elmhurst, Ill. 
R. D. Fowier and W. B. Burford III, Balti- 

more Md. 
ts'. R. baker, Berkeley, Calif. 
R. J. Tatts, and D. IC. Froman, Santa Fe, N. 

Mex. and W. H. Hinch, Denver, Colo. 
H. R. heath, Berkeley, Calif. 
K. H. Kline Oak Ridge, Tenn. 
R. R. Cyr, Berkeley, Calif. 
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PATEHT 
NO. 

~ 

2,652,497 
2.652,78 
2,653,076 

2,653,494 
2,654,&10 
2,654,M 
2,654,851 
2,655,105 
2,656,476 
2,668,627 
2,658,150 

2,658,452 
2,65S,9019 

2,6!%,981 
2,658,999 
2,659,012 

2,659,013 

2,659,589 
2,659,W 
2,659,W 

2,660,677 

~ 

PATEH TEE TITLE 

EQ 

Title 10, Cb 
Federal Re,- 
men t Policy” i 
foIlowing resp 
1953 : 

Section 5.69 
(4) Where . 

bids are receivl 
business come 
not) not in a 
area and the ot 
wbo, although I 

cern, will perf01 
tressed employ] 
be made to the 
is changed to re 

(4) When tn 
bids have been 
business concer. 
business concern 
employment are: 
bidder mho is a 
not located in a 
area, award shal. 

(60 Stat. 755-77 
1819) 

Dated at Wash 
day of September 

PART 3&RADIOI 

APPEALS; RE 
~ ~ Pursuant to the 

5 - 79th Cong.; 60 Sta 

f s lPolicies and rem 

2 of 1946, as amen = 
- - - - - - 

~ 

in Appendix 4. Fiftl 
Report to Congress: 
Tenth Semiannual Rc 
p; A pendix 6, 

~ eport: $pendix 6, 
= 



APPEEDIX 6 

m. REGULATIONS OF THE U. S. ATOXIC EXERGP COM~SSIOPU’~ 

PART ~-PROCIJREMEIFT POLICY 4 (a) of the Administrative Procedure 
Act of 1946, as amended (Pub. Law a, 

EQUAL LOW BIDS 79th Cong.) and in accordance with 

Title 10, Chapter I, Part 5, Code of Title 10, Chapter I, Part 30, Code of 
Federal Regulations, entitled “Procure- Federal Regulations, entitled “Radio- 
merit Policy” is hereby amended in the isotope Distribution,” promulgated 
following respects, effective October 1, April 9, 1951, and published in volme 

16, pages 3251, et seq. of the FedernE 
1953 : 

Section 5.69 (a) (4) now reading: Register, amendments to the Radio- 
(4) Where two or more equal low isotope Distribution Regulation are set 

bids are received, one bid being from a forth hereunder. 

business concern (whether small or 1. A center headnote, Appeals, is 
not) not in a distressed employment added preceding new 3 30.90. 
area and the other being from a bidder 2. Section 30.90, reading as follows, 

is added: ~ho, although not a small business con- 
cern, will perform the contract in a dis- 8 30.90 Review of orders. (a) Re- 
tressed employment area. award shall rieT of orders under this regulation of 

f 

- the Director, Isotopes Division, Oak 
be made to-the latter. 

Ridge Operations Office, shall be by ap is changed to read : 
peal to the General Manager. Any (4) When two or more equal low 
such order may be appealed by sending 

bids have been received, and from a 
a written notice of appeal by registered business concern other than a small 
mail to the General Manager, U. 8. business concern located in a distressed 
Atomic Energy Commission, Washing- employment area, and the other from a 
ton 25, D. C., within thirty days from bidder who is a small business concern 
the receipt of notice of such order. A not located in a distressed emplorment 
copy of such notice shall be sent to the area, award shall be made to the latter. 
Director, Isotopes Division, U. S. 

(60 Stat. 155-775 ; 42 U. S. C. 1801- Atomic Energy Commission, Oak Ridge 
1819 ) Operations Office, P. 0. Box “E”, Oak 

Ridge, Tennessee. Service of a notice 
D* c.9 this lSth of appeal pursuant to this section shall 

stay the order of the Director unless 
day of September 1953. 

thgDirector provides in said order that 
it shall be effective notwithstanding 
service of a notice of appeal upon the 

PART 30-RAD101s0T0PE D1smmOM ground that the public health, safety or 
interest so requires. 

(b) (1) Within ten days after re- 
Pursuant to the Atomic Energy Act ceipt of the copy of the notice of ap- 

of 1946, as amended (Pub. Law 585, peal, the Director shall forward to the 
79th Cong. : 60 Stat. 765 ff) and section General Nanager the record of the 

Dated at 

M* w’ 
xaluxger* 

APPEALS; RICVIXW OF OBDERS 

1Policies and regulations of the 0. S. AEC announced prior to July 1952 can be found 
in Appendix 4. Fifth Semiannual Report to Congress: Appendix 10. Sixth Semiannual 
Report to Congress: Appendix 4, h’inth Semiannual Report to Congress: Appendir 6, 
Tenth Semiannual Report to Congress: Appendix 6, Eleventh Semiannual Report to Con- 
ness : A pendix 6. Twelfth Semiannual Report : Appendix 6, Thirteenth Semiannual 
Report : Ippendis 5, Fourteenth Semiaimual Report : and in the Federal Register. 

109 
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LAW 

matter under appeal, together v-ith a 
statement of the grounds of his deci- 
sion. A copy of such statement shall 
be sent to the appellant. 
(2) Within ten days after receipt of 

such copy of the statement of the Di- 
redor, the appellant shall submit to the 
General Rhnager a statement of the 
grounds of the appeal, together with 

such affidavits and other written mate- 
rials as the appellant wishes to be con- 
sidered in connection with the appeal. 
The appellant shall furnish a COPY of 

said statement and any written mate- 
rial submitted in connection therewith 

to the Director. 
(3) The General Manager may re- 

quest the Director or the appellant, or 
both, to submit further infomation. 

(4) The General Manager may, or, 
upon the timely filing by the appellfint 
of a written request for hearing with 
the General Manager, shall direct that 
a hearing be held. Such request for 
hearing may be filed within the time 
allowed for appellant to file the state- 
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 
Manager for such submission, which- 
ever is later. 

(c) The General Rlanager may ap 
point a board or other designee to make 
recommendations or, if a hearing is to 
be held as provided in paragraph (b) 

(4) of this section, to conduct the hear- 
ing and make recommendations. If a 

board or other designee is appointed to 
conduct a hearing, such board or aher 
designee shall at the conclusion thereof 
submit to the General Manager a tran- 
script 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 designee. 

(d) The General Nanager shall re- 
view the entire record and decide the 
appeal. 

PA ST 60-DOMESTIC 

Oo~RANTEED MINIM 

NIUM-BE~BING < 

~LATEAU AREA 

Section 60.5 of Ti 
pral Regulations, i 

ROBCOELITE-TYPE 

Pursuant to section 3 of the Admink 
trative Procedure Act, the following 

statement of authority is published : 

1. The Director, Isotopes Division, 
Oak Ridge Operations Office, 0. 

Atomic Energy Commission, is author- 
ized to issue orders: 

a. Approving or denying applications 
for authorizations to possess and use 
radioisotopes, applications for renewals 
of such authorizations, and requests for 
modification Of such authorizations ; 

b. Annulling, suspending or revoking, 
in whole or in part, authorizations to 

possess and use radioisotopes ; 

c. Withholding or recalling radioim 

topes; and 
d. Establishing for individual caws 

such standards and instructions ~OT- 

erning the possession and use of radio- 

isotopes as he may determine to be nee- 
essary or desirable to protect health or 
to minimize danger from hazards to life 

or property. 
2. -4ny such order by the Director 

may be appealed to the General Ifan- 
ager, U. S. Atomic Energy COmmission, 

Washington 25, D. C., in accordance 
with the procedures SpeCifkd in 

10, Chapter I, Part 30, f 30.90, Ckde Of 

Federal Regulations, entitled "Radio- 

isotope Distribution." 

,-oscoelit e-t ype ores 

plateau area-( a 
stimulate domestic 
Diurn-bearing ores o- 

tenu area, commonl 

tite-txpe or roscoelit 
the interest of the cc 

security, the United 

ergY Commission her 
guaranteed minimun 

g60.5a effective d 

Narch 1, 1951, throu 

for the delivery of su 



REGULATIONS 111 

Dsted at Washagton, D. C., this 20th ance with the terms of this section and 

Dated at Washington, D. C., this 9th 

Bg order of the Commission, 

of JUlS 1953. E 60.5a. 
an- (1:G 

lnager to WALTER J. WILLIAMS, 
' Geneta! &pa@ General Manager. day Of October 1953* 

'"3 Gea-  DOMESTIC Ux~mttar PROGRAM Ai. W. BOTEB, 
sectioa. 

the Gee, GencraZ Manager. 

General gfl~-~mh-~ CARBOTITE-TTPE OR PART 60-DOMESTIC URAXIUar PBOCJRAM 

'me Fort* 6op&!?TEED MIXIMUM PRICE FOB uR4- 

gOgCOELITE-TYPE ORES OF COLONDO 
BORUS FOR INITIAL PRODUCTION OF UBA- 

AIUM ORES FROM NEW DOMESTIC 
le =ml& p1.A-u 

Section 60.5 of Title 10, Code of Fed- 

erel Regulations, is amended by ex- 
@ding the expiration date of the guar- 

d minimum prices from March 31, 

to 

MINES 

Section 60.6 (c) of Title 10 is 

amended by extending the period for 
payment of bonus for initial produc- 

so that para- tion of uranium ore from new domestic 
read " mines from February 28, 1954, to Feb- 

ruary 28, 1957, so that $60.6 (c) shall 

I uranium-beariw camtite-type or m.6 B~~ for initial productioll 

1m. 
~~ 

AMs, 

f4tQO€r* 

XOK 

z 

.(a) Of '60'5 

Guaranteed tniniinum price read as follows : 

Mcoelite-tyw ore8 Of the Colorado of urafiium Ores from 7gW domestic 
teau area-(a) Guarantee. To mines. 

&mulate domestic production of ura- (c) Term of this section. This set- 

dim-bearing ores of the Colorado PI&- tiou will apply to deliveries made under 
f89U area, mmmonb kmwn as carno- its terms between March 1, 1951, and 
$etxp or roscoelite- type ores, and in February 28,1957, inclusive. 

interest of the common defense and 
(60 Stat. 755-775; 42 U. S. C. 1801- 

urity, the United States Atomic En- 

ission hereby establishes the 

eed minimum prices specified in Dated at Washington, D. C., this 9th 
5a effective during the period day of October 1953. 
ch 1, 1951, through March 31,1962, By order of the Commission. 

elivery of such ores to the Com- 

t Monticello, Utah, in accord- 

3 author- 

1819) 

M. W. BOYER, 

General Manager. 

lealt€i or 
3s to life 

DbeiXoor 
*&l Blttu- 

.mission, 
iordance 

Vtadie ~ 
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p&e rj CITRRENT AEC UNCLASSIFIED RESEARCH CONTRACXS IX pHsslcat BtuFC! 

p%WV i 
BIOLOGICAL SCIESCES, RAW ~JSTERIALS, AND REACTOR DE~-E~~~~;, Am 

pW# ‘ PHYSICAL RESESRCH COXTRACT6 
Florida 

Chemistry and C 

Florida 

Alabama, university of. J. L. Kassner and E. L. Grove, Principles, Theoq ~ ties; t 

Fto&a, 
~rizona, Universitv of. E. B. Kurtz, Jr., Uranium Accumulation in plants. ties of 
Arkatzsa8, University of. R. R. Edwards, Chemical Effects of ~~~l~~ Trrtns- Fo?*dbn 

formations. fluoro: 

@ecrrQe 
ments. 

%4d 
Arkansas, University of. 

its Relationship to Geology and Geochemistry of Uranium. 
BuflaZo, Ufi&V€?rsity of. G. M. Harris, Applications of Isotopes in Cham BaWrd 

Kinetics. Fossil: 

try of Critical Materials and Development of Economic Processes for me organi 
I sola tion. HGnter ( 

Cdifornia Imtitzlte of Technology. Norman Davidson, Complex Ions and fZlind8 
action Mechanisms in Solution. Uranii 

OaZiformia, Uniuersity of. C. S. Garner, Isotopic Exchange Reactions. I@ino=iis I 
Califmia, Univereity of. J. H. Hildebrand, Studies in Intermolecular F~~~. cules 1 

and Solubility. II.?inois, 
CaZijcnrtia, University of. R. A. James, Nuclear Chemistry Research. mined 
CaZifmia, university of. R. L. Scott, Fluorocarbon Solutions. Illinois, 
Camegie Institute of Teclt,noZogfl. T. P. Kohman, Nuclear Chemistry Re-* Indiana, 
CathoZic University of America. F. 0. Rice, Thermal Production and Idenm- Indiana, 

cation of Free Radicals. High 1 

Chicago, uniz#rMy of. Anthony l’urkerich and Norman Sugarman, Nuelm Indiana, 
Chemical Research. search 

Chicago, University of. Anthony Turkerich and Norman Sugarman, Operation Iowa, Stc 

of Synchrocyclotron. lowa,Btn 
Chicago, University of. H. C. Urey, Natural Abundance of Deuteriurn and Other 

Isotopes. 
CEarkson College of Technology. H. L. Shulman, Determination of Interfacial 

Area in Packed Absorption and Distillation Columns. 
Colorado, University of. R. N. Keller, Scintillation Properties of Coordinatrirn 

Compounds. 
CoEumbia University. J. L. Kulp, Uranium-had Method of Age Determination, 
Columbia University. V. E;. LaMer, Fundamental Investigation of Phosphate 

Columbia University. J. M. Miller, Research in the Field of RadiochemiseF. 

CoZumbia University. R. M. Noyes, Photochemical Reactions of Iodine. Stronti. 
Columbia University. 15’. A. Sellie, Ion Eschange Chromatography. Blichigan 
Columbia University. T. I. Taylor, Separation of Isotopes by Chemical Ex- Oxidati 

change. Michigan 

halogen 
1 Contracts listed tis of Kovember 30, 2953. 

Practice of High Frequency Titrimetry. 

R. R. Edwards, Radioactivity of Thermal waters 

CaZiforniCU Institute of Technology. Harrison Brown, Fundamental lztz-d 

Slimes. 

112 
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CorzMcticut, University of. Roland Ward, Trace Element Distribution Bemeen 

Bornell University. J. L. Hoard, Structure of Fluorocarbons, Elementary Boron, 

pke University. D. G. Hill, Study of Some Chemical Reactions at High Temper- 

fint~,p University. R. A. Day, Jr., Stability of Complex Ions of Uranium. 
E~O~ Uiniuersity. W. H. Jones, Mass Distribution in Proton-Induced Fission. 
F@&Z State University. R. E. Johnson, Exchange Between Labeled Halogens 

BIelt and a Solid. 

ad Boron Compounds. 

atures. 

inciPl%, Theory 

Lion in Plants, 
9 of Nuclear %am- 

Chermal Waters - 
OtoWs in Chemical 

hxmtal Geochemb 
Processes for mar 

mplex Ions and & 

Reactions. 
.termolecular Form 

Research. 
ions. 
Chemistry Reseam 
iuction and Identift- 

Sugarman, Nuclear 

;ugarman, Operation 

leuterium and Other 

iation of Interfadal 

ties of Coordlnaff on 

I Age Determlnatioa 
gation of Phosphate 

1 of RadiochembW. 

:ography. 

1s of Iodin@. 

by Chemical EX- 

and Certain Inorganic Halides. 
pofida St ate University. Raymond Sheline, Search for Long-Lived Radioactid- 

ties ; and Theoretical Nuclear Studies. 
 la, UnZversity of. G. B. Butler and A. H. Gropp, Preparation and Proper- 

ties of Quaternary Ammonium Ion Exchange Resins. 
~~dham University. Michael Cefola, Formation of Complexes by Thenoyltri- 

fluoroacetate and Other Chelating Agents. 
George Wmhingtm University. C. R. Naeser, Fluorides of Rare Earth Ele 

ments. 
a-rd University. E. S. Barghoorn, Radioactivity in Uraniferons Plant 
Fossils. 

pmd Uniem8ity. R. M. Diamond and Geoffrey Wilkinson, Nuclear and In- 
organic Chemistry of Transitional Elements. 

Hunter College. G. R. Burns, Mechanism of the Oxo Reaction Using Carbon 14. 
~llinois Institute of Technology. George Gibson, Fundamental Chemistry of 

minois Institute of Technology. H. E. Gunning, Decomposition of Organic Mole- 

flzifiois, University of. H. G. Drickamer, Mechanism of Molecular Motion Deter- 

Illinois, University of. P. E. Yankwich, Studies in Radiochemistry. 
Indiana, University of. L. L. Merritt, Study with Radioactive Tracers. 
Indiana, UnJversity of. W. J. Moore, Rate Processes in Inorganic Solids at 

High Temperatures. 
Indiana, University of. W. B. Schaap and F. C. Schmidt, Ellectrochemical Re- 

search in Amine Solvents. 
Iowa, State University of. LeRoy Eyring, Preparation of Rare &rth Oxides. 
lm~a, State Uniuersitg of. Karl Kammermeyer, Separation of Gases by Diffusion 

.Johns Hopkins University. W. S. Koski, Nuclear Chemistry Studies. 
Kunsas, University of. P. W. Gilles, High Temperature Research. 
Louisville, University of. R. H. Wiley, Synthesis, and Properties of Ion Exchange 

Resins. 
Massachusetts Institute of Technology. C. D. Coryell, D. N. Hume, J. C. 

Sheehan and C. G. Swain, Nuclear Chemistry Research. 
Uassachusetts Institute of Technology. A. M. Gaudin, Techniques in Mineral 

Engineering. 

dlassachusetts Institute of Technology. P. 31. Hurley, Isotopic Abundances of 
Strontium, Calcium, and Argon in Certain Minerals. 

djicfiqa7b State College. C. H. Brubaker, Jr., Investigations into Aperiodic 
Oxidation States. 

Michigan State College. M. T. Rogers, Physicochemical Investigation of Inter- 
halogen Compounds. 

Uranium. 

cules by Metal Photosensitization. 

mined from DifFusion and Thermal Diffusion Measurements. 

Through Permeable Membranes. 
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Bichigan, Universitu of. P. J. ElTingr, Polarographic Behavior of 

Michigan, University of. w. TV. aleink h'uclear Chemical Resear,,,. 
diictiigan, Universitg of. E. F- vestrum, Jr-, L0-s Temperature 

Thermodynamics. 
Fez0 Hampshire, University of. E. &I- Haendler, Less Common Inarganic piu,;. 

rides. 
New Hampshire, Uniz'ersitll Of. H- M. Haendler, Infra-red sP 

Inorganic Fluorides. 
New york state College for Teac1tet.s. 

gen 15 by Chemical Exchange. 
A'orth CaroZina state ColZWe. F. p. Pike, Performance of Contactors for uJauid- 

Liquid Extraction. 
&-orthu?estern University. Fred Basolo and R. G. Pearson, Me&anisra of Snk 

stitution Reactions of InOI'ganiC Complexes. 

Northwestern University. 
Ethers, and Ketones. 

Botre Dame, Uniuersitv of. 
OkZahw Agriculfural and ilfechanical College. 

~~- pounds. 

0. E. Lanford, Concentration 
Slit, 

J. N. Pitts, Jr., Photochemistry of Organic 

Milton Burton, Radiation Chemistry Studies. 

T. E. Moore, Separation oi in tht 

Inorganic Salts by Liquid-Liquid Extraction. rennes 
nesse 

carbons and Fluorinated Hydrocarbons. remag, 
tion ( 

Rearrangement. mmzs, 
Texas, 

with Radioactive Tracers. Elemc 

Tzlfts c 
Using a Mass Spectrometer. Prepa 

uti1 h, u 
nium Bearing Shales and Lignites. Utah, 27 

by 3% 

pounds and Related Problems. Utah, t 
High 

of Uraniferous Shales. Fanderh 
CompG 

densed Systems by Beta-decay. Vandmh 
Radioc 

Reagents for Use in Inorganic Analysis. Virginia 
Liquid 

Ketoesters with Heterocwlic Nuclei. Washing 

duced by Radiation on Solids. 

CikEahoma, University of. J. R. Nielsen, Spectroscopic Properties of F~~~~~ 

Oregon State CoZZege. A. V. Logan and E. N. Maryell, Mechanism of the jam,k 

Oregon State College. T. H. Norris, Study of Generalized Aeid-Base ph~~~ 

Oregon, University of. D. F. Swinehart, Gaseous Chemical Reaction Kineti=, 

PennsyZvania State College. T. F. Bates, Mineralogy and Petrography of B~* 

I'ennsyZvania State College. W. C. Fernelius, Stabilities of Coordination cam- 

Pennsylvania State College. C. R. Kinney, Chemical Nature of Organic Mafie 

Pennsylvania State Cotlege. W. W. Miller, Chemical Reactions Induced in me- 

Pittsburgh, University of. Henry E'reiser, DeFelopment and Testing of Organic 

Pittsburgh, University of. Robert Levine, Spthesis of Beta-Diketones and Bttn- 

Princeton Unisersity. John Turkevich, Temporary and Permanent Effects Pro- 

Princetm University. John Turkevich, Study of Nucleation Processes. 
E'zlrdzle U?zivemify. H. C. Brown, Chemistry of Polyvalent Metal Halides. 
Purdue Utiiversity. W. W. Brandt, Metal Ion Chelate Complexes. 

3'~rdue Unirersif y. Thomas De'Vries, Polarographic Studies in Konaqnenrrs 

Purdue Unirersif y. W. F. Edgell, Studies in Nolecular SpectroscopY. 
Purdue University. W. H. Johnston, Gas Phase Eschange Reactions. 
Rensselaer Pokyteclinic Institute. H. 31. Clark, Extraction of Inorganic sub- 

stances by Organic Solvents. 
Rochester, Unicersitg of. 

Rzr.tgers University. 

Solvents. 

E. 0. Wiig, Radiochemistry. 
E. R. Allen, Polar Inorganic Molecules. 
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tgers University. 
phosphates. 

Electrolytes in Solrents of Low Dielectric Constant. 

lyzed Exchange of HFdrogen Gas and Protonic Solrents. 

Exchange Equilibria. 

William Rieman, 111, Analytical Chemistrr of the PolY- 

El. L. Friedman, Solutions of Inorganic 

P 

SOtlthcrn. California, Khiirersitg of- 

Cbernhl coutkcrn California, Unicersitg of. W. K. Wilmarth, Mechanism of Base Cata- 

south. Carolina, University of. 0. D, Eonner, Fundamental Studies of Ion 

“OscODs’ 

1 Of N€b* 

for Liqu€d* 

Fm of SnL 

dc Ati% 

:udies. 
aratioa 

of Finu&p 

e Jam& 

’henomena 

1 Kinetics, 

19 ot Era- 

ttion Corn- 

nic Matter 

ed in Con- 

~f Organit 

and Bets- 

ffects Pro- 

s. 
ides. 

onaqueous 

S. 

:aaic Snb- 

- 
outh Carolina, Unirersity of. H. W. DaTis, Use of Carbon 14 in Study of 

Allylic Fluorination. 
yrncuse Universitg. E. P. Eurtt, Mechanism of Gaseous Radiation Chemical 
Reactions and Chemical Reactions of Electrons. 

acu~e University. Louis Gordon, Coprecipitation Studies. 
Tawse Universitv. Henry Linschitz, Photochemical Reactions of Complex 

les in Condensed Phase. 
e, G?ziz?er8itz~ of. G. K. Schweitzer, Study of Radiocolloids. 

Tennessee, Universitg of. H. A. Smith, Rates of Catalytic Reactions Inrolring 
Deuterium ; and Relative Vapor Pressures of Water and Deuterium Oxide 
in the Presence of Certain Salts. 

Tennessee, University of. P. B. Stockdale, Chattanooga Black Shale of Ten- 
nessee as a Source of Uranium 

ferns, university of. G. H. Ayres, Spectrophotometric Quantitative Determina- 
tiou of the Platinum Metals. 

gknas, University of. E. W. Steel, Effects of Biological Slimes on Sea Water. 
Teza8, ZMz-ersity of. G. W. Watt, Unusual Oxidation States of Transitional 

Elements. 
Ticfts CoZEege. T. R. P. Gibb, Research on Hydrides; and Research on the 

Preparation of Uranium Hydride. 

Utuh, Unit-ersity of. Henry Eyring, Studies on Surface Chemistry. 
Utah, Unicersitg of. A. L. Wahrhaftig, Ionization and Dissociation of Molecules 

litah, University of. B. J. Zwolinslii, Induction of Chemical Reactions by 

Funde?.biZt Universitg. E. A. Jones, Raman Spectra of Some Inorganic Fluorine 

Vundel-hilt Uniuersity. M. D. Peterson, Radiation Stability and Inorganic 

Virgitlia f’ol!/twhnic Institute. N. F. Mawhy, Mass Transfer Studies in Liquid- 

IFashinf!fon Xtute ColZege. H. W. Dodgen, Formulae and Stability of Complex 

by Electron Bombardment. 

High Frequency Discharges in Gases. 

Compounds. 

Rad iocheinistry. 

Liquid Extraction. 

,- 

Ions in Solution. 

Rasfiingtmt Universit2/ (Xt. Loitis). J. W. Kennedy, Generation of High Volt- 
ages by Neans of Nuclear Radiations. 

ersity. fz. H. Gayer, Solubility of Uranium and ‘Thorium Oxides 
in Dilute Acid and Base. 

Kuyitc Unircrsitv. R. 13. Hahn, Analytical Chemistry of Radioactive Elements. 
Westct’n Rest?-re Unimrsity. E. L. Pace, Thermodynamic Properties of Gases 

Wisconsin, University of. W. J. Rlaedel, High Frequency Titrations. 

Adsorbed on Solids. 

Wiscmsin, Uttiz’ersitu of. Farrington Daniels, Geochemistry of Uranium and 

Wiscomin, Uiriretsity of. E. L. Eing, Rates and Equilibria of Inorganic Reac- 
Recovery of Uranium from Low Grade Ores. 

tions in Solution. 

:-I 1: x:’L-. :: 
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Wiscon&a, Unirersitg of. J. E. J1'illar& -%X'lication of ~~~i~~~~~,.~ lsotoy,c,s 

Yale University. 
;I 11 [! 
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Jfeial Hydrides, 1 
to Chemical Problems. 

)-Orth Carolina KSt 
Molecules. ductirity of Po0 

01~,io State nnivers 
~hio State Unicr 

Bj-dride. 
H. S. Harried, 1)iffusion Coefficients of Electrolyte, 

Ne tall urg y 

AZaba??za, Uniwmity of. T. X. BlcVay, Enamels on Netnls. Spectra. 

h-mour Research Fozindation. Blas Hansen, The System : Zirconiu-?;it,,Kc.il Corrosion of Zir. 
Bausch and Lomb OpticaZ Co. K. J. Kreidl, Irradiation Darmge to elass. Pittsburgh, G~ivet 
Buffalo, unisersity of. Stanislaw ~IrOzowSki, Easic Principles of M~~~~~~~~~ dpamics to the 

of Carbons. pfmfue University. 

pgssela er Po lytec California, Urtiviversity of. E. R. Parker, Creep of Alloys. 

California, University of. J. -4. Pas& Mechanics of Metal-Ceramic E~~~~~. in Metals. 
campie Institute of Tecli?wZcigU. Gerhard Derge, ElXtrochen1ical studiW ot Stanf or& Uniuersit 

of Molten Lead a 
Carnegie Institute of TechiwWgv. J. E. Goldman, Properties of Rare xetals. gylvania Elmtric F 
Cur.m.egie Institute of Technology. &~nan Smoluchon7&i, Grain BOunda~=. ture Phenomena. 

and Lattice Imperfections. Tennessee, Universi 
carnegie Institute of Teclmologll. Roman Smoluehomslri, Radiation I)~~~~~ of Energy Chaq 

EfPeCts. formations. 
Case Institute c?f Technology. W. M. Baldwin, Jr., Scaling of Zirconium in Wichita, Universit I 

Chicago, un.iWsity of. Lothar nleyer, Structure and Properties of GrapMtr' Surface Areas of 
Columbia University. G. L. Kehl, Inclusions in Uranium. 
Colztmbiu Uitiversity. H. H. Kellogg, Electrolytic Production of Zirconim Metal 
CoZumbics Uwiversitg. T. A. Read, Diffusionless Phase Changes in Metals 

Columbia University. W. A. Selke, Thermodwamic Properties of soam ments. 

Franklin Imtitute. F. C. Nix, Research in Solid State Physics. 
QerceruZ Electric Co. J. H. Hollomon and J. D. Nisbet, Fundamental Metal- 

lurgical Research ; and Developing of Zirconium Base Alloys. 
*eat Lakes Carbon Corp. L. H. Juel, High Density Graphite. 
Horizons, Im. M. A. Steinberg, Preparation of Thorium Metal. 
ItZinoi8 Institute of Technology. T. J. Neubert, Imperfections in Solids. 
IZZinois, University of. P. A. Beck, Annealing of Cold Worked Metals. 

Alfred University. V. D. Frechette, Graphitization of Carb(,n. orego%, ;Liniz-ersit& 

Nonaqueous Melts. 

Buoys. [{artol Research Fc 

Vapor. Bartol Research F 

Counters.* 
Brom University. 

Gamma Ray Inter 
California Ifiatitute 

Ray Studies.' 
Calif ornth Institu te 
Calif ornth Institute 

in Metals. Calif ornh Inatitu t e 
~lzin@, university of. Frederick Seitz, Experimental and Theoretical Invest& Nuclei.' 

gation of Radiation Damage in Solid Materials. California, Ciniversit! 
~cn~&, state university of. 3. C. Eaenziger, Structures and Properties of Inter- Calijornia, liniversitl 

metallic Compounds. Studies2 

Masswhusetts Institute of Technology. 11. B. Bever, M, Cohen, and B. tlverbach Carnegie Institute 01 

Thermodynamics of Metal Solutions ; Solid Solutions and Grain Boundarim : and Associated Res 
and Fundamentals of Cold Working and Recrystallization. Case Institute of Tee, 

Massachusetts Institute of Technology. S. C. Collins, Mechanical Properti= Studies with n 30 1 
of Metals at Low Temperatures. Chicago, liniversif y 

Massachuaetts Institute of Technology. W. D. Eingery, Xetal-Ceramic Inter- Penetration of Cha: 
actions. Chicago, University c 

Massachusetts Institute of Technology. F. H. xorton, Measurement of Thpd Chicago, Universitg 0, 

Conductivity of Refractors Materials. Chicago, University o 
Massuchuaetts Institute- of Technohgy. B. E. Warren, Studies of *diaeion Columbia Universi t y. 

Damage. 

Illirtois, Universitu of. Frederick Seitz, Mechanism of Substitutional Diffusion scopy. 

Contract administere 
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eta2 Bgdrides, Inc. 31. D. Pianus, Research on the Preparation of Uranium 
fJFdride. 

prth Carolina State CoZZcge. K. 0. BeattS, Jr., Measurement of Thermal Con- 
ductivity of Poor Conductors. 

 io St ate University. Edward Alack, Jr., Investigation of Separative Processes. 
~hio State U?iiversit?/. C. H. Shan-, Soft X-ray Absorption and Emission 

Spectra. 

3ondiug. 
Studieij of 

e Metals. 
:oundaries: ; 

m Damage 

ium in Air. 

P Graphite. 

iium Metal. 
Metals and 

of Sodium 

ntal Metal- 

>lids. 
LlS. 

i1 Diffusion 

=a1 Investi- 

es of Inter- 

. Arerbach, 
foundariee ; 

Properties 

imic Inter- 

of Thermal 

Radiation 

=- 

regon, Un.iz-ersitg of. Pierre Tan Rysselberghe, Polarographic Studies on the 
Corrosion of Zirconium. 
ittsburgh, University of. W. E. Wallace, Application of Chemical Thermo- 

dpamics to the StudF of Alloy Formation. 
pgrdue University. Karl Lark-Horovitz, Radiation Damage Studies. 
ftmselaer Polytechnic Imtitwte. H. B. Huntington, Anisotropic Self-DiiEusion 

in Metals. 
$tanford Uniwersitg. 0. C. Shepard, Resistance of Materials to Environments 

of Molten Lead and Bismuth. 
tgboania ETactmc Prodzicts. W. E. Kingston, Self-Diffusion and High Tempera- 

ture Phenomena. 
Tennessee, University of. E. E. Stansbury, Studies on the Direct Measurement 

of Energy Changes Resulting from Plastic Deformation and Phase Trans- 
formations. 

Vichita, Universitg of. Luther Lyon, Permeability Xethod of Determining 
Surface Areas of Finely Divided Materials. 

Physics 

[rartol Research Foirndaf ion. C. E. Mandeville, Keutron Scattering 3easure- 

gartol Research Foundation. W. F. G. Swann, Cosmic Ray Showers and 

grown Uniz:ersitg. R. A. Peck, Jr., Precision Measurements of Neutron and 

California Institute of Technology. C. D. Anderson, Cloud Chamber Cosmic 

CaZifornia Institute of TechnoEogy. R. F. Bacher, High Energy Physics. 
Calif ornk Institute of TechnoZogy. J. W. DuMond, Precision Nuclear Spectro- 

California Institute of Technology. W. A. Fowler, Energy Levels in Light 

CaZifornia, Universitg of. R. B. Brode, Mesons and Showers? 
rhlifornia, University of (Los Angeles). J. R. Richardson, Proton Range Energy 

ments. 

Counters? 

Gamma Ray Interactions. 

Ray Studies.' 

scopy. 

Nuclei? 

Studies? 
Carnegie Institute of Technologg. Edward Creutz, 400 &lev Synchrocyclotron 

and Associated Research. 
Case Institute of Technology. R. S. Shankland and E. F. Shrader, Gamma Ray 

Studies with a 30 Mev Betatron. 
Chicago, University of. S. K. Allison, Reactions of the Light Nuclei and the 

Penetration of Charged Particles Through Matter. 
Chicago, UBiaersity of. H. L. Anderson, Hi@ Energy Proton Studies.' 
Chicago, Uniuersitg of. Enrico Fermi, Theory of Nuclear Forces. 
Chicago, University of. Xarcel Schein, High Energy Krnary Interactions? 
folurn 5ia Unicersity. K. W. Havens, Jr., Nuclear Physics Research. 

'Contract acIrninistmv.3 throrrzh Once of h'al-al Research. Waslifngton, D. C 
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Florida, university of. 
George Waskington Onicersity. 
aarmwd uniz;msitU. Soman Ramseg, High EnerG Partick Interaetiohp I 

Illinois, Univcrsitv of. 

Indiana, [jnicersity of. 
Iozoa, &tat€ University of. J. A. Jacobs, Research with ElWtrosLTtic G~~~~~~,~~ 
IOWU, State uu'versit?/ of. 
Johpzs Hopkins University. G, H. Dieke, Absorption and Fluorestynt SPectra Bf 

Johns Hopkins University. 
Johns Hopkins University. 

Kansas State College. C. 31. Fowler, Precision Beta-Ray Spectrometq. 
Kansas State College. J. D. Stranathan, Precision Proton Reactions.' 
Massachusetts Institute of Tcchnologll. G. R. Harrison, Echelle ~pec~oscopF~ 

Massadrusetts Institute of Tecllnology. 

jlicll,igan, University of. 

Xichigan, Unicersity of. 

Michigan, University of. 

Hichigan, University of. 

llf innesota, Ujziversity of. C. L. Critchfield, Heavy Particle Component.' 
Minnesota, U?aimrsitg of. J. H. Williams, Precision Particle Scatteringf 
M-iinnesota, Unicersity of. J. H. Williams, Operation of 50 %lev Proton Linear 

Nationnl dcndcmy of Scicnccs. Kay Way, Preparation of Tables of Nuclear 

D. C. SwanSon, Electrostatic Generator 
Zolton Bay, Short Life-Thnes.' 

F. W. Loomis, Nuclear Disintegration schemes: 
A. C. G. Uitchell, Beta and Gama SPp.-tra; 

J. A. Van Allen, Ultra High Altitude cosmic 
c- 

Solid Uranium Compounds. 
G. H. Dieke, Properties of Kuclei. 

S. S. Hanna, Fast Neutron Cross Section ~~~~~ 

ments. 

J. P. Zacarias, Energy hveh anB 

Radiosctivity? 
J. 11. Cork, Beta and Gamma Ray Spectra: 

H. R. Crane, Nuclear Research with =-Inch Cyclotron 
H. R. Crane, Nuclear Research with 300 xrn; 

W. E. Hazen, Cosmic Ray Showers and Penetrating 
Synchrotron. 

Particles.' 
, 

Accelerator. 

Data. 
tional Research council. R. C. Gibbs, Nuclear Scientific Standards.' 

Nebraska, University of. Theodore Jorgenson, Jr., Mechanism of Energy Trans- 

fer of Slow Ions. 
york T/'niversity. S. S. Korff, Relatire Neutron Intensities.' 

Notre Danie, Uizivei.sity of. Bernard Waldman, Energy Spectra of Excited 

Nuclei.' 
Ohio Slate Universitu. J. G. Daunt, Kuclear Paramagnetism and Low Tan* 

perature Physics. 
Ohio State G?iirersity. J. X. Cooper, Nuclear Spectroscopy with Van de Grd 
Oregon Xtate ColEege. E. A. Tunker, ST-Inch Cyclotron. 
Pennsylvania State CoElege. Ray Pepinsky, Neutron Single Crystal Structure 

~ p,tdiie Universir 
Institute. L 

pchester, Unive 
l:iitgers Universi 

Startf ord Univers 
Siafiford Univers, 
gafi ford Univcrs 
gymcuse Univers 
T~INS, Uniwsitb 
valzderbilt Uniuei 

Iv&ingtmt Uniz.1 

Ij'ashi?tgt@n Unit-, 

rashington, Unim 
5QashinQton, Univ 

vestinghouse Elet 

j+%wmnsin, Univer, 
Wisconsin, Univer 

Wisconsin, Umber. 
Wisconsin, Univers 
Pale University. 
]*a@ University. I 
We University. 

Yale University. I 
Yale University. 1 

Nuclear Studies 3 

BIOLOGY, 1 

Structure.' 

tegration.' 

Research. 

Physics. 

Generator. 

Techniques.' 

I Agriculture, Depart. 

man, The Impror 
Investigations wil 

Agriculture, D cpart 

Metabolism of Prc Analysis. 

ture. Winton, Study of 

PmnsyZvania, Uni.z;ersity of. ?Y. F. Love, Solid State Physics at Low Tempem- &fl*ulture, Depari 
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with Isotopically Labeled Compounds in Perfused Organs, Whole mmab, 
and Humans. 

Wisconsin, Universitg of. H. F. Harlow and P. H. Settlage, The Effect of FW- 

ous Forms of Irradiation of the Brain on Learned and Unlearned Behayior of 

Monkeys and Chimpanzees. 
1[7orcest@ Foundation, for Expcrinzcntal BiuZoPII. Gregory Phcus, Investigation 

of the Effects of Radiation on the Biosynthesis and Bletabolism of Admnn. 

cortical Steroids. 
Yale University. C. E. Carter, Phosphoryl~on Mechanisms in Nucleic Acid 

Synthesis in Hematopoietic Tissue. 
yak University rSchooZ of Afediciw+ 3. H. Heller, Factors Increasing the Radio- 

sensitirity of Malignant Neoplasms. 
17wf;es ~aborator~ of Priniaie Biologg, fm. H. W. Kissen, 

Beharioral Effects of Ionizing Radiation on Chimpanzees of Various Ages. 

Wt&em Reserve University. 

Western Reserve University. 

?Pestem Reserve University. H. G. Wood, A Study of Intermediary 

(Orange Park, Fla.) 

f Liq 

RAW MATERIALS RESFARCH CONTRACTS 

amherst College. G. W. Baby Conditions Requisite for Concentration Of UrdC 

Arizona, University of. E. D. hfcfiq, Sedimentation Studies on the Shinamp 

rnitii. C. 13. Eelire, Jr., Esamination and Evaluation of Bird 

C'oluntbia Fnit-ersity. IT. E€. Bucher, Fracture Pattern Study of the Zuni and 

Lucero Uplifts. 
CoZzm bia Uniz'crsitU. Paul E'. Kerr, Alternation Studies at Rlarysrale, Utah. 
Haruavd University. Clifford Frondel, Mineralogical Research on the SSnthais 

Iozca Xtate Collcge. T. 9. Plancroft, The Application and Development *f s'- 

and Uranyl Compounds into Uranium Ore Bodies. 

Formation. 

District, Southern h'erada. 

of Secondary Uranium Minerals. 

tistical 3lethods Useful in Geolom. 
- 
9 

sa 
3 
~ 

I 
~ 

~ 
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uining Research Corporation. C. W. Liringston, Leaching of Uranium Ores 
in Place. 

Himtesota, U?tiz;ersitg of. J. IT. Gruner, Uineralogical and Paragenesis of Ores 
Inyestigations Kith Respect to Certain npes of Uranium Ores on the Colorado 
Plateau. 

Uinnesota, Unieeruity of. T. R. O’Brien, Determination of the Chemical Rela- 
tionship Between Vrauium and Hydrocarbon in Asphaltic Ores, 

$ew Uezico, Unirersity of. Vincent Belley, Geologic Structures of the Ore 
Producing Regions of the Colorado Plateau and Their Relation to Uranium 
Deposits. 

Nevada, Universitg of- V. E. Scheid, Development Studies on the Beneficiation 
of Uranium Ores, and Extractive Metallurgy for Recovery of Uranium from 
Ores. 

enn8yl~un~~ State College. J. C. Griffiths, Sedimentation Studies of the Rocks 
Surrounding Uranium Ore Bodies in the Salt Wash Formation. 

pennsylvania State College. Harold Wright, Study of Primary Uranium De 
posits in the Boulder Eatholith Area. 

Research, Inc. R. M. Tripp, Research and Development in Geophysics and Gee- 
chemistry and the Development of Specialized Instruments. 

Utah, University of. M. A. Cook and C. J. Christensen, Flocculation and De- 
flocculatidn in Slime Pulp Circuits. 

tah, University of. W. L. Stokes, Study of Facies Type in the Salt Wash 
Formation in the Carrizo-Lukachukai Area. 

Vushington and Lee Unhrsity. M. W. Stow, Reconnaissance for and Investi- 
gation of Uranium Occurrences in Designated Areas. 

REACTOR DEIZLOPXENT RESEARCH COIVMLACTS 

Arc08 Corp. R. D. Thomas, Welding of Austenitic Stainless Steel. Study of 
micro-fissuring and other characteristics, with the objective of improving 
structural usefulness of these steels. 

Califor~ia, Vnimrsity of. H. B. Gotaas, Research and Development on the Use 
of Sewage Treatment Processes on Radioactive Wastes. Investigating use of 
sanitary engineering methods for disposal of high-volume, low-level radio- 
active wastes. 

California, University of. €3. A. Johnson, Heat Transfer Characteristics of 
Liquid-Lead Bismuth. 

Carnegie Institute of Technology. Gerhard Derge, Electrochemical Separations 
in Nonaqueous Solutions. 

Chicago, Onirersity of.--Anterican Meat Institute Poundation. H. R. Kraybiill, 
Utilization of Fission Products. 

~ Chicago, Unirersity of-Food Research Institute. G. M. Dack, Utilization of 
Fission Products. 

Chicago, Uniz‘ersitg of. L. S. Skaggs, Utilization of Fission Products. Study 
of food preserration. 

Study of food preservation. 

Study of food preservation. 

CoZunibia Vrzicersity. Charles F. Bonilla, (1) Mass Transfer in ‘Liquid Metal 
and Fused Salt Systems, (2) Boiling and Condensing of Liquid Metals. 

Columbia Unizersity. E. L. Caden and C. G. King, Utilization of Fission 
Products. To study possibilities of a commercial process of food preservation, 
utilizing the bactericidal properties of penetrating S- and gamma radiation, 
including mixed fission products. 

i 
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~ozumbia Unizeruity. IT. A. SeLlie, Utilization of Fission products, 
S 

t 
and development on the eff ect Of radiations from fission products 
the deet of gamma radiation on chemical reactions. 

COntt?2WCe, Departmemt of, A-ational BWeaU of standards. Franz &t, 

Commerce, Departnzent of, h'ational Bureau of Standards. u $ell 

t. 

RCl 

r. 

s 
PI 

T@ 

ye$ 
b! 
tk 

Y'Uf I 

CC 

H; 

Anaerobic Digestion of Sewage Sludges. InreStigatiOn of feasibfiib of SaEE 

trating radioactirity using sludge digestion process. ea 
Cb 

Investigation of fundamental properties Of aerosols as related to air cleabg, 

Radioactire Wastes. To develop a practical incinerator for disposal of soEd 
combustible radioactire Wastes. 

Johns Hopkins University. Abel woban, Disposal of Liquid and Solid adion 

actire Wastes. Adsorption of radioactiye material on natural waterborne 
silts ; circulation of estuarial Raters ; distribution of radioactivity charged 

into institutional incinerators ; and treatment of contaminated laundry wastes. 
Johns-MmviZZe Co. H. T. Coss, Thermal Insulation Matter. To develop in- 

sulations with better insulating properties than those now available and 'crith 

characteristics suitable for reactor use. 
Little, Arthur D., Inc. Earl Stafford and W. J. Smith, Filter Research and uti. 

yelopment. Development of high-efficiency, high-temperature, acid-resistmt 
filters for remoml of aerosols from gaseous effluents. 

ldassncliusetts Institute of Technologg. Rolf Eliassen, Water Decontamination. 

Removal of radioactirity from water supplies by modified water-treatment 
methods. 

hlassachusetts Institute of Technology. B. E. Proctor, Utilization of Fission 

Products. An investigation of uses for fission products in the ster&ation of 

foods, pharmaceuticals, and tissues. 
Aiichigan, Unicersity of. L. E. Brownell, Industrial Utilization of Fission Prod- 

ucts. Investigate possible use of fission products and identify areas dthb 

which (1) industrial uses of such products are technically and economicall3 
feasible, and (2) further research and development would be useful. 

H. S. Isbin and N. Pi. Amundson, Reactor Cooling 

Inrestigations to Stud,r Pressure Drop and Transient Flow Characteristics 
Two Phase, Kater-steam Systems. 

Calculations. Detailed Calculations of gamma ray attenuation in PariC,U, 

media, covering a wide range of gamma energies. 

tion and Diffusion of High-Enera Gamma Rays, -Analytical go and Fano, ~~~e~~~~~~ P@aetra.,, 
studies to proride knowledge basic to design Of gamma ray shields: 

w. A. Wil&&&, C 
Co?,zniercg, Depurtnient of, A'atiOnUf Bureau of 8tandards. 

Barward Universitg. Philip Drinker, Air Cleaning. Research and del-elopme,t 
Basic Instruinentation. 

on air cleaning, including improred methods and equipment, sampling meth. 

namxzrd D~&m-sity. H. A. Thomas, Waste Disposal. Determination of 
bution and disposition of radioactire material introduced into fresh RateP 

Iiiinois, Universitg of. B. B. Babbitt, Effects of Radioactive ~l~~~~ on 

H. l?. Jobstone, Aerosol Research and Developmeat, 

ods, and training of personnel. 

reservoir and streams. T'itrt 

Illinois, University of. 

Interior, Department of, 0. 8. IZurax of JJineS. R. C. Corey, Incineration 

- 

jfin?zesota, 'Cinicersitu of. 

National Camers Association. Dr. E, J. Cameron, Fission Product Utiliwt~o*l. 

New 3-0r7i Oiniccrsity. Gail P. Edwards and William E. Dobbins, Waste Dispoai* 

Feasibility of trickling filter for treatment of dilute radioactire wastes. 

2 Contract ud111iriistrreJ through OEice of Ktlrnl Research, \J'ashin,"on, D. c. 
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J-llciear Deuelopment Associates. Herbert Goldstein, Shielding Studies. Broad 
reriem of field, including eraluation of sensitiveness of calculated attenuations 
to phxsical data employed, comparison of theoretical methods, collation of es- 
perimental results, and development of eugineering formulae. 

ficilsselaer PoZgtech?zic Institute. L. G. Bassett, Development of Isotope Sepa- 

1;e7tsseEat.r Yolytec7mic Institute. J. 0. Hougen, Liquid-Liquid Estraction 
Studies. Research in liquid-liquid extraction ; experimentation with pilot 

plant size extraction col~mn. 
Tuznessee, University of. R. M. Boarts, Effect of Wetting on Heat Transfer 

characteristics of Liquid Metals. 
Ternas, University of. E. W. Steel, Disposal of Lorn-Lerel fiadioactive Wastes 

by Algae Concentration. Studies of practkality of handling low-level wastes 

through concentration capscities of algae. 
l'ufts College. T. PI. P. Gibb, Besearch on Light Uetal Hydrides as Shielding 

Components for R'uclear Reactors. 

cfucts. Iiesearct, 

Darticularll 

nz A1t~ Shielding 

'tion in tarion, ration Methods. 

3 Ii'ano, Penctr,- 
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nation of d&tri- 
ItO fresh r'itro Corporation of America. W. R. Peterson, Evaluation of Methods for 

- 

-e -% High-level Waste Disposal. 
On 2 yule Uflicersity. R. a. Bretton, Utilization of Fission Products. Research on 

effect of radiations from fission products, particularly gamma radiation on 
bilit~ of concen- 

chemical reactions. 
Derelopment. 
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PUBLICATION PROQRabf 

Publication in Established Journals and Periodical& Following the eshblisb, 
ment of declassification procedures, the  omm mission, in 1M7, adopt& a po~cs or 
encoura,@ng each laboratory, and to the extent possible, each individual aenth 
to prepare and submit for publication in the journal of his choice the nondasjl 
fied results of research and development. UP to July 1953 more than 10,000 
articles based on AEC-supported work had been published by Such jowla 
In support of this phase of the technical information program, the .kEc in 1~ 
adopted a policy of authorizing contractors to pay the established page me 
charged by nonprofit journals that applied to articles submitted by scientists to 
report AEC-supported work. 

On occasion, special arrangements for financing publication of suppkmab 
to journals have been made by AEC. For example, the AEC contracted pFi& 

the American Chemical Socieo for the publication of a supplement to the 

Journal of the American. Chemical EocZety, carrying 57 pages of selected artides 
on the synthesis of radioisotope labeled compounds in the Rlay 5, 1952, issue. 

As with scientific research, laboratories 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 serring 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 Adrisory Committee on Industrial Information (See Appendis 21, 

with “Q” cleared membership from the engineering societies and the trade Prm 
helps to promote and guide the program. An internal Industrial Information 

Committee (See Appendix 2) of representatires of contractors prorides bted 
liaison on policy and operations. 

budget for personnel to earn on this vork at their laboratories and plants. 

The AEC has authorized its contractors 
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~~2i€a~i~~ of Proceediin.gs of Conf erenee8 and Synryosia. The conference or 

osium is an efficient method of identifying unclassified and declassifiable 
information and placing it before the most interested groups in science and 
iodustrs. This device serves both those who take part through the pagers and 
discussions on and off the floor, and a m-ider audience which may purchase copies 

'mmON Such conferences and smposia (with publication of pro- 
3N cedings) have come to constitute a major outlet for AEC-developed information. 

PO types hare been emplol-ed-those arranged by BEG or ,QEC contractors, 
)righating me ad those arranged by scientifk and engineering societies and organizations. 

meraw suppow The larger AEC laboratories have conducted such conferences and hare 

rmation-prodnas sisted other organizations in sponsoring special conferences. Examples of 
11. It is ne- e proceedings which have been published are as follows : 
likewise nw- 

HEALTH PHYSICS INSURANCE SEMINAR, by K. Z. Morgan [and others]. Health 
:h and disseminate 

Physics Seminar for Insurance Company Representatires, Feb. 6-10, 1950. 
and develoment 

Sponsored by Brookhaven National Laboratory and U. S. Atomic Energy 
Commission. ( TID-388.) Oak Ridge, Tenn., Technical Information Service, 

nking and helping 
?ady been coPera, 

U. S. Atomic Energy Commission, 1951. 161 p. Available from Office of 
-ive pnbucauon 
ts. Technical Services, Department of Commerce, Washington 25, D. C. $0.50. 

the proceedings. 

ing the establirrh- 
dopted a policy M 
dividual scientist, 
)ice the aonclassf- 
more than l0,OOO 
sy such journals. 
, the AEC in 1950 
blished page cost 
!d by scientists to 

n of supplements 
? contracted with 
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f selected articles 
v 5, 1952, issue. 
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Zommercial trade 

up to speed the 

ble) , preparation 
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See Appendix 21, 
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and plants. 

b. THE ROLE OF ERGINEERIIFO IN KVCLEAR ENERGY DEIZLOPMEKT. Proceedings of 
the Third Annual Oak Ridge Summer Symposium, Bug. 27-Sept. 7, 1951. 
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. ( TIDd031.) Oak Ridge, Tenn., Technical In- 
formation Serrice, U. s. Atomic Energy Commission, 1951. 509 p. Available 

from Office of Technical Services, Department of Commerce, Washington 25, 
D. C. $1.40. 

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. S. Atomic Energy Commission, 1953. 272 p. For sale by Govern- 
ment Printing Office, Washington 25, D. C. $1.25. 

~g 

c. A COXFERENCE OF TEE USE OF IGOTOPES IN PLANT AKD ANIMAL RESEBRCH. 

d. THE ROLE OF ATOMIC ENERGY IN AG~UCWLTUEAL RESEARCH. Proceedings of the 
Fourth &4nnual Oak Ridge Summer Symposium, Bug. 25-30, 1952. Compiled 
by C. L. Comar and S. L. Hood. Presented by Oak Ridge National Laboratory 
and Oak Ridge Institute of Nuclear Studies; sponsored by University of 
Tennessee-Atomic Energy Cornmission Agricultural Research Program. 
(TID-5115.) Oak Ridge, Tenn., Technical Information Service, U. S. Atomic 
Energy Commission, 1953. 453 p. Arailable from Office of Technical Services, 
Department of Commerce, Washington 25, D. C. v.10. 

e. GOXFEEENCE ox USE OF TEACERS IIS OBQAKIC REACTION B~ECHAKIGM STUDIES. 
Brookharen Kational Laboratory, Chemistry Conference #4, Jan. 19-20, 1950. 
(BhM.) Oak Ridge, Tenn., Technical Information Division, U. S. Atomic 
Energr Commission, 1950. 131 p. Available from Office of Technical Services, 
Department of Commerce, Washington 25, D. C. $0.50. 

information meeting for Biology and Medicine of the Atomic Energy Com- 
mission, Mar. 26, 37, 1948. Sponsored by the Biology Division, Oak Ridge .9 National Laboratory, Oak Ridge, Tenn. Journal of Cellular and Comparative 
Physiology $5, Supp. 1, June 1950. 210 p. 

f. "DISCUSSIOX OR THE PBESENT STATUS OF RADIATIOK GEKETICS." Given at 
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Americ: 

the Biolom Dirision, Oak Ridge Xational Laboratory, Oak R. 
pbiladr 

d. Case I Apr. 11, E, 1949. Journal of CdlUirar and COttlpariitire pir l~siol, IdR TrnL., 

1, Mar. 1932. 129 p. Clerela- 

Given at Research Conference for BiO1OLT and aledicine of the dtolllie Euer~ Nuclear 
Commission. Apr. 12, 13, 1051. Sponsored by the EioIogg ~)i~i~~~~, I) ’ ub Institiit 
ltidge Sationnl Luboriltorx, Ridge, Tan. J~umaZ of cellulnI. tc,Id ~.~~,,- SFmpos 
paratice PIL~S~OZOQ~ 89,  SUP^. 3, July 1952. 

E. The Ar 
i. ‘*Sp~pos~~~~ 0s RADIO-4CTIYE ISOTOPES.” Journal Of CZi?&ical InGestiflatim ~~ Detroit. 

1247-iz8~ (xor. 1949, Part 1). Edited by Dr. John 2,  BO^^^^^, 
Director, Division of Biology and Medicine ; planned by the atomic Enera WXF b. Kationa 

Commission. DW. 5, 
and the 

j. CORFEREKCE 05 I~ADIATIOX CAT-UtacTs Ah-D PL’EUTBON EFFECTS. p~~~~~~~~~. Kew Yo 
National Academy of Sciences Building, Washington, D. c., ~~b. 15, Future. 
Under the auspices of the Sational Research Council, DiTision of lIM 

Sciences, for the U. S. Atomic Energy Commission. i. America 

tional Eesearch Council, 1950. 96 P. Rutgers 
k. SECOND Cl.ONFEREKCE ON EADIATIOx CATKJUCTS. dbstracts of Papers, gineerin. 

j. .Universi tional Academy of Sciences Building, Washington, D. C., Dee. s, lgao. under 
Institute me auspices of the Xational Research Council, Division of Medical men% 

‘1 

for the U. S. Atomic Energy Commission. Washington, D. c., Sntioual Iie 

search Council, 1950. 30 p. The papers 
organizatio 

Abstracts and Proceedings. 

National Academy of Science Buildiug, Washington, D. C., Jan. 28, 1sp. 
scientists 5 

Under the auspices of the Kational Research Council, Division of 11edical 
an importa: 

bEC projec 
Sciences, for the U. S. Atomic EnergS Commission. washington, D. c., 
Kational Hesearch Council, 1952. 53 p. In the el 

special sym 

m. FO~TH COKFERENCE ON RADIATIOX CATABACTS. AbstTWtS and Proceedi,,Ua. publication 
separate vc xational Academy of Science Building, Washington, D. C., Feb. 2s, 1922. 

have been a Under the auspices of the Kational Research Council, Division of &dicnl 

Sciences, for the U. S. Atomic Energy Commission. Washington, D. c., lowing prof 
Sational Research Council, 1953. 11s p. 

Thf 
Research Cor- 

Tht 
relation Conference, Nov. 27-28, 1951. Sponsored by the American Instink 
of Architects and the U. S. Atomic Energy Commission. Washington, D. C.. 

Thc 
Building Research Advisory Board, National Research Council, 1952. 14.3 p. 

Thc 
$4.50. Thc 

Bt nearly every annual and many regional meetings of professional organiza- 
tions which have developed particular interests in atomic eners, special prb Further det 
gram sections or symposia hare been arranged on this subject in the past 5 cooperation 

years. Some examples are: Comnzerciall 
a. American Societ,v for Metals, Eighth Western Metal Congress and Ex@- the regular 

Symposium on Zirconium and Zirconium 

b. American Association for the Advancement of Science, 119th Annual Jketing. 
Symposium on Kuclear Science IndustrS, C+ 

g. ‘‘SY~~~I~&~ o;?r’ RADIATIOX ?+hCBOBIOLOG’J: AND BIOCHEMIBTRT.,~ sponsored i,\ C. 

’OP $9, SuDr, 

h. ‘‘S~~oSICM ON PHYSIOLOGICAL EFFECTS OF RADIATIOX AT TEE cELrLn. LCV~.~, i+’ e. New 

233 p. 

ica I 
washington, D. 

1. THIIU) CONFEEEIVCE ON RADIATIOX CATARACTS. 

n. LABORATORY DESIGR FOE HAKDLIXG RADIOACTIVE BIATERIALG. 

F 

tion, Los angeles, 3hr. 23-27, 1933. 
Alloys. arrangement 

St. Louis, Dee. 26-31, 1953. 

sponsored with Oak Ridge Institute of Kuclear Studies, Dec. 29, own arrangt 
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American Association for the Advancement of Science, 118th Annual Meeting, 
Philadelphia, Dec, 26-31, 1951. Symposium on Nuclear Engineering, Dec. 2s. 

d, Case Institute of Technology, Conference on Radioisotopes in IndustrF, 
mereland, Apr. 2-6, 1951. 

e. New Fork University, Conference on Industrial and Safetr Problems of 

fa Institute of Radio Engineers, National Cornention, Sew Pork, Mar. €1-9, 1930. 

suclear TechnoloD, Kew Pork, Jan. 10-12, 1950. 

SFmposium on Suclenr Science and the Radio Engineer, Mar. 6. 

The American Society for Experimental pa tho log^, 34th Annual Neeting, 
L? Inceutigatim Detroit, Nich.. ,4pr. 19-22, 1949, Symposium on Atomic EnergS, Apr. 20. 

=epw 
he Atomic ~n~~~ 

DW. 5, 1952, Kew Pork. Special Panel Discussion on Industrial Research 

and the Atomic Future; 58th Congress of American Industry, Dee. 4, 1953, 
XTS- Proce&ing&- xew Pork. Special Panel Discussion on Atomic Energy and the Industrial 

Future. C., Feb. 17, 1~3~~ 
irision of ~~~~~~ 

lington, D. c., xa- i, American Society for Engineering Education, Mid-Atlantic Section Meeting, 
Rutgers University, New Brunswick, K. J., May l2, 1951, Conference on En- 

J of Papers. xa- 

Medical Sciences, 
'. C., Satiounl ltt, 

'* 

National Association of Manufacturers ; 57th Congress of American Industry, 

x. 8,19t0. under 

and Proceeding&, 

C., Feb. 25, 1%~. 
vision of Medical 
ashington, D. C., 

gineering in Atomic Energy. 

Institute, Madison, Wis., May 12-14, 1953. 
j, Xlniversity of w'isconsin, Department of Engineering, Nuclear Technology 

fie papers presented on these occasions customarily haPe appeared in the 
organizations' journals. A large portion of the papers haw been presented by 

gientists doing AEC-supported research or development, and they constitute 
an important part of the 10,OOO journal articles 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 annual meetings, and subsequent 
publication of the proceedings by the societies (and in one case by AEC) as 
separate volumes. Such symposia and subsequent publication of proceedings 
have been arranged, with cooperation in every instance by the AEC, 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 Council 
The American Institute of Chemical Engineers 
The American Society of Mechanical Engineers 
The American Society for Metals 

S. Research ar- 
merican Institute 
'ashington, D. C., 
xil, 1952. 140 p. 

ssionul organiz:i- 

>rm, special pro- 
lct in the past 5 

res and Exwsiii- 
m and Zirconium 

Further detail on these conferences and symposia is given later in a section on 
cooperation with professional societies. 

Commercially PubZished Books. In line with the policy of seeking publication in 
the regular channels of communication with the scientifk and technical commu- 
nity, the AEC has encouraged authors working on its projects to make their om 

arrangements for publication of their nonclassified books. Where necessary to 

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 scientists who made their 
own arrangements with publishers. 

Annual 3ketiW. 

ice Industry, CD- 
29. 
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d. ELEMENTABY PILE THEORY, by €3. Ehdak and E. C. Campbell. xew Fork 

e. ME~ESONG, a Summary Of Experimental Facts, bY A: &I. Thornailre. New pork 

The NationuZ Nuclear Energg &wies. Of particular hmrhnce the 

publication program is the National Nuclear Energy Series, published mder ~oL1- 
tractual arrangements with the IkfcGraw-Hill Book CO. a ~ 

operative program of the AEC and its COntraChS for Presenting the rmlb 

project work in a uniform set of books. TweW-three NPVTES volumes aitb a 
total of 15,678 pages have now been declassified and published. A &t of 
volumes is included as Appendix 8 to the Thirteenth Semiannual Report to hn- 
gms. The subject coverage reflects the wide interests of the national atomic 
enern program, from high-vamnm engineering t0 the biological effem of radi- 
ation. The volumes have been prepared by recognized esperts in their respectiye 

fields and are designed to supply a sound basis for fnrther research. The copp- 
rights on these books are held by the AEC. Royalties on sales of the books are 

paid to the U. S. Treamry. 

Other Comnzerc5iaJly Published Books. Three other books have been publish& 

under contractual arrangements with the D. Van Nostrand Go., Inc., Sew 
The contracts were awarded on the basis of cornpetitire 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. S. Treasury. The three 

books are : 

THE SOURC~OOK ON ATOMIC EKEMY, by Samuel Glasstone, a 546 page treatis 
on the development of the field of atomic energy and nuclear science. It is 

written with the authoritative detail usually presented in a general college 
text. It was prepared at the suggestion of the American Textbook Publishers’ 

Institute as a balanced guide to major nonclassified aspects of atomic seienw 
and engineering. 

THE ELEMENTS OF NUCLEAR REACTOR THEORY, by Samuel Glasstone and Milton C. 
Edlund, 416 pages, written for scientists, engineers and adranced students 
interested in the field of nuclear reactors. It explains methods for calculating 

critical conditions for chain reacting systems. 

ENERGY IN THE FUTOBE, by Palmer Putnam, a 556 page report of a study of the 

maximum plausible demands for energy compared sith the arailability of 101~ 

cost nuclear fuels and all other sources of energF to meet these demands. 

iSRC Pziblicntitm of Reports and Compendia. The National Research Comd 

has established a Committee on Xuclear Science with represeatathes from mw 
AEC facilities and from other groups. This committee has issued a mmiber cd 

reports summarizing signillcant nuclear data, drawing heavily on resalts Ob 
tained in AEC laboratories, but including also all other results available. Most 

Wiley, 1950. 73 p. $3.00. 
l 

McGraw-Hill, 1952. 242 p. $5.50. 
* 
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ficant among the NRC publications in this fiela is the series, Anmab Reviews 
Science, started in 1961. The present editor is Dr. J. G. Beckerley, 

tor of Classificatioa AEC laboratory personnel and staff have had a 

iwh of BEC Documents by Governtitent Printing Oftice. Many books, 

ks, and reports hare been printed and issued for the AEC by the Govern- 
Printing Office. Some of the more important of these are: The EfleCts of 

ic Weapons, a 456 page book prepared in cooperation with the Department 
of Defense, and presenting the official analxsis of atomic bomb phenomenology as 
deemed publishable in 1950 ; (this also was published, with AEC permission, by 
@e McGraw-Hill Book Co., and Infantry Journal Press) ; Liquid Metals Hmzd- 

book, a 269 page handbook prepared in cooperation with the Department of the 
payy and presenting the data compiled in the course of a study of the propertiw 

liquid metals for possible use as heat transfer media in reactors ; Bandbook on 
jir CZeaning, an 80 page publication describing the air filtering and cleaning 
apparatus developed and tested for use in removing radioactive contamination 
from gases and atmosphere in and around the various AEC installations; and 

in press, Introduction to Neutron Diffusion Theory, a mathematical treatise 
eutron physics prepared for advanced work in reactor engineering and 

clear physics. Prospecting for Uranium, a lZ3 page pocket size book, prepared 
cooperation with the U. S. Geoglogical Survey, is a simple guide explaining the 

fundamentals for prospecting for uranium, the pertinent laws and regulations, 
laboratory assays, and selling procedures. Copies of all these publications are 
OR sale by the Superintendent of Documents. 

publication by AEC Printing Plant at Oak 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 as 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 
rrbich promise usefulness elsewhere are made available for sale by the Office of 
Technical Services, Department of Commerce, Washington, D. C. This office is 
the central Government agency for sale of matter printed in field plants (i. e., 
elsewhere than the GPO 1. Up to July 1, 1953, 1,711 AEC documents had been 
made available for sale by OTS, and 1,!230 were currently in print and available. 

part in the preparation of this series of ~olumes. 

DISSEXINATION PROGRAM 

Depository Libraries. Availability in libraries of the great volume of published 
material described above depends, so far as non-Governmental publications are 
concerned, upon the subscription and purchase programs of individual libraries 
throughout the nation. However, in order to make sure that the Government- 
published material is available in all sections, the AEC has designated 42 libra- 

ries, principally in industrial or academic centers, as depository libraries. To 
them go copies of essentially all nonclasmed documents published by the AEC 
itself. They receive the guides to AEG-developed information described in the 
following section. They maintain collections of published materials from other 
60UrCeS. Together with the documents that AEC supplies, their collections afford 
a comprehensive selection of existing nonclassifled information on atomic energy. 
Each library, before designation as an AEC depositow, agrees to provide refer- 
@nee and publication serrices to requestors. 

i 



- ZS 

i -- 
144 APPENDIX 8 s 

The li. 

q-ESABS The list by states of AEC depository libraries follows : 

Library 

CALIFOFXIA 

Berkeley, University of California 

Los Angeles, University of California 
General Libraw 

LibrarF 

COLORADO 

Denver, Denver Public Library 

COSNECTICUT 

New Haven, Yale University Library 

DISTRICT OF COLUMBIA 

Washington, LibrarF of CongrcF: 

GEORGIA 

Atlanta, Georgia Institute of Tech- 
nology Library 

ILLISOIS 

Chicago, John Crerar Library 
Chicago, University of Chicago Li- 

Urbana, University of Illinois Li- 
brary \ 

brary 

INDIANA 

brary 
Leayette, Purdue University Li- 

IOWA 

Ames, Iowa State College Library 

Lexington, University of Kentucky 

KENTUCKY 

Library 

LOU1 SIAKA 

Baton Rouge, Louisiana State Uni- 
versity Library 

MASSACHUSETTS 

Cambridge, Harrard University Li 

Cambridge, Massachusetts Institut( 
brary 

of Technology Library 

MICHIGAN 

Library 
Ann Arbor, UniTersitv of Michigal 

T Nashrille, Joint University Libraries 

Detroit, Detroit Public Library 

MISISESOTA 

[I SSOURI Austin 
Kansas Cit?. Linda Hall Library 

St. Louis, Washington CnjyCi s,t~ UTAH 

~ Libr 

- ~ 3 Salt 1 

- 
Library 

=- .. - 
ET UTRSEY 

Princeton, Princeton University L~- 

brary 

ZW NESICO 

Albuquerque, University of Rem lies. 
ico Library 

;E" PORK 

Buffalo, LOmWd Memorial LibrarS 
Ithaca, Cornell Unirersim Libraq 

New Turk, Columbia Universitx ~i- 

New Tork, Xem Fork Pnblic Library 
Troy, Rensselaer Polytechnic Insti- 

brary 

tute Library 

TOR= CAROLINA 

Durham, Duke University Librarf 
Raleigh, Narth Carolina State hi- 

lege Library 

)HI0 

Cincinnati, University of Cincinnati 

Cleveland, Cleveland Public Library 
Columbus, Ohio State University Li- 

Library 

brary 

)KLAHOMA 

Stillwater, Oklahoma Agricultural 
and Mechanical College Library 

3REGON 

Conallis, Oregon State College LI- 
brary 

PENNSPLVANIA 

Philadelphia, University of Pennsyl- 

Pittsburgh, Carnegie Library of 
rania Library 

Pittsburgh 

TENSESSEE 

1 Knoxville, Unirersity of Tennessee 
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GTAH 
~ 

Salt Lake City, University of Utah 
Library 

145 

Ff'IscossIN 
Xadison, Uuirersity of Wisconsin 

Library 

zs 

6 F 

2 TEXAS 

The list by states of AEC depository libraries-Continued 

Bustin. Unil-ersity of Tesns Library 1 
- 

1 WASHIXGTON 
- 

Seattle, L-nirersity of Washington 
I Library 

n University Li- Service to Other Noiz-dEC Zibrarics. In addition to the complete document 
,oUections maintained by AEC Depository Libraries, smaller collections consist- 
ing of the documents offered for sale are provided to a large number of other 
libraries. This enables these other libraries to maintain partial collections of 
ae AEC report literature. 

AEC Direct Loan Program. Under AEC policy, documents are loaned to re- 
questors whenever practical where the supply is such that a copy cannot be @veri 

to the requestor or a publication reference cannot be provided. This policy is 
iotended to minimize the difficulty in obtaining the out of print or short print 

Nuclear science Abstracts. The AEC issues an unclassified abstract journal 

Government Printing Office and is available on a subscription basis from the 
Superintendent of Documents. It contains abstracts and indexes of all non- 
classified reports prepared under the national atomic energy program as well 

*sib of xi?= ales- 

lemorial LibrarS 

.@rsitY Libraq 

a UnirersitS ~f- run documents. 

Library called NwZear Science Abstracts. This journal is printed semimonthly by the 
OlYtechnic Insti- 

:y of Cincinnati 

Public Librarr 
e UnirersitJt Lf- 

la Agricultural 
tlege Library 

ate College Li- 

,its of Pennsgl- 

e Library of 

as pertinent material from the open literature, both foreign and domestic. 
Each annual volume of NucZear Science Abstracts is carefully indexed by author 

and subject, and cumulative indexes are issued at 5-year intervals to facilitate 
use of the AEC report collections. Each annual index also contains a cumulative 
%umerical Index of Reports." Through this index an investigator can locate a 
copy 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 CaduZog. The BEC prepares standard card catalogs of the nonclassified 
reports for use in the libraries of the AEC sites. In addition, sets of these 
catalog cards have been furnished on request to several of the AEC depository 
libraries, where they provide a detailed subject guide to BEC technical reports. 
Each complete unclassified card catalog contains about 60,000 cards which index 
and abstract roughly 8,000 reports. 

Bibliographies and Xeference Service. In the course of the reference work 
carried out in the libraries of the BEG and its contractors, a number of bibli- 
cgraphies are prepared which provide guides to the literature on specific subjects. 
These bibliographies are printed and distributed along with the other AEC 
reports to aid scientific and technical personnel in the efficient use of atomic 
mergy literature. Most such bibliographies are sold by the Office of Technical 
Services. 

Follon-ing is a list of typical bibliographies available from the OTS : 
TID40-13 Bibliography of Bibliographies 
TID-369 Barium : A Bibliography of Unclassified Literature 
TID-303G Isotope Separation and Isotopic Exchange : A Bibliography 

of Unclassified Literature 
TID-375 Radioactive Waste Disposal 
TID-3039 Tetanium RIetallurgS 
TID-363 Radium : A Bibliography of Unclassified Literature 
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b. EXCHANGE PBO~RAX. The AEC maintains an exchange program in trhich the 

journal, Nuclear ,Science AWtmCts, is offered to scientific and technical or. 

ganizations in exchange for publications of comparable value. At present 
there are 167 domestic and 406 foreign exchange agreements in operation. 

C. T~~NSLAT~ONS PBOGEAM. The AEC is assisting in a translations program spa- 

sored by the National Science Foundation, under which selected articles frolu 

the principal Russian physics journals are translated by a contract group 
Columbia University. The 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 &e 

to the public. The National Science Foundation and the Atomic Energy Corn- 
mission hare sponsored the establishment of the Scientific Translation Center 

in the Library of Congress which specializes in the collection of Russiitn 
translations. A non-Russian translation pool has been established by the 

John Crerar Library under contractual arrangements with the Special Id. 
braries Association. The AEC contributes to and utilizes both of these 

services. 

d. TEE AMEXICAK IKSTITUTE OF CHEMICAL ENQINEEEB 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 seme to publicize all aspects of nuclear engineering that cnu be 
declassified by that date. The proceedings of this conference will be pub 

lished by A. I. Ch. E. 

e. AMERICAN SOCIETY OF MECHANICAT, ENGIX~B. The AEC has been regular13 

represented at meetings of the ASME Nuclear Energy Applications CommiE* 
and staff members have assisted in planning and producing published ma- 
terials such as the booklet, Uranium, Plutonium. md Industry; and in tu- 
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ranging special national meeting programs such as the panel discussion on 
“Progress toward Industrial Atomic Power” held as a part of the ASME an- 
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fa ~XERICS?; SOCIETI- OF CII-IL EIVGISEEBS. The “Centennial of Engineering” pro- 

gram sponsored by ASCE in Chicago in September 1952 included a special 
srmposium eshibit, and separate technical and semiteehnical papers arrangeJ 
iu cooperation with the AEC staff. 

AMEBICAN SOCIETY FOR METALS has organized experience in spial technology 
developed largely in AEC facilities for presentation in AS&%-sponsored ssm- 
psis, such as the zirconium metallurgy conference held in Los Angeles in 
March 1953 and a meeting on beryllium metallurgy scheduled for Boston it1 

March 1954. The proceedings of these symposia are published by ASM. 

b”. 

Cooperation with Professioltal Societies. Mutual arrangements have been macle 

with professional societies for cooperatire work as follows : 

8. THE AMEBICAK SOCIETY FOB EXGINEERITG EDUCATION has set up a Committee 
on Atomic Energy Education with six members from each of the main geit- 

graphical areas of the United States. This committee has held annual 
meetings at which committee members and BEG representatives have studied 
mays and means of improving nuclear engineering education. As a result of 
the Committee’s efforts, more than fifteen regional conferences of the ASEE 

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 Oali 

Ridge Institute of Nuclear Studies. Proceedings of these conferences have 
appeared 8s TID 5031 “The Role of Atomic Energy in Nuclear Energy Develop- 
ment” and TID 5115 “The Role of Atomic Energy in Agricultural Research.” 

b, TTXE AMFZICA~V INSTITUTE OF AXHITEXTS has appointed a Committee on Nu. 
clear Facilities which has familiarized itself with BEC construction proli- 
lems (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 aa Luboratorg Uc- 

sign for Handling Radioactive Materials and excerpted in AIA journals. 

Special Informational Activities. The AEC has 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 this program are: 

a, To create on the part of industrial management and personnel constructive 
interest in the atomic energy program, its achierements, problems, and 
objectives. 

b. To facilitate the development of industrial competence in specialized atomic 
energy techniques. 

c. To develop the maximum contribution of atomic energy technology to the 
technolo,T of the United States. 
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b. OPEX FILES of AEGdereloped industrial information (technical papers, photw, 

drawings, etc.) at AEC depositories in libraries throughout the countq. 

e. “WHAT’S-IN-IT-FOR-IXDUSTRY” and “How-To-Get-Started” articles in trade 
magazines, describing particularly the uses for isotopes, the prospect for atomic 
power, AEC contract opportunities and a special series in “Aids for small 

Business” publication of SDPA. 

d. USE OF SPECIAL PUBLICATIORS-SUCh as: 

(1) “URAKIUM, PLUTONIUM AND INDUETBY’’ (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) “REPOETS TO THE BEG ON Kncm~ POWm TECHNOLOQY” (88-page book- 
let ) -an -9EC publication-presenting to general industry the declassified 
rersions of the first study reports on power reactor feasibility by the 
industrial study groups. 

(3 ) ISDUST~ZAL EslrIEITs-visual presentation of AEC material and process 
derelopments of interest to general industry, together with references to 
information sources, prepared in cooperation with the BEC Office of 
Industrial Development. This service is available for industry trade 

shows. 

To facilitate the publication of information of interest to industry, editors uf 

business and technical publications fire encouraged to maintain regular relatiom 
with AEC installations ; and special introductory tours of unclassified technical 
facilities have been arranged for this se-ment of the press. 

Close liaison has been maintained with the Office of Technical Services Of 
Commerce Department to bring significant atomic energy program derelopmenb k 
to the attention of the industrial audience reached by OTS publications. 
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APPENDIX 9 

,~XDX-E;XTS TO TEE S’I’O~C EXERGT ACT OF 1946 
- 

3 

P PCBLIC Law 164-83~ CONGRESS 

CHAPTF’R %?t-hT SESSIOPI’ 

S. 2399 

AX ACT 

To Amend the Atomic Energy Act of 194C, as Anzeiided 

Be it enacted by the Senate axd Hozisc of Representatives of the United States 
of America in Congress assembled, That section 2 (a) (4) (B) of the Atomic 
gnergy Act of 1946, as amended, is amended to read as follows : 

“(E) a Division of Nilitary Application and such other. program divisions 
(not to exceed ten in number) as the Commission may determine to be neces- 
wy 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 
be compensated at a rate determined by the Commission, but not in excess of 
$16,000 per annum. The Director of the Division of Military Application shall 

be 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.” 

SEC. 2. Section 10 (b) (5) (B) (iv) of the Atomic Energy Act of 1946, as 
amended, is renumbered as section 10 (b) (5) (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 : 

“(i~) Xn the event an inrestigation made pursuant to sections 10 (b) (5) 
(B) (i) and (ii) develops any data reflecting that the individual who is the 
subject of the investigation is of questionable loyaltr, the Civil Service Com- 
mission shall refer the matter to the Federal Bureau of Investigation for the 
conduct of a full field in>-estigation, the results of which shall be furnished to 
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, 
is amended by adding the following subsection : 
“(1.) If the President deems it to be in the national interest, he mag, from 

time to time, cause investigations of any group or class which are required 
bj sections 10 (b) (5) (B) (i) and (ii) to be made by the Federal Bureau of 

Inrestigation rather than the Civil Service Commission.” 
SEC. 5. Section IO (b) (5) (B) of the Atomic Energy Act of 1946, as amended, 

is amended by adding the f olloming subsection : 
“(vi) Notwithstanding the provisions of sections 10 (b) (5) (B) (i) and 

(ii) nhoye, a majority of the members of the Commission shall certify those 

1 Prcvious amendments to the Atomic Energy Act of I946 can be found in Appendix 10 ‘ of h’inth Spmiannual Report lo Congress, Jnnunry 1951, Elerenth Semiannual Report to 
Congress, Januarr 1952, and Twelfth Semiannual Report to Congress, July 1952. 
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SEC. 7. Section l2 (a) of the Atomic Energy Act of 1946, as amended, is 
amended by adding the following subsection : 

* 
“(10) make, promulgate, issue, rescind, and amend such rules and rem- 

]ations as may be necessary to carry out the purposes of this Act.” 

SEC. 8. Section 15 le) of the Atomic Energy Act of 1946, as amended, iR 
amended by adding at the end thereof the following sentem: ‘The committee 
is authorized to permit such of its members, employees and consultants aB it 
deems necessary in the interest of common defense and security to carry fire 
arm while in the discharge of their official duties for the committee.” 
Sm. 9. The provisos contained in section 1 of the Act to provide for certain 

investigations by the Civil Service Commission in lieu Of the Federal Bureau of 
Investgation and for other purposes, approved April 5, 1952, are hereby re 
pealed as of the date of this Act insofar as they aDP]Y to the Atomic Eners 

Act of 1946. 
Approved July 31,1953. 
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PUBLIC LAW 2 6 2-8 3D CONGRESS 

CHAPTER 432-1ST SESSION 

6. 671 

AN ACT 

To Amend Section 9 (8) of the At#?& EncTgg Act of 1946 relutiag to tke 
ezernption. of activities of the Atomic Energy Commission From State and 
Local Taxation. 

Be it enacted by the Senatc and House of Represenliatives of the United 6‘tates 

of America in Congress assembled, That section 9 (b) of the Atomic Eners 

Act of 1946 is amended by striking out the last sentence thereof. 
SEC. 2. This amendment shall be effective only as to tax liabilities which 

accrue on or after October I, 1353. 
Approved August 13, 1953. 
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PUBLIC LAW 13 7-8 3D CONGRESS 

CHAPTER 2 2 8-1 ST SESSION 

H. R. 4905 

AN ACT 

-- 
ty to car~ Bream- 
:mission may alw 
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lie in the d~~~~~~ 

46, 8s amended, ia 

eh and rea- 
is Act.” 

ge it enacted bg the Senate and House of Representatives of the United States 
of America in Congress a88ernbled. That section 12 of the Atomic Energy Act 
of 2946, as amended, is amended L-y adding 8 new subsection fd) as follows : 

“(a) The Atomic Energy ComEission is authorized in connection with the 
or operation of the Oak Ridge, Paducah, and Portsmouth fnstalla- 

[ions of the Commission, without regard to section 3679 of the Revised Statutes, 
8s amended, to enter into new contracts or modify or confirm existing contracts 

provide for electric-utility services for periods not exceeding twenty-five years, 
End such contracts shall be subject to termination by the Commission upon 
p3ment of cancellation costs as provided in such contracts, and any appropria- 
tion presently or hereafter made available to the Commission shall be available 

for the payment of such cancellation costs. Any such cancellation payments 

in the event the Commission or anF other ageney of the Federal Government 
shall purchase electric-utility semices from the contractor subsequent to the 

cancellation 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 

as amended, 

UfitY consnltants tts CXIT~ fire- *‘ 
ommi ttee.” 
Proride for certain 

Federal Bureau of 

52, are hereby re- 
he Atomic Energy repealed. 

: ‘The 
&all be taken into consideration in determination of the rate to be charged 

Approved July 17,1953. 

To Amend the Stomic Energy Act of 1946, as Amended. 
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