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(AJOR ACTIVITIES IN ATOMIC ENERGY
A PROGRAMS, JULY-DECEMBER 1952

e first decac{e of atomic energy dfavelopx{)ent by the Governvmel}t
g’ the United States came to a close in the 6 mouths d:O\'Eled by this
' fepartn'lore than a symbolic sense, this latest half—yearj has witnessed
11ﬂIi,rysmllization of impoxttan‘t lines of exploration, research, and
yelopment that began ea'rhgr in the decade. 1 i 7
The high and sombrg &gmﬁcancg of the results of the November
ots at the Pacific Proving Ground in the Marshall Is]qmds was no?ed
Ie:ihe retiring President of the Nation in his State of the Union
g;sage to the Congress earlier this month. | o
. To meet the Increased military requirements .fc?r national defense,f
(e Congress in J uly authoriz'ed the largest‘addltlon yet made to f:h“:?
pkmt,, for production of fissionable materials and weapons. 'E\i‘ew:
cranium discoveries and the development of processes for extracting
4 yrapium from low-grade sources made it possible to consider an
gspansion of this magnitude. Construction started promptl)_f, with
~ ground broken in August and September for the mew fissionable =
: ;aterials plants. When construction for which funds have been
- gppropriated is complete, the Nation’s capital investment.in atomic;:
energy will be about $7.5 billion, fivetimes as large as 6 years ago when
the Commission assumed 1ts stewardship. - '
" The development of reactors for the output of power made longer
forward strides than in any other half-year of the decade. The
theory of “breeding” was put under trial at the Reactor Testing
station, and the Materials Testing Reactor also went into operation.
Assembly was substantially completed on one prototype reactor for
submarine propulsion, and fabrication started on the sea-going -
version to power the submarine U. 8. 8. Nautilus. Work also began -
on the prototype of a reactor to power the submaring, U. S. S. Sea
~ Wolf. A contract was entered into for developing a reactor to sup-
& ply power for a large naval vessel such as an aircraft ¢arrier. Work
- began on a testing facility for prototype nuclear poywer plants for
- sireraft, N
Highly important for the long pull in the nuclear power field,
industrial firms and leaders have evinced a solid and a growing
%nterest in power reactor development. This interest was indicated = -
} 1 part by the increasing number of suggestions that the Atomic
b Energy Act be revised to encourage further industrial activity. These
' i Suggestions raise policy issues as atomic energy dev%opment enters

3
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4 JULY-DECEMBER 1g:
. ‘ 9%

its second decade. The considerations mvolved are 1‘1ei}thex' few 1.
simple. Pages could be filled with the main questions of policy hoy
the smaller questions of detail which follow in their thain,

The reports from the first round of studies of ttzchnicul and
economic problems of power reactor development made by fo, s
dustrial teams have been studied. The AEC stafl has been ISRt
to extract the portions of these classified reports Whi@l can berqer~
classified and prepare them for Issuance. This will help industyiy)
managements and other interested groups to learn more aboyt ﬂ;e
nature of the problems inherent in power reactor devel!bpment_ One
of the four teams, augmented by 11 associated firmg, has entered
a joint program of research and development with [the AEC,
fifth and new team has begun its survey of reactor technology,

Industry’s interest in various phases of the atomic energy program
is reflected by the 225 concerns that contacted the AIEC’S Office of
Industrial Development since its establishment last szy. The firmg
were interested in doing research and development for the Commjs.
sion, starting new businesses based on atomic energyT, selling theip
products to AEC, and getting general and technical information op
all aspects of AEC operations.

On the frontiers of nuclear science, the cosmotron at Brookhaven
National Laboratory attained energies above 2 billion electron volts
and new exploration into nuclear phenomena got unpder way with
this machine. At the same time, the exciting discoYery was made
that through the application of a4 new principle, macl}ines capable of
producing greater energies could be built at relatively low cost. Plans
were developing for an accelerator employing this new method to
produce energies up to 100 billion electron volts. |

Unclassified detail on the advances made in all phases of the pro-
gram appears in Part I of this report. Part LI presents the condensed
annual financial report for the fiscal year 1952. Part I1I describes
the system for assuring safety of the population and guarding against
property damage in the conduct of continental atomic weapons tests
at the Nevada Proving Ground, and sums up the results of the Nation-
wide radiation monitoring operation carried on in cpnjunction with
the tests. , '

Having completed the term of service as a Commissioner which he

qsin

agreed to undertake when appointed in 1950, T. Keith Glennan re--

signed November 1 to return to the presidency of (ase Institute of
Technology.

In the AEC staff, Dr, John C. Bugher was appointed Director of
Biology and Medicine succeeding Dr. Shields Warpen. Everett L.
Hollis resigned as General Counsel and Harold L. Brice, his deputy,

was appointed Acting General Counsel. Don S. Bharrows, formerly -
! :
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o1 the staff of the Reconstruction Finance Corporation, was ap-
‘ﬁt . Controller. David I’. Herron was named Chief of the Oflice
= V??mt-témtions Analvsis, succeeding Manson Benedjet.
ool ,Oll)le;v operations office was opened in San Francisco with John
,‘;?her{-y formerly of the Chicago Operations Officg as manager. tI‘he
} _ materials office at Grand Junction, Colo., was nade an operations
;11;9 with Sheldon P. Wimpfen, formerly of the Washington Raw
'%azérials Division staff, as manager.

Raw Materials

The last half of 1952 saw initial production from two new important -
_ources of uranium—the gold ores of South Africg and the phosphate
sock of Florida. The first production plants started off with no major
ynd few minor problems and are now up to scheduled performance.
_Foreign production and procurement programs progressed at a
iisfactory rate, and plans for expansion and the development of new
cources are under way. , SREIE
Domestic uranium production continued to increase and further
“nereases are scheduled for the coming year. Production and eﬁploraf
tion activities on the Colorado Plateau were consplidated in the new
operations office established at Grand Junction, dolo., December 1. - -

Domestic Probuction

In September, first production of byproduct uranium from phos- -
phoric acid began at the plant of the Blockson Chemical Co. at Joliet,
~ qI. Additional plants are under construction near Mulberry, Fla., by
- International Minerals and Chemicals Corp., and by the Virginia-

2 (arolina Chemical Corp.; and at Texas City, Tex., by Texas City

Chemicals, Inc. Construction of additional plants for this purpose is
under consideration by other producers of phosphate chemicals and
plant food products from the phosphate rock in Florida and in several
Western States. '

The construction of added facilities by a number of uranium proc-
esing mills on the Colorado Plateau was completed during the latter
part of the vear. Further modifications remain to be made at some

[
H
i

e

~4 ofthe plants. The largest expansion was at the Uravan, Colo., plant

- of the United States Vanadium Co. where capacity was approxi-

7 mately doubled. Other expansion occurred at the Salt Lake City mﬂl .

% of the Vitro Chemical Co. and at the Grand Junction, Colo., plant
g of the Climax Uranium Co. Additions to plant capacity at the

Vanadium Corporation of America mill at Hite, Utah, are being
- tonsidered,




The AEC started construction of a pilot plant which will
processes for extracting uranium from ore. The plant will }
in Grand Junction and operated for the AEC by the |

- Cyanamid Co.

JULY-DECEMEER 1g;,
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“Construction of the Grants, N. Mex., ore-processing plant hy ¢

Anaconda Copper Mining Co. proceeded satisfactorily. Orp is}

stockpiled in preparation for the scheduled opening of the

Rlne
=]
plant j,

late 1953. Another new processing plant is planned at Shiprocl
N. Mex., by Kerr-McGee Oil Industries, Inc. This company is array.
ing for acquisition of the properties of the Navajo Uranium Cp., owne:S
‘of the Shiprock ore-buying depot and sampling plant and of large

"mirnieral holdings in the Lukachukai Mountains in northern
where the bulk of the ore for the plant will be produced.

AbiZ()]];l.

The new ore-buying depot and sampling plant at Edgemont, 8. Dy
commenced buying ore in December and delivery began of jore Stockz
piled at the mines prior to the opening of the depot. The depot pro.
-~ vides a market for the mines in the Black Hills area of South Dakot,

~and for adjacent areas in Wyoming. It was built and is operated for
the Commission by the American Smelting & Refining (o.;' whic),
also operates the depots at Monticello and Marysvale, Utah, and ut

Shiprock, N. Mex.
Greenriver, Utah, is expected to start early this year.

Qil and Gas Lease Agreement

Following discussion with the Department of Interior,

The construction of an ore-buying station gt

the AE(C

in December made arrangements for the production of uranium from
areas withdrawn for oil and gas leases. Under rulings of the Secre-
tary of the Interior, the issuance of an oil and gas lease on public lands
pursuant to the Mineral Leasing Act of 1920, precludes the subsequent
filing of mining claims on the same ground during the term of the lease.
A lease agreement has been worked out by the Commission which per-
mits uranium miners to produce and sell uranium ore from public
lands leased for oil and gas without infringing upon the nights of oil
and gas lessees while also qualifying for AEC bonus payments.

Assistance to Ore Producers

Further assistance was given uranium ore producers of the Colorado

Plateau in opening’up new uranium producing districts.
construction, under the Federal Aid Highway Act of
cooperation with the state highway agencies, now total‘r!

ceess road

950 and in

8§50 miles,

1The Twelfth Semiannual Report erroneously reported the American Ckanamid Co. 8§

the projected operator of the Edgemont plant.
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ACT’IVITIES

3 » about $4,500,000. Further road construction iz planned for
fi"ﬁﬁa r. Bonus payments for initial production of ore by the end
- s 3?;1‘1.1')81“ exceeded S1million. Over 875 payments have been made
of Decé 160 certified mining properties.

Zg; rf]v this month the Colorado School of Mines Research Founda-
€ ;ﬂniuﬁmitted areport to tthonnniss{ion on its study of ore-sampling
~thods used by various mills on the Colorado Platgau. The stpdy
: gle']osed no intentional irregularities, but varioug recommendations

-~ yere made for improving sampling methods.

Forrien Probucrion

Over a period of years, the South African government and mining
- . dustry, in cooperation with the United States and United Kingdom,
pave laid the groundwork for an entirely new industry which recovers
-yranium as a byproduct from the gold ores of the Witwatersrand.
~On October 8, the Prime Minister of the Union of South Africa offi-
ciated at ceremonies which officially set into operation the first uranium
“covery plant for treatment of tailings from the Rand gold mines.
The plant was constructed by the West Rand Consolidated Gold
Afines Co., Ltd., at Krugersdorp, west of Johannesburg in the Trans-
vaal. Additional plants under construction in the Transvaal are in
various stages of completion. Plans are being laid far the erection of
geveral more uranium plants, some of which will be in the Orange
Free State. s

Canada and Australia

Production of uranium from the Eldorado mine on Great Bear Lake -
i Canada, where additional mill facilities were regently placed in
§ operation, has been satisfactory. In the Lake Athgbaska region of
3 northern Saskatchewan, several ore-bodies are being developed for
production, and construction of the first mill unit is well along. Both
private and governmental exploration is being carried out in this area
with increasing intensity. |

Progress is being made toward bringing the Radium Hill and Rum
Jungle ore deposits in Australia into production. PPlans include the

_tonstruction in South Australia of a concentrator to handle the output
of Radium Hill.

s o <~ b

Doxrestic Exprorarion

The Commission’s domestic exploration program, consisting princi- -
bally of geological investigations, airborne radiometric surveys, and~ =
. exploratory drilling, has expanded rapidly during |the past several = -

- Years and will be further expanded to meet the needs of the increased

““:"Wmmm}ﬁ“ PSR )




8 JULY——D#CEMBER 1950

production program. The exploration programs are “ arried oug p,
the Commission’s geological stafl. by the United States Geologieq:
Survey and the United States Bureau of Mines under contract “”]
the Commission, and by private contractors. |

Important aspects of the exploration effort are the developmeng of
new and improved techniques and instruments, ceological guides, an
the dissemination of information designed to promote greater partici.
pation in the search for uranium by mining companies and prospectoys
The Commission, in conjunction with the Geological Survey, has beey;
largely responsible for the development of instruments and techniques
used in airborne surveys. |

Although the Colorado Plateau remains the most favorable fop (.
covery of new domestic ore-bodies, broad field reconnaissance has pe.
vealed other areas of potential uranium ore production. Principaj
among these is the area adjacent to, and southeast of /the Black Ty,
of South Dakota, where sufficient ore has been found and produyceg
to warrant the establishment of an ore-buying depot. The ore oceyp.
rences in this area bear a similarity to those of the Colorado Plateay,
In nearby areas in Wyoming, investigations by the AKC and Uniteq
States Geological Survey are disclosing minor sources of uranium ore,

i

Cooperation of Federal Agencies ;

Since the inception of the program, the United States Geological
Survey has carried out the major portion of the basic geological and
mineralogical studies essential to the domestic exploration program,
The Survey is the best equipped by experience and facilities to do this
job, and is able to draw on a large reservoir of scientific personnel.
It does about half of the physical exploration for the Commission in
the Colorado Plateau area and also conducts reconnaissance surveys
for uranium in the rest of the United States and Alaska. The Geo-
logical Survey operates for the Commission a large specially equipped
laboratory in Washington, D. C., which offers a free ¢xamination serv-
ice to uranium prospectors, and at which the USGS carries on funda-
mental investigations in geology and mineralogy and other special
work. |

The United States Bureau of Mines also maintains at various field
stations a free sample examination service for uramnium prospectors,
and has conducted the major portion of the Commission’s domestic
exploration for monazite, the ore of thorium. The Defense Minerals
Exploration Administration has furnished valuable|assistance to uria-
nium miners by providing funds for investigating uranium prospects.

i
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ACTIVITIES

1o Baploration |
g{?ﬁ'lﬂfg p

n qddition to the efforts of the AECand Ge(ixlogicall S}n‘vey, private
. rests are continuing to support Intensive exploration programs.
Effﬂ,t,,lm‘ation programs are being conducted by the Anaconda Copper
igimg Co., working in the Grants. New Mexico, area i‘md the
by Laguna Indian Reservation: by the Homestake Mln‘mg Co..
"gouth Dakota Black Hills and adjacent area 11 Wyoming; and
Kerr-McGee Oil Industries Ine., in the Lukachukai Mountains
hern Arizona. Older participants in the uranium procurement
m, such as United States Vanadium Co., Vanadium Corpora-
America, and the Climax Uranium Co., who y roduce substan-
ol quantities of uranium from their propler'ti.es Q11 the Colorado
plateat, continued extensive exploration activities. There was also
sidespread prospecting by individuals. |

[‘nderground exploration continues in the Coloradlo Front Range,
chere minor quantities of pitchblende were produced many years ago.
yumerous mines are being investigated and several \modest, explora-
;ion programs are under day. Other areas of underground explora-
tion are the Boulder Batholith section of Montana, frﬁ)m which several
minor ore shipments have been made, and the Couer) d’Alene district
of Idaho. Inthe Marysvale, Utah area, where Vanadium Corporation
of America has undertaken a major underground lexploration and
development program, substantial amounts of ore continue to be

produced.

peal
i the
py the
aI nort

I-Ugl'ﬂ
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dirborne Exploration

During 1952 airborne exploration was carried out by the Commission
and the USGS on an increasing scale. Private mining interests, in-
duding Anaconda, Homestake, Kerr-McGee, and the Hunt O1l Co.,
have also done considerable airborne exploration. |In all, some 625
hours of flying was done by Government planes in the Black Hills area
of South Dalkota, in the Big Horn and Powder River Basins of Wyo-
ming, and on the Colorado Plateau. Field reconnaissance parties of
the AEC and the Geological Survey have followed up the anomalies
revealed by these airborne surveys. Further airborme reconnaissance
i planned for 1953.

Dyilling

During the last half of 1952 nearly 600,000 feet of drilling was ac-
tomplished by the AEC, and by the Geological Survey and Bureau of
Mines under contract to the Commission. Private mining interests
tccomplished an estimated additional 300,000 feet of drilling. Over




10 JULY-DECHMBER 145,
1,100,000 feet were drilled in 1952 by the Federal agencies g4 com.
pqred to 765,000 feet in 1951. Drilling in 1953 by the AEC, USGS

and USBM is planned at about 1.350,000 feet. Private dlllhng is .
“timated at the rate of some 725,000 feet, of which a predj’ctpd 995‘5)5’(;
feet may be accomplished with funds provided by Defense Mine}a}:
Exp]oratlon Administration loans. Among the drilling Programs
under way is one to determine the reserves “of uranium bearlna lig-
nites in certain areas of South Dakota, and an investigation of the
continuity of thickness and grade of the Chattanooga shale i,

Tennessee.

Aids to Prospectors

In conjunction with the extensive airborne radioactivity surveys
being carried out by the Commission, information concerni
tions of surface areas of unusual radioactivity disclosed by aircraft.
borne detection instruments are being made public in the form of indeg
maps. These maps are posted regularly at a number of| places in the
United States to assist prospectors in the search for uranium.? Ty,
existence of areas of anomalous radioactivity, 1. e., departure from
normal as calculated for a particular place, does not nedessarily indi-
cate the presence of uranium.

The Commission has continued to file geological and mineralogical
reports on some results of domestic exploration by the AEC and Geo-
logical Survey at a number of depositary libraries® The sample ex-
amination service, where prospectors may submit their samples for
examination for radioactive constituents without charge, is maintained
at a number of laboratories in cooperation with the Geological Survey

2 These maps are posted on the 15th day of each month (or the first spcceeding working
day if the 15th falls on a Saturday, Sunday, or a Federal holiday) at the following offices:
New York Raw Materials Office, AEC, New York, N. Y.; Denver Exploration Branch, AEC,
Denver Federal Center, Denver, Colo.; Hot Springs sub-office, AEC, Hot| Springs, 8. Dak.:
U. 8. Bureau of Mines Office, Rapid City, S. Dak.; U. 8. Geological Survey Office, Custer,
8. Dak, ;: U. S. Geological Survey Office, 305 Federal Bldg.., Casper, Wyo,; U. 8. Geological
Survey Office, 1214 Bighorn Ave., Worland. Wyo. ; Grand Junction Operations Office, AEC,
Grand Junction, Colo.; Grants sub-office, AEC, Grants, N. Mex.: Salt| Lake Exploration
Branch, AEC, 222 S0. West Temple St., Salt Lake City, Utah; Richfield sub-office, AEC,
Richfield, Utah ; and Butte sub-office, AEC, Butte, Mont.

& In addition to the depository libraries listed on p. 195 these reports may be examined
at the Atomic Energy Commission Library, 1901 Constitution Ave., NW., Washington 25,
D. C.; Division of Raw Materials, 70 Columbus Ave.,, New York, N. Y.; Division of Raw
Materials, Denver Exploration Branch, Room 127-129, Building 2B,
Center, Denver, Colo.; Division of Raw Materials, Salt Lake City Exploration Branch,
222 So. West Temple St., Salt Lake City, Utah ; Division of Raw Materials, Grand Junctiog
Operations Office, Grand Junection, Colo. ; at U. 8. Geological Survey Offices: U. S. Geolog!-
cal Survey, Room 1033 (Library), General Services Building, Washington, D. C.; Infor-
mation Office, Room 468, New Customhouse, Denver, Colo. ; Library and|Distribution Office,
Room 504, Federal Building, Salt Lake City, Utah; University of Arizona, Room 10,
Mines Building, Tucson, Ariz,
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pureau of Mines* An illustrated booklet, *Prospecting for
éﬂd cam” 8 available from the Superintendent of Documents, United
7 Government Printing Office, Washington 25, D. C., for 45 cents

tes Over 90,000 copies of this booklet have been sold to date.

RESEARCH AND PROCESS DEVELOPMENT

. The Commission continues to sponsor research in the field of raw
_orials directed toward : (1) development of processes for treatlr}g
pate us types of ore encountered on the Colorado Plateau and in
er areas; (2) improvement of processes in use gt the mills on the
o ]zrado Plateau; (3) development of economic and efficient means
gt? extracting uraniuxp from low-grade sources; and (4) dev:e%opment
of processes for treating ores from foreign sources.! In addition fun-

; Jamental studies continued in an effort to find more efficient and more

opnomical processes which might be applied to all uranium ores. A

jist of the unclassified research contracts in the raw materials field

is included in Appendix 5. S

A substantial portion of the program has been centered in the ™
research laboratories and pilot plants of industrial contractors. De-
velopment work and on-site plant assistance, aimed at developing
domestic and foreign sources, is carried on by personnel of a Com-
mission-owned Raw Materials Development Laboratory originally set
ap in the Watertown, Mass., Arsenal, but housed since December 1n a
newly erected Commission-owned building in Winchester, Mass. This
laboratory is operated by the American Cyanamid Co.

Production

The production of fissionable materials continued as scheduled dur-
ing the last 6 months of 1952. Following Presidential approval in
July of a supplemental appropriation for the expansion of atomic
energy production capacity, work got under way on a new uranicm
233 plant in Ohio, on additions to the uranium 235 pl)ants at Oak Ridge,

Tenn., and at Paducah, Ky., and on additional plutonium capacity at
Hanford, Wash.

'
'

ExpraNSION OF PRQDUCTION FAmn}ms

'I"he major new facility in the expansion program is a gaseous dif-
fusion plant which will cost an estimated $1.2 billion. In August the

e S

F‘A list of these laboratories was published in the AEC Eleventb Semiannual Report to
-bngress, page 8, January 1952, available from Superintendent of Documents, U. S.
Government Printing Office, Washington 25, D. C., 50 cents.

234489—53 2
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Commission announced selection of a site for this plant on the Sciotq
River in Pike County, Ohio, about 22 miles north of PortsInOuth
The selection was made after considering several alternatd sites iy thé
" Ohio River Valley, an area where large amounts of water are availyp),
and where large quantities of electric power can be obtained at reaggy,.
able costs.

Construction of the Portsmouth plant started in November by Pete,
Kiewit Son’s Co., of Omaha, Nebr, It will be operated by Goodyear
Atomic Corp., a subsidiary of Goodyear Tire and Rubber Co, of
Akron, Ohio. These two major contractors, new to the atomic energy
program, were selected after consideration of more than a score of

__ major construction and industrial firms.

" Another contractor not previously in the atomic energy progranm
Kaiser Engineers Div. of the Henry J. Kaiser Co., of Oakland, Calif.’
was selected to construct the additional production facilgcties at Han-’
ford. The selection of these firms is in keeping with the Commission’s
policy of encouraging the widest possible industrial participation in
its program. In January the Commission contracted with the Blayw.
Knox Co., of Pittsburgh, Pa., to build a chemical processing plant at
Hanford.

Contracts for the construction of the additional gaseous diffusion
capacity at Oak Ridge and Paducah were awarded to contractors who
are currently working on the sites. These selections were made after
an analysis indicated that substantial savings in time and total con-
struction costs would be realized by using contractor organizations
already on the site. |

F. H. McGraw and Co., of Hartford, Conn., is the general contractor

for the $459 million expansion at Paducah, and the Maxon Construc-
tion Co., of Dayton, Ohio, is the contractor for the $464 million
addition to the Oak Ridge plant.

Electric Power

In October the Commission contracted with the Ohio Valley Electric
Corp., a group of 15 private power companies, to supply the 1,800,000
kilowatts of electric power required for the operation of the Ports-
mouth gaseous diffusion plant. The corporation will build and oper-
ate two steam generating plants, one to be located at Ggllipolis, Ohio,
and the other at Madison, Ind. Initial construction of these plants

got under way in October. The two generating plants supplying this &

power will have a combined installed capacity of 2,200,000 kilowatts
and will use about 7,500,000 tons of coal a year.

Of the additional power required for the expansion at Paducah,
935.000 kilowatts will be supplied by Electric Energy, Inc., a group
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. rivate utility firms, and 705,000 kilowatts by the Tennessee
hve guthority. To supply this load, Electric Energy will expand
' gﬁe;j :q T1L., p‘lant, now under construction. by adding two genera-
i3 TUP}I‘ 5’5.- which will also provide the 950,000 #&i]owatts for.the
i,;nsion at Ouk Ridge. will add capacity to its gystem at various

- ongtions O meet these demands. :
= JecdWT t

SavanNaH River axp Papvcamn CoNSTRUCTION

* Construction proceeded on the plants at Savannaly River, 8. C., and
o the gaseous diffusion plant at Paducah, but H. 1. {éiu .Pont de

;émours & Co., and F. H. McGraw and Co., who ¢ re building these
;)I:mts, were not able to maintain scheduled construdtion progress due
(o delays in the delivery of supplies al.]d equipment, In addition, at
(e Paducah plant, a large amount of time was lost through unauthor-

.zed work stoppages (see also p. 52).

o i

~ Construction and Suppl '

The Nation’s capita] investment in atomic energy plant facilities
as of June 30, 1952 was about $3.5 billion. The supplemental appro- - .
priation by the Congress of about $3 billion, together with regular -
appropriations through the 1953 fiscal year, brouglit total authorized ™
expenditures for construction to about $4 billion. This has initiated
the greatest single construction program so far undertaken in the
atomic energy enterprise. , ! ST
During the latter half of 1952, construction of new facilities over-
lapped work on an expansion program previously Jauthorized by the
Congress so that costs for plant and equipment incurred from June
through November 1952 averaged about $90 million/a month. During
this period AEC construction costs accounted for approximately 5
percent of total United States construction costs, These costs are
expected to increase through 1953 to a peak of dbout $530 million
during the first quarter of 1954 and will then apprdximate 6.5 percent
of total United States construction costs. '

Contractor Employment

" Average monthly contractor construction employment for all AEC
% administered construction projects decreased from ! 4,000 during July
@ 10 ubout 66,500 during November. Construction employment is ex- L
pected to continue at a fairly high level, however, and will gradually 1
*icrease again until the peak of the program is reached in early 1954. :
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Design Criteria

Development of criteria to provide guides to insure unifornyjy,
simplicity, and economy in the engincering design of AEC Servie,
and allied facilities continued during the last 6 months. Sixteey chap:
ters have been issued covering architectural, structura}, heating, ang
ventilating design, and design considerations for administration builq.
ings, laboratories, warehouses, utilities, and other service facilities_

Small Business Participation

The AEC small business policy, consistent with the expresseq iy
tent of the Congress, requires that a fair proportion of its tota] sup-
plies and services shall be procured from small business concerpg
This general statement of policy is the foundation for specific ARC
small business policies which were codified in an administrative Ly].
letin during the last 6 months. Each policy deals with a specific
aspect of small business participation in AEC procpirement. Bog,

AEC and its cost-type contractors have employees assigned as smal] ’

business representatives to carry out the program to suit the circum.
stances prevailing in each area.

From July 1, 1951, to September 30, 1952, AEC contract awards
totaled approximately $2.1 billion. Direct contracts pﬁaced with small
business amounted to $57.9 million, 2.7 percent of the jotal. However,
since most construction programs and the operation of major facilities
are carried out by large, cost-type contractors, it is their award of sub-
contracts that gives a truer picture of small business participation
in the atomic energy program. Subcontract figures for AEC cost-

type contractors during the same period, July 1, 1951 to September 30,

1952, show awards amounting to $877 million. Small business con-
cerns were awarded $308 million, or 35.1 percent of the total.

Priorities 5

During the last 6 months special attention was given to compiling
the requirements for products and services essential to AEC pro-
grams and to analyzing the probable impact of these demands upon the
national economy. The results of these studies were made available to
the National Production Authority, the Defense Production Adminis-
tration, the Defense Electric Power Administration, and the other
responsible agencies. :

Under the national priorities system, the AEC fmictions as a claim-
ant agency with respect to allocations of steel, copper, and aluminum
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The quantities
duction Admin-
tion were adequate to meet all program needs. . Delivery prob-
‘powever, resulted In some delays in constructﬁon. Delays re-
from the steel strike during June and July 'were reduced to
oxtent by NPA actions which gave preferenpe to AEC and
som® tment of Defense orders for steel at mills not on strike and upon
Dept tion of steel production.
NPA has extended special help in expediting the use of priority
;.ﬁures for the Savannah River project and certain urgent programs
U ,

.t Oak Ridge.

for its construction and operating programso.l

ﬁqhirfiiqls allotted to the. AEC by the Defense Pr
o mater
iF

-

lting

-

Loans

h ,Co;nﬁlission continued its program of guaranteeing V-loans.
ing the Jast 6 months, AEC guaranteed credit totaling approxi-
ately $900,000 to four small business concerns—three subcontractors

m ; 7
and one prime contractor.

Licensing Controls

Effective December 1, 1952, the AEC regulation governing facilities
for the production of fissionable material was amended to exclude

- X-ray generators (see Appendix 6). This action wa{
3 Commission determination that X-ray generator
“considered “facilities” within the meaning of Sect
--Atomic Energy Act.

* of materials and equipment.

Transportation

On November 1, 1952, the administration of the regyilation governing
source materials was transferred from the New York Operations Office
to Washington, thus consolidating all functions dealing with licensing

3 taken following
's should not be
lon 4 (e) of the

Savings in transportation costs which should

explosive freight rates.

Military Application

million per year were accomplished through negotiations with rail
carrier associations for reductions in coal freight rates, a storage-in-
transit privilege on steel plates, and a 35 percent reduction on high-

Produ.ction of atomic weapons continued at the rate authorized by
the President for calendar year 1952. Research continued to be di-

pproximate $2.2
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rected at improvement of current weapon models and devel,
of new models to meet the requirements of the Armed Forces,

In October, at Aberdeen Proving Ground. Maryland, the Arype
publicly demonstrated its 280 mm. cannon whicl s capable of ﬁf‘in;
an atomic projectile. The projectile was designed and developef
by joint efforts of the Army and the Commission’s Los Alamos Scief
tific Laboratory and Sandia Laboratory in New Mexijco, )

Construction of new facilities proceeded satisfactoi“ily. The Pante.
 Ordnance Plant, Amarillo, Tex., was completed, an«ﬁ constructioy, (;
- a facility at Rocky Flats, near Denver, Colo., was largely completeq
- Necessary basic construction at the Nevada Provingl Ground toty);,,
%8.6 million was completed: it includes living and messing facilitief
offices, warehouses, roads, control point structures for delicate instrﬁf
mentation, and blast resistant structures for instruments near t),,
firing areas. The Commission’s projects at Burlington, Towa, g4pq
Kansas City, Mo., were established as field offices under the Santg ,
Operations Office. ; )
= TEST ACTIVITIES |

Additional experimental detonations were completed during No.
vember at Eniwetok Atoll in the Pacific. This underntaking, Operatioy
IVY, was conducted by Joint Task Force 132 composed of personne]
of the Commission, the Army, the Navy, and the, Air Force. The
Commission, through its contractors, was responsible for the test
devices and the Department of Defense performed the supporting
services. Both organizations participated in the scientific measure-
ments. The text of the Commission announcement of completion of
the IVY test series, issued November 16, 1952, follows: :

Joint Task Force 182, operating for the Department of Defense
and the United States Atomic Energy Commission, has concluded
the third series of weapons development tests at Eniwetok Atoll
in the Marshall Islands. Like the Greenhouse series, 1951, it
was designed to further the development of various types of
weapons. In furtherance of the President’s| announcement of
January 381, 1950, the test program included experiments con-
tributing to thermonuclear weapons research.

Scientific executives for the tests have expressdd satisfaction with
the results. The leaders and members of the military and civilian -

components of the Task Force have accomplished a remarkable
feat of precision in planning and operations and have the com-
mendation of the Department of Defense and the Atomic Energy
Commission.

I\ { AA‘T

ers !
its
ator
witl
of ]
Por

ber,
Hor
and
whe
pla

- Tit]

und
At)
emy
add
hav
faci

~ rent



> near the
Iowa, and
3 Santa Fe

uring No-
Operation
" personnel
orce. The
r the test
supporting
z measure-
ipletion of

of Defense
i concluded
‘etok Atoll
s, 1951, it
s types of
icement of
nents con-

wction with
nd civilian
-emarkable
e the com-
alc Energy

JJOR ACTIVITIES 17 {
Mas ‘
In the presence of threats to the peace of the world and in the
absence of effective and enforceable arrangements for the control
;f rmaments, the United States Government must continue its
_gtudies looking toward the development of thjgse Vasﬁ energies
for the defense of the free world. At the same time, this Govern-
ment is pushing with wide :mél growing success 1ts_studles directed
toward utilizing these energies for the productive purposes of

mankind.

Further tests at the ’i\ex:ada Proving Ground in the Spring of 1903
re planned. Construction forces are currently engaged in routine
a : , T T e . i
jreparations for .these. tests. Tl}ls work is largely preparing test
measurement devices, and erecting towers and Fther expendable

structures.

Community Operations

Adequate housing and community facilities and services for work-
ers in the atomic energy program are essential if the AEC is to fulfill
its responsibilities for the production of fissionable materials and
stomic weapons. During the last 6 months, the Commission worked =
- with the appropriate Federal and local agencies to agsure the provision . -
- of housing and community facilities and serviceq rcquired for the
Portsmouth plant and for the expansion of existirjg communities.

|

- Oak Ridge was included in a critical defense hoﬁing area in Octo-

Housine

~_ ber, and 550 housing units have been programed by the Housing and
Home Finance Agency. The AEC is planning to provide schools
 and necessary community facilities to serve the additional employees
who will live at Oak Ridge. Also, the AEC has prepared preliminary
plans for a 500-unit housing project at Oak Ridge to be provided under
Title VIIT of the National Housing Act. v B

Two privately financed 500-unit Title VIII hqusing projects are -
under way at Richland; some of the units were occupied this month.
At least one additional 500-unit project is needed immediately for the *
employees required by the expansion at Hanford, and the need for =
additional housing will be considered as the program advances. -Plans
have been made for enlarging Richland schogl and community

facilities. |
~ At the end of December, 3,000 of the 3,460 hC{:‘lSES programed as
(;rental and sales units by the HHHFA at Savannph River had been -
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completed, and 2,600 were occupied. The last of the|4,600 trailey
accommodations for construction workers with families was completeq
during October and were about 94 percent occupied at the end of the The
year. mates -
On October 15, the dormitory accommodations for [3,000 ey at ties ha
Allendale and Williston, S. C., owned and operated by the Lyles and ments
- Lang Construction Co. on a revenue-guaranteed basis, were closeq regiden
On December 15, the AEC approved the cancellation of the contryy in¢reas
for the 1,500 dormitory accommodations at Barnwell, S| C., and they qc¢omn
~ were closed January 11.  The costs of terminating thesel contracts gy cervices
now being determined. : o
The dormitories were closed because there was not en\ough demang
“for this type of accommodation. The peak construction force yyg -

- nbout 7,000 men less than had been anticipated, principally because of - The(
delays in delivery of materials. Furthermore, of the force on the job, ~gubstan
only about 20 percent were single, or without their families, as com. that a1
pared with about 40 percent at other national defense construction contrac
projects. - Also, the number of rooms and temporary acgommodations River 1
provided in surrounding towns for single men was much greater thap was file

~ past experience elsewhere indicated would be provided. ton on

' — July 14

PorTsMoUTH AREA PLANNING In N
a 10 pe:
At the request of AEC, the Chillicothe-Portsmouth area was desig- ?and, a 5
nated a critical defense housing area, and in October the HHFA ap. mnal
nounced an initial program of 1,000 permanent family type housing
units for operating personnel. The HHFA also agreed to provide
temporary family-type housing accommodations for in-migrant con- ..
struction workers. Four hundred such units were programed in Octo- With
ber for immediate construction. If necessary, the AEC will provide of ‘Fhe ¢
housing accommodations for construction workers withqut families. reviewil
~ Append
. | - as repor
Defense Area 0007:'dmator | " manage
At the request of the Commission, the Office of Defense Mobiliza- ;‘,‘10 us' ¢
tion appointed a coordinator for the activities of various Federal be gresni
agencies concerned with housing and community facilities and serv- the U:ix"
ices in the Portsmouth area. The coordinator also seryes as a central Health 1"
contact for both public and private local groups seeking information '
on Federal programs and activities in the area. The AEC plans to
rely upon the authority under Public Law 139, Eighty-second Con-
gress, and funds appropriated pursuant thereto, to agsist with pro- '
_Vision of community facilities and services in the Portsmouth area. n dl:;%r
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* -
nes hav
ments
e pase il housing and school classroom space
Tt

- mn’lOd .
g ces at Los Alamos are sufficient to care for

RexT CoNTROL

bt

P ver plant. An appeal on the rollback order
" qas filed by the AEC with the central office of th

« 10 percent increase in the rents for family dwe

in maid service.

With a view to recommending a program for t
of the communities of Oak Ridge and Richland,

Appendix 2), the reactions of the residents of
ss reported by a Bureau of the Census survey, aj
managers of operations and the prime contracto
tions. The comments of the Federal Security

5 requested on the panel’s recommendations that

3 be granted the schools and hospitals at Oak Ridy
the United States Office of Education and the U
1 Health Service.

Reactor Development

Progress was made during the last 6 months in

L.os AraMos CoMMUNITY NLEEDS

hat are privately owned and operated under revenue-guaranteed
¢racts with du Pont, the AEC contractor building the Savannah -

land, and a 10 percent increase in dormitory rentgls with a reduction
The new rates were effective Janpary 1. =~ .0~

SELF-GOVERNMENT AND PrOPERTY OWNERSHIP

19

resident community population of Los Alpmos now approxi-

< 13,000, approaching the maximum for which community facili-
Lafes v ’ . i . > r

Wit e been plunned. It is now expected that the program require-

of Los Alamos Scientific Laboratory will result in a total
t community population of 14,500 by June 1954. A hmited

will be required to

ate the increased population. Most of the other community

this increase.

The Office of Rent Stabilization in the Savannah River area ordered
bstantial reductions in the rental rates of dormitories and trailers.

for the dormitoijiés
e ORS in Washing

ton on June 2, 1952, and a similar appeal on the trailers was filed
Jrulv 14. No decision has been reached on these appeals.
In November the Richland Office of Rent Stabilization approved

lling units at Rich-

he future 6i)eré,€i6ﬂrii
the AEC has been

reviewing the report of the Panel on Community Operations (see -
these communities

nd the views of the
rs at these installa-
Agency have been
operating subsidies
re and Richland by
nited States Public

W

uclear reactors for power, production of fission

able materials, and

the dévelopment of ~
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research. Work was started to develop a nuclear power plant for 4

large surface ship. preparation of the site for an aireraft reactor te\hn[
facility began, and some of the unique problems involved in openip
the construction and operation of power reactors to private lllVthme,:
were identified and examined. A large reactor desigmed for testing
materials was put into service.

The Army Corps of Engineers and the AEC bBegan a study to g,
termine what Army requirements might be met by portable or
stationary nuclear power plants

A new chemical processing plant for recovering uranium from
irradiated fuel components of reactors was completed at the Natigyg
Reactor Testing Station in Idaho, and as the vear ended, the Plant
was being tested by the operating contractor, American Cv'\namld Ca.

ResearcH AND TEsTING REACTORS

"The new Materials Testing Reactor, completed last spring at the
Testing Station, was put into service in August by the operating cop-
tractor, Phillips Petroleum Co. The reactor is now providing irradia.
tion for more than a score of tests in support of the development of
various types of reactors by AEC laboratories and contractors. Many
more tests are scheduled. A hot cell, to facilitate work with radio-
active equipment and samples, is to be bullt.

Experimental Breeder Reactor f
|

Operation of the Experimental Breeder Reactpr, also at the Testing
Station, to gather data on the possibility of “breeding” was continued
by the University of Chicago through the Argonne National Labora-
tory. Breeding, which means the production jof more nuclear fuel
than 1is consumed is theoretically possible. Iknowledge and expe-
rience being gained in the operation of this ﬁri;t small, experimental
reactor power plant system will be apphcable eventually to larger
units.

Homogeneous Reactor Experiment

Since the Homogeneous Reactor at the Oak Ridge National Labora-
tory reached criticality last spring, it has been operated at low power
n expernnentb to determine nuclear characteristics. Inasmuch as this
is the first circulating fuel reactor, these data are especially important.
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Lt is a pilot reactor, the HRE is designed for much hl;:rl.lelr
‘ “water boller” research reactors which
- than the homogeneous “water boiler” research reactors whic

pe®t power Jevels up to about 50 kw of heat. The Oak Ridge

iooate ) y
P " s operated by Carbide and Carbon
i%‘{rﬂfﬂtor i

" ision of Union Carbide and Carbon Corp.
g1

«Water Boiler” Reactors
:
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NavaL Reacrors

work on the land-based prototype, Westinghouse, t}

Mates. The Argonne National Laboratory has bee

plants,

ced that it is using a small water boiler type reactor as a neutron
reactor physics studies for the AEC. The power is less than
The fuel solution is contained in a one-fo¢t diameter stain-
sphere as in the water boiler reactor at Lo:s_ Alamos and the
;‘.igh Research Reactor being built at North Carolina State College

In July the AEC’s contract with Westinghouse Hlectric Corp. was
~ podified to cover development of a nuclear power
e propulsion of large naval surface vessels such as
= york has started on this project. In November, Westinghouse sub-
- ontracted with Newport News Shipbuilding and Dry Dock Co., New-
port News, Va., for the design and building of the
tnd-based prototype, analogous to the work of the Electric Boat
- pivision of General Dynamics Corp., on prototypes of nuclear sub-
- garine power plants. The Navy’s Bureau of Ships is participating
- fally with the AEC in this and the other naval projects.

plant suitable for
aircraft carriers.

machinery for a

Assembly of the land-based prototype of the Submarine Thermal
- Reactor and power plant was substantially completdd during the last
“#months at the Reactor Testing Station. o
an the second Submarine Thermal Reactor power plant which is for
the USS Nautilus, whose keel was laid in June by Electric Boat.

Also, work got under way = -

In

le cantractor, has

tad the assistance of hundreds of subcontractors arld suppliers in 23

n a partner with

Westinghouse on both the prototype and sea-goinlg reactor power
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Submarine Intermediate Reactors

The General Electric Co., througli the Knolls Atomje Powery Lal,,
ratory at Schenectady, and through subcontractors, belgan fabl‘iﬁati(,p
of the land-based prototype of the Submarine Intermediate Rea{:t;)l:
and its power plant. Construction at West Milton, N. Y., 18 Wilec
north of Schenectady, of the portion of the submarine hull iy “‘hip{:
the prototype nuclear power plant will be assembled jand of t}e _23;
foot diameter spherical steel building to house the hull ang I'eact{ini
complex was well advanced at the end of the year, The sphere’
5,400,000 cubic feet of “free space” is intended to confine hazarg, u~
material should all controls fail.

~In July the Navy announced that construction of g second nucley,
submarine, the USS Sea Wolf, to be powered by the second mode]
the intermediate reactor, had been assigned to Electri¢ Boat. Genery]
Electric will supply the reactor portion of the power plant unge,

contract with AEC and the major steam propulsion machinery undep

Navy contract.

ATrcrAFT REACTORS

In July the Commission and the Air Force agrped upon estab.
lishing at the Reactor Testing Station a $33 million ground test
facility for prototype nuclear aircraft power plants. | After consider-
ation of proposals by several architect-engineer ﬁrms, the AEC
chose the Parsons Co., of Los Angeles, to do the design work under
a negotiated, fixed-price contract. Meteorological and geologic
studies have been completed, and at the end of December, roads and
power lines were being built to the site and the architect-engineering
work was well advanced. |

Meanwhile, at Lockland, Ohio, the General Electric Co.’s Aircraft
Gas Turbine Division progressed on development df a power plant
and propulsion units for nuclear aircraft. ‘Work wds started for two
special test facilities involving small reactors. Investigations by the
Oak Ridge National Laboratory on aircraft prppulsion yielded

promising results.

Administration of the Nation’s aircraft reactor program was cen-

tralized with the appointment August 15 of Brig, Gen. Donald J.

Keirn as Chief of the Aircraft Reactors Branch, Division of Reactor -

Development, of the AEC. ‘General Keirn also serves as Assistant
for Aircraft Nuclear Propulsion to the Commanding General, Air
Research and Development Command, USAF, Baltimore, and as
Assistant for Aircraft Nuclear Propulsion to the Director of Research
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ond pevelo
AT
IxpUSTRIAL PaRTICIPATION

©_orts on dual-purpose reactors by the first four i
) o surveyed reactor technology were st'udi.ed‘by
. the latter part of 1952.  The reports indicate th
ﬁl}?be puilt in a few years which could furnish e

i' 18 =)
“gere oy . .
we ps found a different approach attractive for this
group”

® The Dow-Detroit Edison group, the first to rep

,;()]O
i&:t Summel‘.

of

In October the Commission approved

or other teams.
In September the Commission approved a year’s su

of Chicago, and Foster Wheeler Corp. of New Yorl
The anticipated large-scale participation by industs

plants, licensing and use of fissionable materials,
richts, public safety, and liability in case of disaste
questions require that decisions be reached in collabors
Government agencies.

Lirconsum Production

«stems of the utilities in the groups if weapon-g
e’ produced and bought by AEC at Hanford costs.

23

pment, Deputy Chief of Staff Development, Headquarters,

dustrial teams ®
he Commission
t large reactors
omic power to
ade plutonium
Each of the
urpose.

't on the tech-

v survey, started an additional year of research and development
o

the association

11 utility and industrial concerns with Dow-Detroit Edison. They
. Cincinnati Gas and Electric Co., Cleveland Electric Illuminating
Consolidated Edison Co. of New York, Consumers Power Co.,
General Public Utilities Corp., New England Electric| System, Phila-
: 'f;é]p}ﬁa. Electric Co., Public Service Electric and Gas Co. of New
Jersey, Toledo Edison Co., Vitro Corporation of America, and Wis-
.onsin Electric Power Co. Other companies may affiliate with this

The other three groups are continuing their studies.

irvey of reactor

rechnology by a fifth team, Pioneer Service and Engineering Co.

{.
'y raises unique

plicy and contractual problems on such matters ag ownership of

secrecy, patent
r. Such broad
ition with other

] In September, Carborundum Metals Co., Inc., a subsidiary of the -
~ Carborundum  Co., Niagara Falls, N. Y., began construction of a
: grivately financed $2,443,000 plant at Akron, N. Y., near Buffalo, for

the production of zirconium and hafnium metals. T
tracted to buy 150,000 pounds of sponge metal each y

*Monsanto Chemical Co. and Union Electric Co., both of St. Louis;

?rrice Co. of Northern IIL, both of Chicago ; and Bechtel Corp. and F
L., both of San Franeisco.

AEC has con-
ear for 5 years.

Detroit Edison Co.,

¥ Detroit, and Dow Chemical Co., of Midland Mich. ; Commonwealth Edison Co. and Public .
acific Gas & Electrie . -
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Purchase will be made on a fixed-price basis. Similarﬁ steps are being £ .
taken for the production of other special material; and reactoy ¢ on,. i H;ni i
ponents. Substantial savings are expected by buying these prodyct xltww )
from industry. S lease
J ; A CTOSE
’3 The
Fission Product Investigations ‘ <econ:
Eight universities, three industrial firms, and Brookhaven National HS? j‘
Laboratory now are conducting studies to develop uses for fissioy, llmaj
products, the highly radioactive wastes of nuclear 1’ea{ctors. Artificiy) ﬂ'lore (
sources of radiation in the form of cobalt 60 have been furnigheq to n~ sma
six universities and colleges—Michigan, Columbia, Stanford, Cali. 1{::0 Wi
fornia, Yale, and Rensselaer Polytechnic Institute. These artificiy] é :,1 vice
sources, which range from 500 curies to 10 kilocuries, are for use ypg) £ chance
fission product sources now being developed become available, T)y. the SI
ing the period of this report, information was acquir%d on the possiple ) g;'mult
use of fission product radiation to sterilize food and Encourage chemj. aral d
cal reactions. Work was also done to improve certaln physical prop- attack
erties of strontium 90, a source of beta radiation, so that it will not Tho
flake. oi:cur
| Apper
ProrEcTING WORKERS AND ENVIRONMENT sion h
potent
Studies continued on the hazardsincident to the operation of reactors ganizi
to protect the workers and the people living near these installations, ment
Hazards that might grow out of reactors of new design are guarded not the
against with the advice of the Reactor Safeguard Committee (see Ap- Hanfo
pendix 2 for membership). This committee has met 3 times since Potent
July 1 and has given technical comment on hazard reports submitted are not
by organizations designing and contemplating operation of reactors In a
for the AEC. " Commi
(a) W
Wahluke Slope " el
po
- In 1951 an Industrial Committee on Reactor Iocation Problems bia
(see Appendix 2 for membership) was appointed by the Commission " for
{o advise on establishing safety zones around atomic energy plants. 3
The committee, composed largely of representatives of industries (%) St5
which have solved the problems of controlling operating hazards, re- 1ng
views the technical and scientific data on reactor hazards developed | fro
by the Reactor Safeguard Committee and applies industrial evalua- (#) Sta
tions to the location of reactors. : | lis]
The Reactor Location Committee made a detaihled study of the na- rea

ture of hazard to the surrounding area in the event of catastrophe &t |
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, The recommendations submitted by the committee formed
gan i;.for the Commission’s decision, announced .J anuary S, Eo re-
he ™ rfrictions on some 87,000 acres of land in the }Wahluke Slope
‘ Ii;e Columbia River from the Hanford production area.

E,, committee found that there is no risk of hazard n thg so-called
Tht,l.ir‘- zone of the Slope resulting from normal operation of the
e { reactors or chemical processing plant. There is, however,
7 génfggazard to the Slope and for many miles bevond in the event that
sk r accident or disaster at the Hanford plant shduld put one or
& mﬂ]af t‘he reactors out of control. The chance of such a catastrophe
imaoll. Automatic and manual gafety devices are installed to shut
" the reaction in each pile if it starts to go out df control; new
dO‘-‘trcles are constantly being added. “There always remains the small
»ig;;ce, however,” the Commission’s statement on releasing part of

E}Gf =

ifmu}mn.c.'(msly, or be put out of commission simultanepusly by a nat-
qral disaster such as an earthquake, or by such human gction as enemy
 ,ttack and sabotage.” Lo
Though this risk is small, it exists. The consequenges if it should |
occur are more fully described in the Commission’s |statement (See
Appendix 10). The statement also outlines the actions the Comm}s-
! on has authorized the Hanford staff to take in order to acquaint
i potential settlers with the nature of the hazard and to assist in or-
E
5

qnizing and operating warning and evacuation systems. The state- .
ment points out that the considerations which apply a4t Hanford are

not the same as those affecting other reactor installations, since the
Hanford reactors are unique in design, construction, and operation.
Potential hazards in case of catastrophe at other reactor locations
arenot so great. '

In addition to withdrawing restrictions on the 87,000 acres, the
Commission :

(«) Withdrew its objections to the construction across the Slope, in-
cluding the control zone, of such roads, railways, canals, and
power lines as may be required for the development of the Colum-
bia River Basin, subject to whatever restrictions may be imposed
for security or safety reasons;

~ {b) Stated that the area of the Slope known as the control zone is be-

ing made a permanent part of the Hanford Works reservation
from which residents will permanently be excluded;

(¢) Stated that for safety reasons no towns or cities should be estab-

lished within 25 miles of the Hanford reactor area. Hanford
g reactors are unique in design and construction; '
3

;e Slope acreage noted, “that all of these safety devices might fail
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(d) Authorized the AEC Hanford Operations Office toLestabligh 2 sy
tem for warning Wahluke Slope residents in the event of diSusvt;:
and to encourage and assist in the development jof an a(h;qhatll
evacuation plan for farm families which may settle on tly n@\\.]('
released lands; )

(¢) Authorized the Hanford Operations Office to und{artake A1 Ingey,.
sive public educational campaign to acquaint nersons residiy
within an area where risk may exist with the nature of the hazmﬁ
inherent in the plant’s operation. |

The Iands released for settlement by the Commissign comprige ap-
~ proximately 62,500 acres at the east end of the Slope Including 23,000

-acres in the Potholes Area, and approximately 24,500 at the extremg
west end. The newly released acreages include an prea east of ¢, é
Slope which can be irrigated from the Potholes Cgnal. Tt ig ;.
mated that the Commission’s action will permit the Reclamat;y,
Bureau to consider the irrigation of about 40,000 acres. The Bureay
informed the Commission that immediate consideration will be aiven
to engineering, agricultural and economic factors to determing
feasibility of bringing irrigation waters to the released areas.

Acquisition of acreage in the control zone which contains 85350
acres is being completed. ‘ : '

The secondary zone, which has been reduced from 175,000 acres t,
88,500 acres by the Commission’s action, will remain under controlg
prohibiting irrigation. Total acreage over which safety restrictions
will apply 1s 174,000 compared with the 261,000 preiiously withheld
from public use.

14

Environmental Investigations

The United States Weather Bureau and the United |States Geological
Survey continued their studies of potential and existing reactor loca-
tions and other AEC plant sites to acquire information on the avail-
ability of water, the handling and disposal of wastes, and the ways ia
which the environment affects plant location, design, and operation.
A Mohawk River Advisory Committee, representing the AEC, General
Electric Co., and New York State and local health officials, was estab-
lished and held its first meeting at the Knolls Laboratory.

Investigation continued on the properties of natural earth and rock
materials as they may be related to disposal of radigactive wastes. A\
‘report on the petrography and mineralogy of earth materials at Los
Alamos was completed for AEC by the Lovelace F ofundation of Albu-
querque, N. Mex., i

At New York University, construction was essentially completed
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, full- _ceale wind tunnel which will be used to deteymine the feasi-

an® ¢ reproducing meterological phenomena.  Anattempt to dupli-
*If\ 0

(a recorded by the meterological towers at Brookhaven is under

i

,.“l[ i

the model of a

By simulating the atmosphere and land around
v ced plant, it may be possible to develop in the
o UPO& methods of disposing of radioactive gases.
e ;E:-rroup at Harvard collected data on the concentyation of radio-
ty in water supply reservoirs and streams 1in Magsachusetts fol-
mlﬂ. the spring 1952 Nevada weapons tests. These data will be
" ected as future tests are conducted toindicate the fate of radioactive
atEIlalS that might be deposited following a reactor disaster or an
pmlc pomb exploalon (see also Part 11T).

Iaboratory im-

:%ﬂwln

1 e-Level Liguid Wastes

Work progressed at a number of laboratories to determine the feasi-
ility of adapting conventional sewage and industrial yaste treatment
methods to the treatment of liquid wastes of low radioagtivity. Trefat-
ing these wastes will be considerably clieapened if conventional equip-
pent can be used. At New York University, where the trickling filter
process is being Investigated, results thus far show that its operation
..ot affected by the special detergents used to launder contaminated
Jothing. NYU 1s conducting tests of the efficiency lof this process
wing actual wastes from the Ixnolls Laboratory.

The first full-scale trickling filter plant, which w ll handle both
Jomestic sewage and radloactlve laundry wastes, is being built at the
Leactor Testing Station. It is expected to be in operation early this
vear.

* Studies of other low-cost methods of treating these Jow- -level liquid
wastes continued at Texas, Illinois, California, and Johns Hopkins
universities. Johns Hopkins also began study of the susceptibility
to radioactive contamination of various types of fabrics that might
teused for laboratory clothing, and methods of decontaminating them.

lHandling Solid Combustible Wastes

per hour, was completed by the Bureau of Mines at its (entral Experi-

ment Station in Pittsburgh. Tests are under way tqd compare data

sith the results of pilot plant operation. Such things a|s contaminated

lothing, wiping rags, and lumber are concentrated by burning to

facilitate their disposal. A problem is to remove parnticles from the

uoke because of their radioactivity and to handle the ashes so that
ey do not become a source of contamination.

234439—53— 3

A full-scale incinerator, which can burn 50 pounds(j:of solid wastes
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The Bureau of Mines has also given valuable consultiklg Servieg o,
incinerator problems at a number of AEC installations. ' Severy] Ullil
versities and hospitals ave considering the use of a ynit Luvy,,, )
capacity of 10 pounds per hour, the size of the pilot-plant incineru?o{‘l

Johns Hopkins completed laboratory studies on the results of bury,.
ing radioactivity-contaminated materials in conventionajl institutionaz
incinerators. It was found that while approximately 90 percepy of
phosphorus 32 and strontium 89 remain in the ash, abq)ut 80 percen
of iodine 131 is released through the stack. However, befause tle 18"&31
of radioactivity that can be handled by conventional incineratoq s

- quite low, the release of even 80 percent of the radioiodine woylgq not

create an atmospheric problem.

Air Cleaning

A successful full-scale paper mill run of a new, high-efficiency glags
fiber and asbestos filter medium was made by Arthur D. Little, In_
at the mill of the Riegel Paper Co. Although additional full-sca],
runs will be required to work out details of production, enough wor)
has been done to indicate that commercial manufacture is feasible,
As with other filter development work, information on this high-tem.
perature, acid-resistant air filter will be turned over|to prospective
commercial manufacturers. One use for the filter in the atomic energy
industry will be in exhaust gas streams from laboratories and chemieal
plants processing reactor fuel elements. |

A group at the Harvard University School of Public Health con-
tinued investigations for the Commission on a constant-pressure-drop
air filter and on an electrostatic membrane type filter. The grouyp
completed a handbook on air cleaning which was published by the
Government Printing Office (see Appendix 8). g

The University of Illinois continued its basic st\.idies on aerosol
characteristics, and completed several technical repor{s. A report on
electrical properties of aerosols was published. "

Oax Rmce ScrooL or Reacror TECHNOLDGY

Eighty-one students were enrolled in the Oak Ridge School of
Reactor Technology last September, and will be gradujated this coming
August. In March about the same number will be selected for the
12-month course which begins in September. The school has gradu-
ated 132 men now engaged in reactor design and|development in
industry and Government agencies.

8 “Electrification of Aerosols” by University of Illinois Experimeital Station, Sept. 30.

1952, 50-1008; available from AEC depository libraries (see Appendix 8).
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current class, 31 are recent college graduates)
of the Oak Ridge National Laboratory and
from industry and Government. Of the latf
Consolidated Vultee Aircraft Corp.. three

entP
gnet
are f
poat

ss"{d CO..

-0 fI’O N
o m estinghouse Electrie Corp., and one each from
1ro N

e Corp., American Gas and Electric Service (
neerlwilcox Co., Blaw-Knox Construction Co., Boeing
‘?fldbide and Carbon Chemicals Co., Duquesne Light a
;‘i:ter Wheeler Corp., Mine Safety Appliances Co., and
3jx are from the United States Navy, five from AEC, 1

29

who attend as
50 are experi-
er group, four
from Electrie

Division of General Dynamics Corp., two from Monsanto Chem-
¢ix from Newport News Shipbuilding and Dry Dock Co.,
m Pratt and Whitney Division of United Aircraft Corp., six

Aerojet Engi-
orp., Babcock
Airplane Co.,
nd Power Co.,
| Sperry Corp.
three from the

[nited States Air Force, two from the United States J
f;-gm the Bonneville Power Administration.

Physical Research

Army, and one

The purpose of the AEC physical research program is to encourage
jentific progress and to help assure the Nation of adequate scientific

ond technical accomplishment in fields related to atomi

s energy. The

scale and novelty of the atomic energy industry call for an extensive
research effort to improve production methods, develop new applica-

fons, and increase our understanding of nuclear

structure and

nrocesses. Realizing that a high level of technical competence is an
important resource for national security, the Commission encourages

and assists basic research in atomic energy in its own la
in private institutions where research is of high quality

In view of the almost unlimited possibilities for new

advances, research projects are often broad in their s

bevond the needs of particular development projects,

boratories and
technological
cope and look
Many basic

studies are undertaken to better understand relevant laws of nature,
and the AEC relies upon the vision and insight of the s¢ientists them-

selves for suggesting relevant subjects.
with university laboratories are designed to foster and u
of the scientists and their students.

Approximately $24.9 million was allocated to the su

physical research during the 1953 fiscal year. About

The contractuallarrangements

tilize the work

pport of basic
two-thirds of

this went to AEC laboratories and about one-third to universities and

private research institutions.

Of the latter category, $2.7 million

went into contracts administered through a joint program with the

Office of Naval Research. Applied research and devel
bhysical sciences required an additional $14 million,
wus allocated to the national laboratories.

opment in the
1st of which




JULY-DECEMBER 1g5;,

30

RrsEarcH ACTIVITIES

In Jooking forsvard to new applications in the field of atLomic energy
the AEC research program inclndes investigations in relevant arg;];
of physics, chemistry, and metallurgy. The important facts abou{
atomic nuclei and their interactions with neutrons and other forme
of radiation are being surveyed, and the areas where opr knowle dgé
is incomplete are being mapped. Earlier measurements made hasti]y
in the rush to design the first reactor and the first atomic weapop are
being repeated with greater precision in an effort to find the More
exact facts which will enable the engineers to solve rleir compley
problems of design and operation. New materials which afforq (.
sirable nuclear or structural characteristics are being déveloped,

Studies of the Nucleus

The minute volume of the atomic nucleus holds an intricate dynay,.
ical system endowed with enormous energy and exhibifing a complex
pattern of reactions to neutrons and other nuclear constituents
Knowledge of the properties and behavior of these systems, of whicl,
more than a thousand are known, is potentially usefu]l in the design
of nuclear energy devices, and is the object of investigations in g])
of the national laboratories. Looking well beyond the present hori-
zons of practical achievement, new forms of nuclear and subnuclear
energy are being studied and new ways of releasing jnuclear energy
are being examined.

For these studies particle accelerators or nuclear reagtors are used to
provide subatomic particles for probing the nucleus q[nder Investiga-
tion, and ingeniously contrived electronic devices are used to detect
and measure the radiations emitted as a result of the probing.

Mesons. As the energy of the probing particle is inereased above a
few hundred million volts, as in experiments conducted at a number
of university laboratories under the sponsorship of AEC, a new and
different form of nuclear response is observed in fhich energy is
emitted from the nucleus in the form of particles% called mesons.
The large cvclotrons and synchrotrons at these institutions have
been used to produce mesons on a limited basis for study in the
laboratory, and work of the past year has been |directed toward
understanding the properties, behavior, and function ¢f these particles.

New and more powerful accelerators, the cosmotron at Brookhaven
and the bevatron being built at the University of Calj)fornia Radiation
Laboratory, will add to our knowledge of this form gf nuclear energ
They will enable bombardments with multibillion vplt protons, with

=

subsequent release at these energies of several new' kinds of mesohs
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v . L. , i - - N
dr discovered in cosmic radiation, but never befgre available for
alre? tory study. The details of the rapidly accunjulating body of
Shoratory e S o R s Tyt . .

il wledge 11 this field are unclassified and are being published in the
NIE -

fessional journals as fast as they are discovered.
roles
It

. sections. As a basis for engineering design of reactors and
(1% Sweapons, knowledge 1s required of the affinity hetween neutrons
“wm‘llcl of the different kinds of nuclel making up the substance and
and fl re of the device. This aflinity often varies prratically with
"m.“(tl;-(ry of the neutron and it i1s different for each jof the thousand
the enrebaifferent types of nuclei. A nuclear engineer’s handbook
o n}g contaln several thousand pages of data listing these affinities,
fé{fimss sections,” for all of the different kinds of rea¢tions—capture,
iﬁfefin& excitation, ﬁssion——}mtween all of the various kinds of
yelei and neutrons of all energies. 7 : .

" This accumulation of data, even a’{'ter 10 years of research, is far
from complete, agd a major effort is being made to cqmplete 'the
ables.  The nuclei which serve as reactor fuels—th _ﬁssmnflble 150-
qopes of uranium and plutonl.um—havg begn. stugied . with ﬁx.'st
sriority. Next in order are uranium 238, since it Is the] ferfjlle material
jor plutonium production, and other nonfissionable 1sotopes of
ganium which are parasitic to the operation. Of third priority are
qructural materials such as aluminum, carbon, zireqnium, iron and
Jromium which enter into a reactor for one purppse or another.
Finally, all of the other elements of the periodic table must be studied
u detail for possible utility in the atomic energy field.

The instruments used for these studies are of various types depend-

‘hMnww\nuuiqiv\i\MMWHmewunmnmwmmw"uwwwmm v

oo U s A s~

s upon the energy range within which the measure
mde. For neutrons of energy between 10,000 and
Jeetron volts, Van de Graaft accelerators are used.
energy ranges neutrons are produced by reactors or
keir energy 1s determined by measuring the time
1pulsating source to a detector placed some distance a

L Lt Ty

day schedule of operation enabling the measureme
ctions of the nuclei of very rare materials.

Instruments operating on the same principle are al
% fx’rgonne National Laboratory and at Oak Ridge Natioj
¢ “iile others deriving their neutrons from particle a
“ operation at a number of university laboratories.
‘nulation of data up to September 1952 has recently

ments are to be
several million

In the lower
cyclotrons and
of flight from
way. The most

ivanced of these instruments is the “fast neutron chopper” recently
alled at the Brookhaven reactor. It is soon to hegin a 24-hour

nt of the cross

ready in use at
nal Laboratory,
ccelerators are
The entire ac-
been compiled

the Neutron Cross Sections Advisory Group (see Appendix 2) and

¢ unclassified portions have been made available to

the public (see
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(‘osmic rays. High-energy nuclear reactions can be studied by ¢y
amining the tracks left in photographic emulsions on film or plufeg Iy
the particles comprising cosmic rays. At various times in recent y eilrs
members of the Brookhaven cosmic ray group have sent|such emulsj,.
to high altitudes by means of balloons, B-29s, and V2 rockets, A.t
these altitudes primary cosmic ray particles are more numerous tjy,,
at ground level since they have not come Into contact with air mg,.
cules to a significant extent. Such experiments are necessarily o
short duration, and obtaining a set of meaningful tracks is 1‘(1;{_,6]\'
a matter of chance. , o
Exposure of plates to the cosmotron beam, however, has shown t}y
the machine produces particles that begin to compare In energy wiy,
those of primary cosmic ray particles. In addition, the ease of gccpgg
to this source of highly energetic particles multiplies enormously iy,
number of nuclear phenomena that can be successfully recorded fop
examination and interpretation. :
A new type of cloud chamber, another device for making pictoria}
recordings of nuclear events, has been developed at Brookhaven iy
connection with cosmotron work. This chamber, with an area eight
times as large as conventional chambers and capable of continuoys
rather than intermittent operation has an efficiency nearly 2,000 times
higher than chambers of conventional size. As much|data is gathered
in one day’s operation with the new method as could be amassed in
6 vears of operation with the old method. In addition a new tech.
nique has been developed which makes it possible to scan cloud-cham-
ber photos from a day’s operation in 3 man-months compared to 36
man-vyears that would be required using former techniques.

Spallation. When atomic nuclei are bombarded by particles of suffi-
ciently high energy, all sizes of pieces may be chipped off them. This
chipping-off process is known as spallation. One|of the AEC re-
search programs under way in this field 1s at tlLe University of
Rochester. The group is studying spallation reactions resulting when
various elements are bombarded in the cyclotron by protons with
energies up to 250 Mev. Investigators at the Radiation Laboratory,
University of California are continuing similar investigations. It is
hoped that a study of the nature and yields of the products of these
spallation reactions will contribute to an understanding of this phe-

nomenon and of high energy reactions in general.

Low temperature research. At “absolute zero,” 460 degrees below
zero, Fahrenheit, atoms or molecules of all substances approach
immobility, or “rest” state. Scientists at the Oal Ridge, Argonne,
and Los Alamos laboratories, and at the Universities of Ohio, PennS_F]'
vania, and Wisconsin, are studying the physical phenomena which
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- are related to
lstudies will be

. lace i .
ke D setic properties of nuclear particles. These
Cmag . : R i
Je 11 fin understanding the various forces at work within atomic
5 .lpiu
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aclet:

wical Processing Studies
(hem

A
ig{)ﬂr
:“ E‘mlca . : 1 ¥
:;‘ie;e separations are often complicated further by
'ig\’t?ls
cond

chemic . .
roaTam are carried on at all of the national Iabora
pive

 ymber of university contractors.

cted by remote. control.

qumber of operations in the atomic energy industry require the
tion of mixtures of elements, sometimes very similar in their
1 behavior, and their isolation in an exceedingly pure state.

extremely high

of radioactivity, necessitating carefully shielded operations
Investigations of the fundamental
al properties and behavior of elements of interest in the AEC

tories and by a

" The national laboratories have the additional respqnsibility of de-
celoping processes for separating and purifying materials to meet
—ecific needs. These include removing uranium from natural source
%aterials. purifying structural materials and moderators for nuclear
eactors, separating the products and byproducts of various types of

auclear reactors, and processing waste materials for

?05511 .

Jsotope separations. A major portion of Commissio
volves the separation of isotopes—the separation of
s well-known and leading example. It has become i
narent that research and development on methods of
rion must be maintained at a substantial level if new
be developed. The Oak Ridge National Laboratory
aroup to investigate methods of producing separated
standard Oil Development Co. will examine on a ¢
ill methods of heavy water production, including tho
te conceived in the laboratory. Preliminary engine
parative economics investigation will be followed by ey
most promising processes.

Istorage or dis-

n operation in-
uranium 235 is
ncreasingly ap-
i1sotope separa-
methods are to
1s setting up a
1sotopes. The
pntinuing basis
se that may yet
ering and com-
valuation of the

|
Rave-earth separation. Another of the separation problems of in-
terest to the Commission is the separation of the rare-earths. These
elements are similar in chemical properties to the sefies of elements

which includes uranium, neptunium, and plutoniu

In addition,

they are generated in the fission process and knowledge lof their chemis-
73 1s essential. Rare earths occur together in nature and are most

Uificult to separate in pure form.
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In working on separation methods, ANL scientists recently devel.
oped and tested a new continuous countercurrent extraction technig,,,
which promises to be feasible on an industrial scale. The lﬂl‘ge-smg;
isolation of single rare-earth elements in high purity also appeare tc
be economically feasible, In the present state of] development, th;
purity of the final product is not as great as that optained by t}¢ o
exchange method in use at Ames Laboratory, although significapy),
larger quantities may be processed. A combination of the solven oy.
traction technique and the ion exchange method could prodyce for
the first time large quantities of high-purity rare-earth elements,

Raw materials research. Fundamental studies rel:{:ted to a better yy,.
derstanding of the location and processing of domestic uranium are
being pursued as a part of the physical research program., Geolog;.
cal, geochemical, and geophysical studies of the fype and nature of
uranium occurrences are in progress by the United States Geologica
Survey, Argonne National Laboratory, and by various universities
(see Appendix 5). These investigations should lead to a more com.
plete knowledge of the geologic environments of known sources of
uranium, and of the factors contributing to its geologic depositiop
and transport, information which will enable morg scientific and syc-
cessful prospecting. Fundamental and applied studies of physical
beneficiation of uranium source materials and of mew chemical proc-
essing techniques for very low grade ores are also being conducted.

Resecarch on Reactor Materials

The structural materials of a nuclear reactor nat only have to with-
stand high temperatures but radiation as well. |The Commission is
sponsoring numerous studies at all of the national laboratories and
under contract with a half dozen universities throughout the country
on the differing imperfections in the structure of the crystals of metals
produced by bombardment with both charged and uncharged particles
at various temperatures. Ways and means of removing these imper-
fections by annealing at varying temperatures are being investigated.
The aim is to develop methods of processing structural members so
they will stand up at higher temperatures and|greater intensity of
radiation.

One of the unclassified investigations under way on developing im-
proved materials for shielding nuclear reactors is that at the Univer-
sity of Alabama. The group is investigating the possibility of de-
veloping enamel glasses containing high percentages of the oxides of
cadmium, boron, hafnium, and other neutron-abgorbing metals which
may also absorb gamma radiation.
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cps ~ half-life of about 48 seconds and occurs as less than one part per
Shuficang)y hq.bz-‘ in the decay series. Itsextreme scarcity together with lack of
solvent ey, i mllholzdae of its detailed chemistry is the reason it has never before
roduce fq, knowdet:cte 4 in nature. ,
aents, peent
t better . . ResearcH TooLs
ran(l;;r(g 0{:(: % Many of tbe tools necessary for atomic energy reseay ch—nuclfaar re-
[ nature cof §§ 4ctoTSs particle accelerators, and elect.romc. .compute I's—Tequire an
Geologica) §§ cutlay of funds beyor}d. the budg_et 9f universities and private res.ee.lr‘ch
Iniversities i stitutions. In addmol} to building up extensive research facilities
more com. it its national laporatorlgs, the AEC, W1th‘the Office of }\Taval Re-
sources of { arch, has ﬁnz.tr%cmlly assisted the cgngtructmn of about 85 accelera-
deposition wrs at universities throughout the l\athn. Mos@ of the resea.rch re-
e and sye- ,ctors in the country are at AEC-oyned installations. | One prlvzfte]y
»f physical ,wned reactor is already being built, and a number qf other univer-

sties have expressed an interest in borrowing fissionable material from
e Commission to build their own reactors. Progress in the opera-
;on and use of some of these research tools is reported below.
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After its initial run in June, the cosmotron at Brookhaven National
laboratory underwent extensive changes, additions, and related
measurements to correct faults which developed in parly operation
and to replace temporary equipment and wiring. [The cosmotron
i the only machine now in operation which can acgelerate nuclear
particles to energies in the 2 billion electron volt range. Protons of
2to 4 million electron volts are injected into the circular tube, or vac-
um chamber, of this electromagnetic machine and whirl with increas-
ing velocity three million times in the second required to bring them
wwthe peak energy of 2 to 3 Bev. i
Experimental equipment for the study of high-energy particles from
e cosmotron is being assembled and experiments have begun. A
“ommittee has been set up at Brookhaven to review all proposed ex-
Periments and to plan the cosmotron research program.
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:iré’ﬂé‘fl-rotron. During the last 6 months, the AEC-financed synchro-
Ton at California Institute of Technology succeeded'in accelerating
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electrons to energies up to 1 billion electron volts, considpr ‘ably h]g} 3 el ¢
than any electron energies so far pr oduced by man. The 1 Bey elec. i I'{ L bes
tron beam 1s used to Dbombard heavy metal plates wlich Produce, g %; ma
high-energy X-rays. These X-rays are then used to bombard v, mou :ng of
atomilc nude} in an effort to find out how these nuclei arp CONStIyct, 4, ' ﬁ;org
what forces keep them together, and what par ticles are d’ eated. imaue
Linear accelerator. A linear accelerator capable of aCCtle'dthxweﬂv (110213
trons to energies up to 1 billion electron volts was unveiled i De. ]("ﬂzﬁ;lan
cember at Stanford University. It is the most powerful acceleratqy , | - enc
of its type in the world. To date electrons with energies up t, 35, \qergi(
Mev have been produced. 1Its construction and operation is ﬁnamed iijs ot
jointly by the AEC and Office of Naval Researgh. vould
Van de Graaffs. A 2 Mev Van de Graafl particle apcelerator vy, |
completed in October at Oak Ridge National Laboratory, and exper;. i Compr
mental runs are being made to determine its operating Performance_ % ;‘
A 5 Mev Van de Graaff machine formerly used in the Y-12 areq oy An
Oak Ridge was moved to the new high voltage buildingjat ORNL aq ¢ began ¢
is being reassembled there. i ANL s
re}cenﬂ_
60-inch cyclotron. The 60-inch constant-frequency cyeclotron many. Univer
factured by the Collins Radio Co. for Argonne National Laboratory and 1w
was accepted by the laboratory in July. Designed and constructeq atl OQak
at a cost of $966,450, the cyclotron combines many outstanding fea- summe
tures of accelerator design. The beam of electrically charged particles | md, Wi
which emerges from the cyclotron’s acceleration chamber is extremely Univer
intense, making the cyclotron especially well suited for the study of
nuclear reactions and for the production of radioisotoipes. Resear
184-inch cyclotron. The preliminary engineering sunvey for the re- 'Cons
design of the 184-inch cyclotron at the University of California Radia- Argon:
tion Laboratory was completed during the last 6 months, together nents a
with some model magnet tests. The results indicate that a proton £ tion th'
energy of 650 Mev, a deuteron energy of 350 Mev, and 4an alpha energy In J»
of 700 Mev may be achieved as compared to the present energies of normal
350 Mev, 200 Mev, and 400 Mev, respectively. This in¢rease will make ing of
it possible to apply higher particle energies to the study of mesons
and nuclear forces. Final design work is under way, and more
precise model magnet tests employing the exact geometry of the re-
designed machine will be started shortly. The _
| of fello
Alternating-gradient focusing. In studying ways to increase the newals
efficiency of particle accelerator operation, a group pf physicists at bjologi’(
Brookhaven discovered a method of confining charged particles n 2 taral bi
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plans are being developed to build a machine usi
for energies up to 100.billion electron volts.
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offect greater than the converging fields alone would have.
concentrated beam, the dimensions of the tiibe can be made
and the electromagnet required to guide the particles in the
ath during their acceleration can be likewise smaller and
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involves passing

hrough a series of alternate strongly converging and diverg
tic fields which turns out to have a net converging, or focus-

With

hg this principle

Even at such enormous
its magnet would weigh less than the 2,200 ton magnet of the
and in a 10 to 15 Bev range, the weight of the magnet
be considerably less than that in the cosmotron.

An electronic digital computer at Argonne National Laboratory
pecan operating in December. The computer was constructed by the
\NL staff at a cost of $250,000 with a design based on a machine
;ecently constructed at the Institute for Advanced Study at Princeton

[niversity.
and improvements in design is being constructed at|

An additional machine containing new developments

Argonne for use

ot Oak Ridge National Laboratory. It should be in full use by this
ammer. A UNIVAC, an electronic computer, has been purchased
and will be installed and operated for the Commission at New York

University.

Research Reactors

Construction of the building to house CP-5, a research reactor at
Argonne National Laboratory, was completed and various compo-
nents are being installed. The reactor itself is scheduled for comple-

tion this summer.
In June North Carolina State College received 3
normal uranium to use in mock-up tests of its researg

small amount of
h reactor. Load-

mg of the reactor fuel, uranium 235, is expected |within 6 months.

FELLowsHIP PrROGRAM

The AEC fellowship board approved 204 applicalt

of fellowships for study during the 1952-53 school year.
newals, 131 were in predoctoral physical sciences, |5

ons for renewals
Of the re-
»3 in predoctoral

biological sciences, 9 in postdoctoral physical sciences, 9 in postdoc-

1cal sciences. In

toral biological sciences, and 2 in postdoctoral med
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view of the National Science Foundation fellowship program, ;.
will be the last major renewal of AEC fellowships. | The Qak Ridu;
Institute of Nuclear Studies has administered the Commission’g fa
lowship program. The contract with the National Research Connm
for administration of a portion of the AXC fellowship program Wit

terminated in October.

Isotore PROGRARM

More than 1,100 institutions in the United States had been authoy.
ized to receive AEC-produced radioisotopes by the end of 1959, M(;re
than 3800 institutions had been approved to receive concentrated gty e
isotopes. Geographically, the greatest concentration of these instit,u;
tions is on the Atlantic seaboard, although at leagt one mstitutiop
in each of the 48 States, the District of Columbia,| Alaska, Hawai
and Puerto Rico is using isotopes. Industrial firms lead the list of
users, followed in order by medical institutions and physicians, ¢ol.
leges and universities, Federal and State laboratories, and private
research foundations (see Appendix 4). More than 32,000 shipments
of radioactive isotopes and more than 2,000 shipments of concentrateq
stable isotopes had been made to these institutions| by December 31,
An additional 1,600 shipments of radioisotopes had been made to some

550 institutions in 33 foreign countries.

Polonium 210 Available

In August the Commission announced the availability of polonium
210 and polonium-beryllium neutron sources for physical and biologi-
cal research. Polonium 210 is the first reactor;produced, alpha-
emitting radioisotope to become available through the AEC distribu-
tion program. In addition to its uses in research, it may also be used
in oil well logging and for ionization sources. It is useful—but not
vet available—for luminous phosphors, static elimination devices.

and other industrial purposes.

Analysis Service

Also, during the last few months, the AEC thropgh its facilities at
the Oak Ridge National Laboratory offered to industry and to other
interested groups outside the Commission a routing service of neutron
activation analysis. The analysis is based on the| irradiation of the
sample in the reactor and the subsequent identification of any unknown
elements on the basis of the radioisotopes produced. It permits detec-
tion and measurement of impurities in foods, drugs, metals, and oth(_%l‘
materials and may help manufacturers improve the purity of thelr
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Argonne Cancer Research Hospital
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¥ roduct. As little as 1/100,000 of one-millionth ﬁof a gram of
‘5”1 oJements call be measurefil within an accuracy Qf 10 percent.
Sk nalysis cervice is limited only by the physical and chemlcz}l

'Ulﬁ{erist‘ics of the sample and the element for which the analysis
“t;; or'made- Depending on the type of sample to be irradiated and
Wil

= ement for which the analvsis is made, the sprvice costs about
{rgg [ . |
o to $70-

Biology and Medicine

The Commission program in biology and medicine is directed

marily toward the protection of atomic energy workers and t-h.e
pr Lili ¢ against the harmful effects of radiation. The Commission 1s
.—.Iu;O vitzﬁly interested in the effects of blast and heat from atomic
:\;étonations in the event of an enemy .atftack with atqmic weapons, z_m.d
lmvides technical assistance in this field to thg responsible 017'11
tefense agencies. The section which follows describes briefly studn?s
simed at protective measures against radiation, and some of thg basic
snelassified research aimed at achieving a better understanding of
e effects of radioactive and toxic materials on plants, animals, and
;unmns. Progress is recounted in the construction jof research facili-
.es for the AEC biomedical prograu, in the development of radiation
Jetection instruments, and in the AEC training program in the life
«iences.

The measures taken by the Commission to protect the public from
adiation from continental tests of atomic weapons are recounted
. Part I1T of this report.

COXNSTRUCTION OF RESEARCH FACILITI

2]

8

The construction of major research facilities for the biomedical
program was essentially completed during the last 6 months and three
of these structures were fully occupied at the end ¢f December. No
major additions are planned for the coming fiscal year.

Bidlogy Laboratory—Argonne National Laboratory.
was completed in November and it is now occupied,
was $5,259,000.

Construction
Estimated cost

Bislogy Laboratory—Brookhaven National Laboratory. Construc-
ton was completed in December at an estimated cost pf $989,700.

: Chicago. Sdheduled for com-
pletion this month at an estimated cost of $4,180,000.,
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Aquatic Biology Laboratory—Hanford Works. Completéd ang ..
cupied during this reporting period. Estimated cost was §495 000,

Biomedical Rescarch Laboratory—ILos Alamos Scientifie Lglq,,

tory. Scheduled for completion in June 1955. IForty-fo

U perceny

completed at the end of December with total costs estimateq at

$2,283,000.

Crvin DErENSE

In view of the need for research and experimentation on the effeq

of atomic weapons on civilian personnel, structures, and
distinguished from military effects, the Commission ex
Continental Test Organization to include a Civil Effects

Services, gq
Panded its
Cest Group

in addition to the Weapons Development and Military Effects Groups,
The Director of the Civil Effects Test Group will coordinate the
Commission program with those of interested Government agencies,

Technical assistance and guidance on civil defense were providegq
by the Commission to the Federal Civil Defense Administration ang
other Federal agencies. The program requires continugl exchange

and evaluation of pertinent information and close part;

cipation in

a consultant capacity in various studies. During the last 6 months,

the Commission gave technical assistance to the State of N

ew York in

its bomb shelter surveys for New York City, Buffalo, Rochester, Al
bany, Troy, Schenectady, Utica, Binghamton, Syracuse, 4nd Niagara
Falls. Shelter accommodations are planned for approximately 3 mil-

lion persons, of whom 2 million reside in New York City

"AEC fur-

nished information on the effectiveness of ordinary building materials,
on the most eflicient structural forms to resist blast, and pn shielding

against heat and radiation hazards.

Loan of Radiation Instruments and Sources

The loan of instruments and radioisotopes, chiefly ¢obalt 60, to
civil defense organizations for use in radiological defense training
has continued since late 1950. Loans are made upon application of the
civil defense group to the Federal Civil Defense Administration and
approval by the FCDA and the Commission. Since the inception
of this program, instruments have been loaned to 40 State, territorial,
and local groups, as well as to the Ninth Coast Guard |District, the
Food and Drug Administration, and the FCDA Regional Training
Center. Radioisotopes have been loaned to 34 State and local groups
and to the United States Public Health Service Environmental

Health Center.
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no the last 6 months, radiation detection| Instruments were
o

defense organiza-

sie research on the effects of all types and levels of radiation on
organisms is a continuing task of the Atomjc Energy Commis-
This effort is devoted to finding out what radiation does to liv-

be done to prevent

In addition, the use of radiatign as a research tool
a possible means of diagnosing and treating disease 1s being

+udied at the Commission’s major research centers (see Appendix 3)

and under contract at hundreds of universities, ¢

resear - i . . :
of these basic biological and medical studies are

Yeutron S tudzies

olleges, and private

ch institutions throughout the country (see Appendix 5). Some

reported below.

Since atomic weapon explosions and nuclear reactors are sources
of intense neutron radiation, it has become increasingly important
to investigate both the harmful and beneficial biological effects of

neutrons.

Studies of the effects of neutrons on animals or plants are

in progress at the Commission laboratories at ILos Alamos, Brook-

haven, Argonne, and Oak Ridge, and at several yniversities.

In ex-

posing the bielogical material to neutrons, reactors are used as sources
of slow, thermal neutrons, and accelerators such as the Cockcroft-
Walton accelerator for fast, high-intensity neutron radiation.

The biological effects of thermal neutrons are being studied at
Los Alamos by exposing rats and mice to a range of doses and com-
paring the effects with those produced by 250 kilovplt X-rays. Several
mdices are employed for the comparison, including determinations of

the lethal dose, decrease in weight of the spleen,
and the uptake of iron by the red blood cells.

thymus, and testes,

Using the acute lethal dose as a criterion, it wag found that thermal

neutrons were approximately 1.7 times more effect
250 kilovolt X-rays.
were about 15 times more effective than these X-r:
both types of radiation, cataracts appeared mo3
dose of radiation increased, suggesting a simila
areproduced. Similar studies are being carried ot

In experiments at Brookhaven with growing

Ive biologically than

In causing cataracts in mi¢e, thermal neutrons

lvs. However, with
re frequently as the
itv in the way they
it with fast neutrons.
barley seedlings, it

was found that the number of seeds killed by ﬁ

-radiation increased




Low-Level Irradiation of Flies
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with the dose, whereas with neutron radiation, either all were killeq
or all survived. In addition to their increased relative eﬁ?‘ecti\-ene:f
thermal neutrons also cause different biological effects. It was demo—{f
strated that at any particular energy level, the growing seeqlyy,,.

from X-irradiated seeds had a wide range of hes

heutron-irradiated seeds were very similar in size;

ghts, but thoge froy,

Another phase of this program is concerned with genetic chanee
which may be induced by neutrons, and studies arg under way on mi:e.
on the fruit fly, Drosophila; on corn and other plants; and on gy,

and rusts which damage crop plants.

The medical applications of neutrons are also being exploreq in
pioneer studies at the hospital of the Brookhaven National Laboratopy

Attempts are being made at this laboratory to ut
by boron in the treatment of tumors.

In experiments with fruit flies, it has been fou

Llize neutron captyrp,

nd that radiation iy,

creased the frequency of gene mutations, many of which are dele.
terious. In an attempt to determine whether these changes are
injurious or beneficial to whole populations, investigators at Colg

Spring Harbor, Long Island, exposed breeding

populations of Dy

sophila flies continuously to dosages of § roentgens per day. Althougl,

mutations increased in frequency, the population
healthy and increased in number. The flies ¢
healthier than other wild fly populations not sg
appear that there is some advantage in low-leve
of the lower animals despite the increased numbx
parently some populations have a greater tol

as a whole remaine(
pven appeared to be

] irradiation of some
er of mutations. Ap-
erance for low-level

radiation than studies of the radiogenetic effects on the individual

organism have suggested.

Sensitivity to Radiation

Investigators at New England Deaconess H
effects of acute and chronic radiation on anim

ospital studying the
als have recently re-

ported data which describe some of the effects of radiation on the
nervous system. The data indicate that there are varying periods of

sensitivity to radiation during embryonic develo]
Single doses of radiation, averaging 150 roe;
pregnant rats on successive days during gestat
on the developing offspring. No deformities
first 8 days of gestation. However, very striki
mation in the brain occurred between the 9th arn
showing some characteristic malformations.

bment.

ntgens, were given to
ion to observe effects
occurred during the
ng degrees of malfor-
id 19th days, each day
Skeletal and eye de-

p exposed. It would
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AfA

.10 occurred during the 9- to 14-day period. [The malformations
j-(,rml“ d at specific time intervals indicate that there are periods of
istance to radiation in the body during embryonic develop-
This agrees with findings in earlier studies with mice at Oak

Dostge Indicators

The use of animals as indicators for tl.le dosag of_X-radiation i.s
continued investigation at Commission laboratories. In experi-

nts at Brookhaven, rats exposed to sublethal doses of X-radiation
me wed a loss of weight for a period of time, and then gained weight
Si-:{ihe same rate as unirradiated rats. The time required for a rat to
: v2in the weight it Jost at the time it was irradiated was found to be
rer%portional to the radiation dose up to 600 roentgens. By means of
(his index, dosage in increments of 50 roentgens ca be detected by the
qverage weight changes of a group of five rats. The re:sulf:s demon-
drate the possibilities of using biological systems as indicators of
;uadiation dosages under certain circumstances where instruments may
not be available or satisfactory.

1oxicity Studies

Knowledge of the toxic effects of radiation on| people is essential
in establishing eflective measures of control and treatment. Experi-
ments continued at Argonne National Laboratory on the long term
toxicity of uranium 233 and plutonium 239 as compared with radium
220,

In a recent experiment, female mice were given intravenous in-
jections of these radiosotopes for a period of 400 to 600 days. Re-
sults so far show that bone tumors produced by plutonium appeared
100 days earlier than those following radium or juranium injection;
This excess

plutonium-produced tumors were also more numrrous.
m toxicity of plutonium over radium is attribute

patterns of concentration in bone.
of alpha and beta radiation on biological systems
ments may be made with radioisotopes of the san
cne of the types of radiation, possibly using plut
tonium 241.

Uptake of Fission Products

d to their different

In order to determine the effects

, it 1s hoped experi-
1e element emitting
pnium 239 and plu-

The Applied Fisheries Laboratory of the University of Washington
has undertaken a research project to evaluate the uptake of fission

234439—§53— 4
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products by aquatic and land animals and plants in co

the tests in the Pacific Jast fall. Information will be obtained g, "
distribution of fission products in waters of the test area; tlhoj, ‘“1
cumulation by fish. clams, corals, and microscopic plantg and anima(f
and the presence of radioactive material at the bottom of the 0(‘(‘:111.

Artomrc Bome Casvarnty COMMISSION

CEMBER 1gs,
Tad

hnection y; {,

¢

No.

Medical studies of the delaved radiation effects on the Populatiops
of Hiroshima and Nagasaki are being continued for the COlnmissi();,

by the Atomic Bomb Casualty Commission. Inhabita

nts of the ty,

cities, as well as their progeny, are given periodical medical examjy,.
tions. Examinations are also given newborn babies whether o 4, of
the parents were within the 2,000 meter range of the explosions, Apy

consistent differences between those who were within
those outside may be expected to have been caused by

the areg and
the radiation,

Five-year summaries on this work are now being tabulated and wi)

determine the nature of the investigations for the ye
g ¥

increasing participation by Japanese medical and scie

is expected.

grs ahead. Ay
ntific personne]

The studies completed to date indicate slight but definite effects qye
to radiation. However, it is recognized that severall more years of
continuing clinical investigations and analytical determinations are

required before firm conclusions can be established.

In addition tg

the medical aspects of the problem, data are being accymulated which

suggest that the severity of the radiation injury was

correlated with

the distance from the explosion, and therefore with the radiation

dosage. Where differences from this rule are found,

1t appears that

the subjects were partly shielded, and so it may be possible to evaluate

the effectiveness of the different degrees of shielding
people—for example, those who were in open areas,
or concrete buildings.

experienced by
wooden houses,

During the studies, it was discovered that several Japanese inhab-

itants of Hiroshima went to Nagasaki immediately af
and were exposed not only to the first but to the secon

ter the bombing
d bomb. These

people are under study, but the eflects of this double exposure have

not yet been evaluated.

RapiaTioN INSTRUMENTS DEVELOPMEN]

The need for instruments to detect and measure radi
rapidly with the increasing activity in the atomic ene!

ation has grown
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ction of new facilities which will produce or handle radio-
t1L
7 . mqtellﬂls
fqve ing the last 6 months, efforts were made to improve and extend
p urh

Atility of standard instruments within Commission [installations,
peourage new developments by other Government agencies
A study evaluating the status of the radiation
Iument industry was recently completed. Questionpaires were
» about 75 companies of this industry. An analysis of the 34
< mdlcated that the volume of business had grown from 4.5 mil-
P b ggllars in 1948 to 20 million dollars in 1952 ; that employment had
ol dily risen from 130 people in 1944 to slightly more than 2,400 in
" l, and that Government contracts had accounted for mbout 85 per-

ent of the market. Military procurement accounts for about 50

,‘ﬂent of the total market today.

to €
rivate industry.

rsue Equévalent Chamber

In pursumﬁ this program with industry and Government agencles,
1 e Commission has made new research contracts for developing in-
sruments and their component parts to fit atomic energy requirements.
(ne of the new instruments is the tissue equivalent chamber, recently
jeveloped by a group at Columbia University. This instrument will
qeasure multiple types of radiation in terms of body response. Sev-

.ral models are being tested which are made of various
Als having approximately the same ratio of hydrogen,

ments which are sensitive to only one type of radiation
snaccurate evaluation of total radiation effects. The tis

o o A

detecting, with considerable accuracy, the total dosag
mmma rays, and neutrons received by the body.

TRAINING PROGRAM

plastic mate-
nitrogen, car-

wn, and oxygen as body tissue. Measurements made with other instru-

do not permit
sue equivalent

Jamber 1s the first of its kind which shows promise of measuring and

re of X-rays,

From 1948 to 1952, the Commission sponsored fellowship programs

1 the life sciences at the pre- and post-doctoral levels
¢ these fellowship programs see p. 37). However, in
was discontinued all new awards in these fields. Thex

dustrial medicine, and industrial hygiene, and train
nithese fields have been continued.

(for data on
view of the

Mational Science Foundation fellowship program, the Commission

e 1s a definite

ieed for personnel with specialized training in radiological physics,

mg programs
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During the last 6 months the Commission added a cepter ¢, , : On | the
West Coast to train radiological physicists. The University of W, ‘3"‘ i and medi
ington in Seattle and the Hanford Qperations Oflice wil] fondm‘td;]l,i~ l ;,”C(;)u"age
program in that area. Radiological training programs il |, M“’ ! over .uch
tinued at Vanderbilt University in cooperation with Qg P\id«l:» g - _ecurity-
National Laboratory. and at the University of Rochester|iy COOpe;; ) ; In keep
tion with the Brookhaven National Laboratory. Appro Kimately - (he secull
fellows will be selected for work in this field for the coming ilcad;m‘ii}. C011111112§1'
year. The program is administered for the Commission by t],, f).li_ on the "1%
Ridge Institute of Nuclear Studies. R 0 O]Oglcz}l
cepald tion
Industriad Medicine The iso!
n.odqce: S
In the field of industrial medicine, awards for a year of acadepy;, magl}Pm(
study were announced by the Commission in November., Thig proi { uranlmln -
gram will provide advanced training and on-the-job experience for { ,‘eseaﬁc 801
men and women physicians. Eight fellowships will be offered for 1, ¢ T h o
: 1953 academic year to candidates having a M. D. degree from 4y des1ghS ;t‘
: approved medical school, and at least 1 year of internghip. Upgy used Iff'cat}
completion of the academic year, a second or in-plant training veyy theof‘é ci te
at a major AEC installation will be given to eligible candidates, Tp, ! cally, cab
University of Rochester administers this program for the Commission, 7 filament 4
' systems ca
. : Considera
Information on Atomic Energy can declass
One of the Commission’s responsibilities set forth in|the Atomic
Energy Act of 1946 is the development of a program for the control
of scientific and technical information which will permit the dissem- The der
ination of such information to encourage scientific progress. During crease dur
the last 6 months, the Commission continued to carry out its respon- AEC|1abo
sibilities in this field by declassifying information for yse by scien- cent more
tists and engineers outside the program, by speeding the disseminatiou tific Persol
of technical information to atomic energy workers, and by providing was made

educational services and guidance in teaching atomic energy subject tories of i1

mdexing d

DECLASSIFICATION OF INFORMATION

1 A

C : : . : Technical
In general, the Commission’s declassification policy|has strictly |
limited the release of technological information dealing ith the pro- Th ex
§ duction of fissionable material and atomic weapons. he only no- induSﬁrial
: t i e been the release ‘ocar and radiation . .
table exceptions Liave been the release of fluorocarbon ; d 1 engineerin

instruments technology. 1

i

3
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*;; e sisotron’” method of isotope separation and much

jocical information relating to the electromagnetic
iV

apat1om.
& jaratl

47

the other hand, essentially all information in the biological
edical sciences has been declassified and the Commission has
wed the declassification of basic physical scientific

data when-
defense and

ing with its policy of continuous review and evaluation of
ty significance of the information it has developed, the

information
of the tech-
method of

" The isotron method was not developed to the stage where it could

roduce significant quantities of fissionable materials.
P

m : .
granium 235, but is now being used to produce stable

paareh . : o
* The Commission action permits declassification of the

pagnetic separation method was used during the war

4

[he electro-
to produce
isotopes for

engineering

Jesigns and operating performance of electromagnetic process units
sed in stable isotope production and much of the experimental and

speoretical physics and chemistry underlying this proces.

ally, data on the high voltage breakdown in vacuums,

rstems can now be made available to the industry of
Consideration is being given to the extent to which the
«an declassify reactor information for industrial use.

TECHNICAL I1NFORMATION

Specifi-
research on

flament and insulator failures, and design data for power supply

the country.
Commission

The demand for technical information services continued to in-
crease during the latter half of 1952 as programs expanded at the
AEC laboratories and production facilities. Approximately 15 per-
cent more reports were prepared and reproduced for use by scien-

tific personnel than during the first 6 months of the year.

Progress

was made in speeding the collection and dissemination to the labora-
tories of information required by their programs. Abstracting and

indexing delays were reduced.

Technical Publications

The expansion of the nuclear reactor program and

industrial and academic interest in the field of reactor

the growing
science and

engineering has created a great demand for well-trained| men in this
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field. Training programs are needed both in the u
the research organizations engaged in the work.

need for educational material. the AEC sponsore
of a book, 7he Elenicnts of Nuclear Reactor Thed
course offered by the Ouk Ridge School of Ileacto
is designed for the nse of sclentists and engineers
by Samuel Glasstone, who was engaged by the AT(
task, and Milton C. Edlund who conducted the cou
The contract for publishing the book was awarded f

trand Co. of New York on a competitive bid basis.

in the bidding were the lowest retail cost, the sh
time, and the quality of the finished product. T
lished in November and sells for $4.80. Royaltig
United States Treasury. Several other technical
released by the AEC during this period; they are |
8, together with information as to where they ma

Information to Industry

During the last 6 months the Commission and
celerated the program to provide as much AEC-d
tion as possible to meet the needs of American ind
trial Information Committee (see Appendix 2)
Commission and its major contractors, was appo
coordinate this program which will be put into eff
tors at their installations. Sixteen representatives
eties and the industrial press, comprising the Advi
Industrial Information (see Appendix 2), will con
Commission on the most effective means of public
initial projects of this group will be publication of
dicating the availability of all unclassified AEC t
probable interest to industry.

Microcard Program

The recent availability of efficient, portable, a
pensive microcard readers has made it possible fq
contractors to adopt a system of reproducing te
microcards. As many as 48 ordinary pages of t
photographically on the face of one 8 x 5 card. ']
nify the microcopy and project a readable imay
screen.
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N i | I.Crocards of both classified and unclassified reports :Lx.re prep'ared
lee;dﬂ]n ! ,)ola‘k Ridge il].]d distributed to all the major ]aboratorws.\ Mlcr(?-
araq; { ut Js of unclassified reports are a}so furmsl}ed to those AEC (?eponsp
Upoy“n ettt jipraries (see Appendix 5) requesting them: ‘ [)ut.-oi—prmt
v l] gO:'Orts can be reproduced for a tra.ct]on o:t the cost of full-size repro-
“:l'it{ﬁt g?( ion. This program will make it possi ble to increace substantially
ditor:, dt report holdmgs of ’Fhe laboratome:% at 10\\'w COst. In the case of the .
b L Hal the .fed report libraries, a substantial saving is represgnted by the
anujgii iﬁltion in the requirements for safes and vaulte for tle storage of
Tatione Jassified reports.
1cat;
as It;‘l:g: EpucaTioNaL SERVICES
. Stowte!l:; Since the Commissic.)n’s initial announcement 6 l}lonths ago of thia
pendix grailability of approxnnately 100,000 feet of u.nedn.ted, assembled 35
ted, qm. black and white film footage prepared primarily for the use qf
educational film producers, there has been a steady demand for this
form of information about atomic energy. Requests for footage have
«ome from educational producers in both the documentary and tele-
tors ge. asion fields, the major newsreels, universities, the myq tion-pictgre
forma. industry, Commission contractors, and various Government agencies.
Indus. Judging from the number of requests for footage and for addi-
ng the tional information, it appears that a considerable number of films
@an and will be produced in the relatively near future for both lay and scien-
‘ontrac- ific audiences.
al soei- The material covers unclassified activities in almost |every phase _ :
ittee an of atomic energy research and operations at 13 installations. Made on - 1‘
vise the tlie suggestion and with the guidance of educational motion-picture o
: of the producers and educators, the footage is currently being distributed at
phy in- standard Government cost rates through a Government depository in
orts of Long Island City, N. Y.
Traveling Eahibit on Atomic Energy
A traveling exhibit on atomic energy, sponsored jointly by the Na-
v inex- tional University Extension Association and the American Museum of
and its * Atomic Energy at Oak Ridge, commenced its 1952-53 season in
orts on October. During the fall the exhibit was shown by the Georgia Insti-
printed . tute of Technology, Southern Illinois University, and by the Univer-
5" mag- ity of Nebraska. Sponsoring organizations through June are the
built-in University of Texas, University of Louisiana, University of New
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Hampshire, University of Maine, Syracuse University, and the Masgy
chusetts State Department of IEducation. '

Radioisotope Teaching C'ourses.

4WFI\DMWMW )
—~
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[
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As a result of a training course on the use of radiosotopes for New

York City teachers, pupils in some of the New York City high schoo]g ‘tia
started during the past fall to conduct experiments with radioactiy, pit 501
isotopes in their school laboratories. Per ¢
Loyola College in Baltimore opened a 15-week teacher trainiy me-llen
program in the use of radioisotopes for science teachers in September Iz%(; ut
The Springfield, Mass., Public School System offered g similar coursé \ am
for the science teachers of Springfield and the Connecticut Vallév g[:;na‘
area starting in October. The AEC helped secure speakers ang 1. ol —ht
nished literature and some equipment for all these prpgrams, ope
Patents Reort
Within the limits imposed by considerations of national security In1
the Commission has made its inventions and discoveries available f(‘); nel, al
public use. More than 489 patents were made available on a noy. taken
exclusive, royalty-free basis from January 1950 to November 30, 1952, Durin
A complete list of these patents is given in Appendix 9. Abstracts 1,349 «
of the patents are published, as they are issued, in the United Stqtes and 1
Patent Office Official Gazette and in a number of other journals. § oroup,
The patents which the Commission has made available for licensine E of scie
have been of interest to industry in many fields. The|list of licenseez i tinues
i Appendix 9 shows that a substantial number of the licenses have i
been issued either to individuals or to comparatively |small concerns, i Milita
Since the licensing program started in January 1950, 273 nonexclu-
sive, royalty-free licenses to use AEC-owned patents hpve been issued; Of «
90 have been issued since January 1, 1952. draft .
mately
Patent Compensation Board the Al
o 5 . | . campo
n July 26, 1952, the Patent Compensation Board denied an award sonnel
to Helmut W. Schulz. The claim was based on disclosure of a theo- Servic.
retical design of an ultracentrifuge for the separation of isotopes. % ar;d or
The decision of the Board is reported in United Statps Patent Quar- the atc
terly, vol. 94, p. 124. Two additional patent claims have been filed defern
since July 1, making a total of four awaiting the Board’s determi-- -
nation. ? This
energy p

AHC play
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“AIOF ACTIVITIES

7]
ﬁ‘(,m;iqdual decline in construction and architect-en;
the ‘Tm-mentf The commencement of operations
o giq(llv completed plants resulted in a slight iner
§}211;0‘1111u(el. Employment for operations and resear
ﬂ;t rose from about 58,000 on July 1 to approxi
n;ecember 1. Direct AEC employment remained
Ié-)out one-third pf th.e errating persqnnel in the at
.ram is engaged In §01e11t.1ﬁc and technical and (?ther
;mnagerial occupations; about one-fifth are clerical;
ne-half are manual workers.

Recruiting S cientists and Engineers

Organization and Personnel

o total number of workers in the atomic energy program dropped
pout 149,000 on July 1 to about 143,800 on December 1. reflecting

rineer contractor
in completed or
2ase in operating
ch and develop-
mately 62,500 on
at about 6,700.
omic energy pro-
professional and
slightly less than

In recognition of the shortage of scientific and engineering person-

nel, all major AEC contractors have increased recrui
1aken steps to insure the most effective use of the ava
puring July AEC offices and contractors reporteq
1349 June 1952 college graduates, 172 of whom hold
.nd 147, most of them scientists, hold doctor’s d
aronp, 665 are engineers and 510 scientists. Althg
of scientists and engineers has been relatively succesg
(inues to be sizable.

Military Status of AEC Personnel

Of continuing importance to the Commission is
draft status of a considerable number of key empl
mately 25 percent of all professional and manager
the AEC and its contractors are members of Arme
components. About 10 percent of all scientific and
sonnel are subject to call under the Universal Milita
Service Act of 1951. The continued national shor
and engineering personnel coupled with the increa

tment efforts and
ilable manpower.
1 recruitment of
master’s degrees
egrees. Of this
ugh recruitment
ful, demand con-

the reservist and
pyees. Approxi-
ial employees of
d Forces’ reserve
engineering per-
iry Training and
tage of scientific
sing demands of

the atomic energy program accentuates the importdnce of obtaining
deferments for key personnel in these groups. The AEC has stressed

"This figure does not include personnel employed by concerns which support the atomic

‘hergy program, e. g., the private utility firms which will supply
AEC plants in Portsmouth, Obio, and at Padueah, Ky.

electric power for the
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52 & A
the necessity for timely and appropriate action by its contractors ang ; |
operations offices in initiating deferment requests. i
P
LABOR-MANAGEMENT RELATIONS i: ;
: | i
The operating installations of the Commission [continued free of %‘) : (It
significant work stoppages during the last half of the year. ¢,,. ¢ | p?
tinuity of work on construction continued to be very good at all ingtg). S oan
lations except Paducah where three work stoppages occurred duriy,, at
July and August. A marked improvement was shown at Paduea}: en
during the last 4 months of the year, however, and there was no time the
lost during September, October, and November, and only a part of J .'
one day in December. From July 1 to December 1 the percentag, | | dis
of time lost to potential worktime in the over-alll AEC constructi;n i | we
program was 1.5 as compared to 1.9 for the first 6 months of 1959, E - off
dic
Dunkirk Stoppage £ {
On Aug. 29, 1952, the employees of the American Locomotive (y, % Z

at its Dunkirk, N. Y., plant went on strike. T

he company was—

and still is—under contract to produce certain unique materials yr-

gently needed for the gaseous diffusion plants un
Paducah and Oak Ridge, for the Savannah Riv
repair of certain facilities at Dana, Ind. Becau
these materials, it would not have been possibl

der construction at
er project, and for
se of the nature of
e to develop other

sources of supply in sufficient time to avert serigus delays and sub.
stantial additional expense in the construction or repair of the plants
affected.

On Dec. 3, 1952, by Executive Order No. 10417 the President created
a board of inquiry pursuant to section 206 of the Labor Management
Relations Act, 1947, to inquire into the Dunkirk dispute. On Decem-
ber 11 the board submitted its report to the President. A temporary
restraining order enjoining continuance of the strike was issued by
the United States District Court for the Western District of New
York on December 12. Work was resumed the same day. The tem-
porary restraining order has since been made permanent for the
remainder of the 80-day period provided in sectigns 208 to 210 of the

act.

Atomic Energy Labor Relations Panel

During the period from June through November, the Atomic Energy
Labor Relations Panel was concerned with 15 disputes between AEC
contractors and unions representing their employees.®

8 The panel's report to the President on its activities during|the period from June 110
November 30 appears in Appendix 7. A report on the origin pnd functions of the panel
appears in the Ninth Semiannnal Report of the Atomic Energy Commission.
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GROSS AVERAGE HOURLY EARNINGS OF PRODUCTION WORKEI

OF AEC OPERATIONS CONTRACTORS COMPA
OF EMPLOYEES OF SELECTED INDUSTRIES

A EC operations

JULY-DECEMBER

Industrial in-

RED WITH Ty,
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LProdyety f 1y
..

1932 contractors orgatlic chemicals  Jeyp, and ¢y
January . oo ool &1. 928 $1. 858 9 Of;f
February_ . __________ s 1. 936 1. 845 o 0;2
Marceh _ o o 1. 941 1. 860 201+
April_______ e mmmmeee [ 1. 953 1. 867 2 03,')
150 1. 956 1. 871 2 425
June_ . .o ... .- 1.980 1. 881 2 0;;
July - e 1. 994 1. 886 9 ]3;
August. oo 1. 998 1. 884 21350
September-__________.____ e 2. 010 1. 808 2. 170
—_—
1952
DOLLARS
220 ]
2. l o - ...I.C. ]
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200 ——
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1.80 seessse Products of Petroleum and Coal
A EC Operations Contractors
—~— o= [ndustrial Inorganic Chemicals
1L.70 | ] ! ] ,
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Labor Turnover

The following table and graph compare average

monthly labor turn-

over rates per 100 employees for atomic energy operations contractors
with those for selected industries and for all nondurable industries

during the first 9 months of 1952. The large exq

9 As defined by the Bureau of Labor Statistics, “production

inspecting, receiving, storing, handling, packing, warehousin

ess of hirings in the

workers” include working

z, shipping, maintenance,

=

foremen and all nonsupervisory workers engaged in fabricatifg, processing, assembling.

repair, janitorial, watchman services, produet development, auxi

iary production for plant’s

own use (e. g., power plant), record-keeping, and other servites closely associated with

the above production operations.
included in this tabulation.

Personnel of AEC constryction contractors are not

il
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. energy industry reflects the expansion in

gtom fion rates for atomic energy contractor emp

.fp‘?;llﬂr than for manufacturing industry as a whole
; ebly with the inorganic chemicals industry but
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;ifﬁfa . - .
over rates 1n the petroleum and coal-produg
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4GE MONTHLY LABOR TURNOVER RATES (P

%‘;i};) FOR AEC OPERATIONS CONTRACTORS CO
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pperations. The
loyees are much
They compare
are higher than
rts industries.

ER 1600 EMPLOY-
MPARED WITH

o FOR SELECTED INDUSTRIES FOR THE FIRST 9 MONTHS

Aiscellan-
eous and Total
Mil, accessions
> 0.1 3.0
.2 2.5
.2 1.6
) .3 42

THOS]
Br 1902.
Toatal
Industry separations Quits Discharges  Layoffs
.« Operations Con-
A}tf;ciors ------------- 2.1 1.5 0.1 0. 4
sudustrial Inorganic
iEChemic&IS ----------- 2.8 1. 8 .3 . g
suets of Petroleum
and Coal oo 1.3 .8 .1 .9
ul Non-Durable Goods_ 4.0 2.3 .3 1. 9
.
Al NMon-Durable Goods
4.0 - /ndustrial Inorganic Chemicals

E:l AEC Operations Contractors
N\ Products of Petroleum and Coal

3.0-

0

QUITS  DISCHARGES LAYOFFS

M1 S¢
amm

TOTAL
SEPARATIONS

FEDpERAL PERSONNEL

In compliance with section 1310 (d) of Public Law

made in July of all AEC jobs to determine their n

253, review was
ecessity and the
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appropriateness of their orade level. A report on|this reviey Wit
made to the Congress showing distribution of employees by erqa. .

o6
RN

of June 30, 1952, as compared with June 30, 1950. The average my T
' ) . . - , N ] = © = ld s j
level increased during that time from GS 7.5 to GR 7|7, }
.= e ] ) fire
The final phase in establishing the new AEC Job Eraluation Systey vl
: . .. . 11 JStemy eV
oot under way with training sessions held at all levels of OPeration,. i

The analyses and evaluations of jobs proceeded on schedule wit} ing;. | |
cations that only a minimum number of grade changes would reg, ‘
As had been anticipated, special audits of specific|positions gy, o<
those of guards and security inspectors had to bel conducteq o m']
AFEC-wide basis to assure consistency. Results of the special g, dies
are expected to be put into effect early this year.

S

T raining |

Training programs for recent college graduates in the fields of
accounting, auditing, and budgeting were established in Washington
and at Savannah River, Idaho, Oak Ridge, and Hanford. In gqq;.
tion, training programs were established for sequrity personne]
Idaho and engineering inspectors at Sandia. !

SareTry AND F1re ProTECTION

The favorable downward trend in the frequency of accidents iy
atomic energy operations continued during the last half of 1959,
with principal reductions in construction and motor vehicle accidents,
The injury frequency rate in construction actiyities. at the end of
November was 2.59 injuries per million man-hoyrs, 41 percent lower
than the rate of 4.59 at the end of November 1951. Motor vehicle
accidents involving Government-owned vehicles, which rose to a peak
of 2.2 per 100,000 miles of operation at the beginning of the year, were
reduced to 1.43 at the end of November, a reduction of 35 percent.

For the first 11 months of 1952, injury frequency rates per million
man-hours for operating contractors and AEC Government offices
were 2.15 and 1.90 respectively, which compares favorably with 2.62
and 1.83 for the same period in 1951. The injury frequency rate for
aill AEC activities declined from 3.46 at the end of November 1951
10 2.39 at the end of November 1952, a reduction of 31 percent. Eleven
fatal accidents occurred in AEC activities during 1952, 10 of them
on construction jobs. Twenty-four fatal accidents occurred in 1391
The total fatalities in 1952 represent a rate of 7.59 fatal accidents
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CONDENSED AEC ANNUAL FINANCIAL,
REPORT, FISCAL YEAR 1952

The financial position of the United States Atomic Energy Comps.
sion at June 30, 1951, and June 30, 1952; the results| of operatioﬁ;
for the fiscal years then ended; and other financial data appear ir:
the statements on pages 62 through 66. These statements ajq the
accompanying charts and comments constitute a condensed Versigy
of the annual financial report of the Commission for fiscal yeay 1950

These statements have been prepared in conformity with the gen-.
erally accepted accounting principles followed by industry eXcept
that for security reasons certain data have been combined anqg jy,.
ventories of source and fissionable materials and atomic Weapons
- and weapons components have been excluded from the balance sheey.
Costs incurred during the current year for the procurement, fabrie,.
tion, and conversion of such inventories have been included ip pro-
gram costs in the operating statement.

AEC finances its operations from funds appropriated by the Cop.
gress. Private contractors and other Federal agencies carry oy
most of the operations, working on a reimbursable-gost basis ungey
AEC direction and using AEC-owned facilities. Mopst of the large
contracts are with organizations that maintain separate accounting
records for their AEC work, and these records are an integral part
of the AEC accounting system. The financial statements in this
report are a consolidation of the statements of these contractors on
their AEC work and those of the several AEC offices

AEC auditors conduct a continuing examination (of the financial
transactions and internal controls of these contractors and of AEC
offices.

The General Accounting Office has continued it§ audit of AEC
and contractors’ disbursements. It has also continued the compre-
hensive survey of the Commission’s operations started in January
1951. The chief emphasis to date has been on AEC|contracting and
procurement policies and practices.

The Condensed Comparative Balance Sheet, pages 62 and 63, sets
forth the assets, liabilities, and AEC equity at June 80, 1951 and
June 30, 1952. Comments on this statement appear on pages 68 to 69.

The Condensed Comparative Statement of Operations, page 64,
shows costs incurred for the operating programs, other expenses and
other income, and adjustments applicable to prior years for the
years ended June 30, 1951 and June 30, 1952. Cpmments on this

statement appear on pages 69 to 73.
60
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COMPARATIVE BALANCE SHERT 4

62 FISCAL YEAR g5,

ASSETS
1952 1951

Cash and working funds: o s ado
U. S Treasurye e $1, 413, 254, 623 $1, 454, 003, g0
Contractors__ . 162, 525, 957 102, 765 861
Other Federal Agencies_________________ 69, 294, 870 56, 842, 201
—_—
1,645,075, 450 1,613,613 7,
—_—
Accounts receivable less reserves. __________ 8, 201, 845 5,412, 47
\
Inventories at cost less reserves____.__._______ 82,113,981 79, 587, 721
_ —H&
Prepayments - 22,453, 822 12,998, 115
T \'—ﬁh—_

Properties, plant and equipment at cost:

Land and land rights__________ . ______. 14, 737, 092 13, 961, 508
Production and research facilities_______ 1, 635,394,003 1,484, 337, 431
Community facilities. - ___________ 287, 998, 569 286, 806, 624
General facilities_.____________________ 195, 745, 887 139, 706, 417
Construction in progress_______..__._.__ 1, 363, 082, 151 591, 202, 190

3, 496, 957, 402 2, 516, 014’ 170

Less reserve for depreciation and

obsolescence . o oo _ 610, 306, 414 597, 538, 205

2, 886, 650,

88 1,918, 475, 965

386 50, 315, 338

422 $3, 680, 333, 314

Collateral funds and other deposits__._______ 47, 998,
Total assets_ o _ $4, 692, 584,
NOTES:

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

, and weapons parts

The balance sheet does not include the market value of 401,971,068 troy ounces
of silver provided by the Treasurer of the United States for electrical connec-
tions in the Y-12 Oak Ridge plant. Its market value was [$332,641,000 at June
30, 1952 and §361,774,000 at June 30, 1951. This silver is returnable in bullion
_ form to the Treasurer of the United States for processing ipto commercial bars.
' As part of the domestic uranium program, the Commission has guaranteed
minimum prices through March 31, 1958, for refined uraniym and for uranium-
bearing ores and mechanical concentrates. In addition, bonuses are payable
under certain circumstances to encourage the discovery |of new uranium re

sources. (See Domestic Uranium Program Circulars Na.

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 peturn of residues of

ores processed in this country.
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QF JU
LIABILI’I‘IES AND AEC EquiTYy

NE 30, 1952, AND JUNE 30, 1951

19582

63

1951

U $169, 897,580 $95, 501, 835
Acmsed annual leave of AEC employees__ 3, 588, 688
?;;:king funds from other Federal

e 39, 273, 311 18, 834, 712
gmployees’ and other funds on deposit-__ 7, 24%, gO:L 4, 713, 050
peferred credits o 287, 717 411, 028

216, 701, 212 123, 049, 313

Total liabilities . _____

oy “)eqﬂity:
ABC Equity, beginning of year— .
Additions:
Appropriated funds (net) —_______
Transfers from other Federal agen-

1, 603, 756, 47

3, 557, 284, 001

3

2, 151, 558, 625

2, 032, 143, 000

cies without reimbursement_____. 3, 036, 606 4,093, 772
5,166, 077,080 4, 187, 795, 897
Deductions :

Net cost of operations and prior years’

adjustments (See Comparative
Statement of Operations) _______ 682, 079, 187 622, 051, 692

Transfers to other Federal agencies
without reimbursement.____.______ 2,673, b1 3, 461, 505
Collections paid to U. 8. Treasury__. 5, 441,172 4, 998, 199
690, 193, 870 630, 511, 396

Equity, end of year————_________________ 4, 475, 833, 21

0

3, 557, 284, 001

Total liabilities and AEC equity_______ $4, 692, 584, 42

‘)

$3, 680, 333, 314

NOTES—Continued

In addition to the liabilities shown on the balance sheet, AIL)C had (a) a com-
mitment for unfunded accrued annual leave of AEC employees at June 30, 1952,
of $4,552,167; (b) known commitments represented by unpaid obligations as

follows :
Unpaid obligations against:
Appropriated funds._..________________

June 80, 1952
$1, 306, 486, 279

June 30, 1951
$1, 393, 609, 112
397, 635, 623

Unfunded contract authority_.___________ 57, 000, 000
1, 363, 488, 279
Less amounts included in liabilities above_ 60, 202, 364

1,791, 244,735
31, 025, 463

Net unpaid obligations_______________

$1, 303, 283, 915

$1, 760, 219, 272




64 FISCAL YEAR iy,

COMPARATIVE STATEMENT OF OPERATIONS FOR THE YEARS END

JUNE 30, 1052, AND JUNE 30, 1931 ED
1452 1951
Production, research, aud development: »
Source and fissionable materials__._____—______$225,313,197  $138 070 .-
202, 355, 40 .
WeapOnS - o oo & <y 009, 141,515, 093
Reactor development ..o 40,572, o
Physical research (net) 31, 488, 915
Bijology and medicine__ e 20, 613, 90;
'_\\M
547,769,338 312,464 5,
—
Community Operations:
Operating coStS—— 21, 030, 493
Less revenue .o 16, 993, 319
\-—%
4, 037, 08¢
Program direction and administration__ .- 23, 800, 833
Total program costs and expenses_ ... 582,114, 400, 302, 43¢
! T
Cther expenses and income: .
Depreciation - _________ 101, 746, 638 93,734, 815
Projects abandoned ____ . __ 147, 860, 727
Other charges. - 676, 182 1, 072, 429
102, 570, 546 93, 667, 971
Less other income__ ____ o~ 2,129,415 1, 331, 955
100, 441‘,[131 94, 336, 016
Net cost of operations______________________ 682, 555,469 494, 638, 452
Prior years' adjustments (net) o (476, 282) 127, 413, 240

Net cost of operations and prior years’ adjustments_ $682, 079 187

$622, 051, 692

1 Costs have been reduced by proceeds from sales of isotopes aggregating $604.901 for
the fiscal year ended June 30, 1952, and $453,352 for the fiscal year|ended June 30, 1951.
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TOTAL

$1,605 | Million
| Appropriated by

Congress

|_ $144 Million-Reimbursements,

revenue, refunds, etc.

$1,749 Million

CONSTRUCTION $1,082
OPERATIONS 60l
REIMBURSABLE WORK 38

INCREASE IN INVENTORY 10

OTHER

18
$1,749




66 FISCAL YEAR 19;, A
U. S. GOVERNMENT INVESTMENT IN THE ATOMIC ENERGY
PROGRAM FROA JUNE 1640 THROUGH JUNE 1932
Appropriated funds disbursed, net of reimbursements:
National! Defense Research Council . L -
Office of Scientific Research and Develop-
ment — o e memmed e
War Department (Manhattan Engineer District) :
Fiscal vear 1948 ____ .—___ 877, 098, 355 F
Piscal year 1944 ___ 730, 321, 470 B
Fiscal year 1945 - 858, 571, 646
Fiscal year 1046________ ____ _______ 366, 355, 447 4
Fiscal vear 1947 (part) . ________ 186, 387, 067
2,91 3
7 2,218, 633, 985
Atomic Energy Commission:
Fiscal year 1947 (part) - ________ 146, 0p2, 939 _
Fiscal year 1948 _____ _____ ________ 478, 986, 553 2
Fiscal year 1949_________ . ____ 627, 83, 5563 .
Fiscal year 1950_____ ____________ 534, 308, 839
Fiscal year 1951_____________________ 920, 467, 872 ' !
Fiscal year 1952 ___________________ 1, 669, 386, 036 H
4,377,115, 792 Y
—_— .
~ Net disbursements__ o 6,610,892, 587
Unexpended balance of appropriations, June 30, 1952 _____ 1, 370, 972, 639
Total appropriated funds.________ . . 7, 981, 863, 22¢ S
Less: ¢ —
Collections paid to U. 8. Treasury .- *16, 372, 552 :
Property and services transferred to other -
Federal agencies without reimbursement, PL
. net of such transfers received from other :
Federal agencies—-— oo —______ ?2,119,138 (co
18, 491, 690 OF
Total investment through June 30, 1952 _______| . _____ 47,963, 373, 536 Pro
Less: | i M2
Cost of operations and cost of inventories of : (En
source and fissionable materials and
weapons components on hand at June 30:
June 1940 through June 1951 __________ 2, 805, 411, 139
July 1, 1951 through June 30, 1952 per
Statement of Operations____________ 682, 079, 187
3, 487, 490, 326 —
AEC equity at June 30, 1952 _________ $4, 475, 883, 210 | 4
A —
t Based on published reports. ?
s 2 From January 1, 1947, to date. Prior data not available.
3 For the fiscal vears 1949 through 1952, Prior data not available.
4« The total investment through June 30, 1952, represents only the funds appropriated
to agencies that have been charged specifically with the responsibility of administering the t
atomic energy program.
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0949 1950 1951 1952

FISCAL YEARS

SUMMARY

FISCAL YEARS

ITEMS

49 | 50 | 51 | 52
{BILLIONS )
PLANT(JUNE 30) $1.891 ] 2,108 2,518 3497
including
{const. work in prog.}
(MILLIONS )
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. FISCAL |YEAR 1650

CoxMENTS ON THE COMPARATIVE BALANCE SHERT

The following comments cover significant changes in the COmpayy,.

tive balance sheet.

Cash With Contractors

The balance in the hands of contractors mereased

Y, 760,00

This increase represents primarily the balance of additional funds

advanced to contractors engaged in recently initiated

constructioy,

projects. In addition, the number of contractors with advanee,

increased from 78 in 1951 to 87 1n 1932,

Properties, Plant and Equipment at Cost

The investment in properties, plant and equipment| increased

net amount of $980,943,232 during the fiscal year.

This net 1neregse

resulted from additional construction of $1,082,174,192 less retjre.
ments of $94,570,439 and other adjustments of $6,660,521. The ¢gy,-

struction costs were more than twice the $459,192,206 in
previous fiscal year.
Ridge which had been declared obsolete in fiscal yea
adjustments consisted of a provision for extraordinary
plant revaluation, and a reclassification of costs.

curred in the

The major retirements were facilities at Qg

r 1 95 1. The
obsolescence,

The net increase in the Reserve for Depreciation gf $12,768,209

resulted from the provision for depreciation during

the year of

$101,746,638 and other adjustments of $5,592,010 less the retirements

of $94,570,439.

Collateral Funds and Other Deposits
Collateral funds and other deposits consist chiefly

of funds in-

vested in United States securities and held by trustees for the pro-

tection of certain contractors against financial loss in
a catastrophe. These funds were established early -

the event of
in the atomic

energy program when the hazards of atomic energy work were un-
known and normal casualty insurance could not be purchased. The

balance in these funds was further reduced during th
as it became more apparent that safeguards set up
protection against personal injury and property
effective. é

Accounts Payable

The balance in this account increased $74,395,745
the acceleration in both operating and construction a

P current year
by AEC for

damage were

as a result of
rtivities.
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Working Funds From Other Federal Agencies

d leave was shown as a liability at June 30, 1951, but not
o 30, 1952, because of an administrative determination to re-
from the accounts and carry it in memorandum records only.

The increase of $20,438,599 reflects the increaspd participation of

other Federal agencies in the activities of AEC.

4EC Equity

The net increase in AEC equity was $918,599,209 in fiscal year
1952. The principal increase represented approp riated funds, which
are listed below, and the principal reduction wag the cost of opera-

tions during the fiscal year.

Amount
appropriated

Independent Offices Appropriation Act, 1952__ $1, 139,932, 750

Congressional appropriations:

Approval
date

Aug. 31,1951

Supplemental Appropriation Act, 1952_.____ 265,965,000 Nov. 1, 1951
gecond Supplemental Appropriation Act,
1952 e 200, 000, 000 Nov. 1, 1951

1, 605 897, 750

141, 277

1, 605] 756, 473

The first supplemental appropriation provide
acceleration of operating programs, chiefly thos
sionable materials; designing, developing, and
pons; and developing new types of reactors.

The second supplemental appropriation was

Savannah River.

d primarily for the
b for producing fis-
testing atomic wea-

for construction at

CoMMENTS ON THE COMPARATIVE STATEMENT OF OPERATIONS

The Comparative Statement of Operations shows the cost of the

various AEC operating programs for fiscal years
reporting purposes the production, research, and

1951 and 1952. For
development activi-

ties of the Commission have been classified into fiye programs—source

and fissionable materials, weapons, reactor devel
search, and biology and medicine. In addition,
for operating communities at three of its offices a1

bpment, physical re-
AEC incurred costs
nd for administering
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1
all programs. The total cost of all of these prograrﬂs in 1952 amounteq
to $582,114,338 or 45 percent over similar costs for 1951. The net Cost
of all 1952 operations and prior years’ adjustments was $682,079,18-
an increase of 9 percent over 1951. However, the net cost of 1951’
operations and prior years’ adjustments included approximately §104
million representing a provision for obsolescence f certain Tacilitieg
at Oak Ridge. Only minor similar charges occurred in 1952,

i
|
{
|

Source and Fissionable Materials and Weapons

The operating costs for the source and fissio able materialg Pro-
gram cover procurement of materials and certain processing operq.
tions. The atomic energy program utilizes foreign and domestic pro.
grams for exploration for ores, and procurement of uranium ores apq
concentrates. These ores and concentrates are processed through
complex manufacturing chain into feed materials/which are converteq
into fissionable materials. The production of fissionable materialg
continued to increase in 1952, and further production improvements
were sought by conducting development work in all phases of the
manufacturing process.

The weapons program comprises weapons research and development
and the manufacturing, testing, storing, custody, and surveillance
of atomic weapons.

The operating costs of these two programs ikl 1952 amounted to
$497,668,601, approximately 73.5 percent of the|total AEC program
costs and expenses, and constituted an increase of $147,880,926, or 53
percent over 1951. |

: |
\

Reactor Development

The costs of reactor development include research on, and develop-
ment of, reactors, and the operation of reactors and processing plants,
including the National Reactor Testing Station in Idaho. Work con-
tinued on developing nuclear reactors for producing fissionable ma-
terials, generating power, and propelling ships and aircraft. Al
though the specific reactors are being developed for military purposes,
the knowledge thus obtained can be applied to the use of atomic energy
for peaceful purposes. The cost of research and development on re-
actors and the cost of operating reactors and processing plants during
1952 amounted to $60,576,273, an increase of| 49 percent over the
previous vear. The annual operating costs of the main segments of
this program for the past 2 years were as follows:
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1952 1951
o reactor DrOjeCtS oo __ $45, 832, 504  $32, 5S3, 388
Sf‘lﬁcl reactor research and development_________ 10, 046, 946 6, 342, 336
i‘w‘éﬂer?.on of reactor testing statiom, reactors and
@;f;ir eacilities (net) __________________ 4,656,823 1,646,287
othe
60, 576,273 40,572, 011
Phyﬂ'gal Research

The program of research in the physical sciences is designed to

. orease Our understanding of physics, chemistry,
mathematics as they relate to atomic energy.

:‘}the basic research is performed in the Commission’
fories, & substantial portion of it is carried on at univ
Work toward the application of new
sices for production uses contributed to the increa

metallurgy, and
Although much
s national labora-
ersities and other
theories and de-
se in costs. The

rogram also includes production of radioisotopes at Oak Ridge for
use in Tesearch, medical therapy, and industrial processes. The fel-

Jowship program in the physical sciences continued

t about the same

gale as in 1951, The following table shows the costs of the major

getivities that make up the physical research progra

evelopment
urvei};lance 19(% 1901
PRFSICS e e e $17, 607,359 $16, 614, 038
e 12,192,485 9,790,583
nounted to i Metallurgy and materials________________________ 4,236, 761 3,078,114
C program 4  [sotope production, research, and development (net) _ 515, 095 850, 978
2,996, or 53 i Mathematics and computations__..._______________ 79, 798 140, 795
University training and cooperation.______________ 1,011, 011 961, 056
Research reactor and accelerator operations (net)__ 7, 265 53, 354
1 35,649,774 31,488, 918
1d develop- Biology and Medicine
iing plants, 4 ,
Work con- The Commission’s biology and medicine program covers research
onable ma- 5 inthelife sciences. The primary concerns in this actj vity are to evalu-
craft.  Al- § ~ ate the extent of radiation and other atomic energy hazards, to pre-
¥ purposes, 7 sribe adequate protective measures against radiation in atomic
mic energy % energy operations, and to provide related information to other Gov-
nent on re- - emment agencies responsible for civilian and military defense. Re-
ints during i search is conducted on such problems as the radiation and toxic effects
t over the 1 of materials used and produced, the effects of lonizing radiation on

coments of

living organisms, and flash burns and other phendmena of nuclear

explosions. Roughly two-thirds of the research is
dozen Commission laboratories, and the remaindex

4 dpproximately 160 universities, colleges, hospitals, an

carried out at a
1s supported at
1d private labora-
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tories throughout the country. The development by in#ustry of iy
struments for detecting and monitoring radiation |ig ﬂCtive]\i
encouraged. | ©

Radiation sources are used in Commission hospital regeayc, faci];
ties for the study and treatment of cancer; for this purppse radiojs é
topes are also furnished to other qualified users at a sma]] fl‘actjo;
of their cost. Use also 1s made of radioactive materials iy Othe;
medical, biological, and agricultural research. Scientists are traineq
in radiation protection, industrial medicine, industrial 1ygiene, aﬁd
the techniques essential to radiobiological research png Civiliay
defense. |

Total biology and medicine costs rose 16 percent to 23,864,710 in
fiscal 1952 chiefly because of the marked increase in biologica] research,
and some increase in medical research. Costs of biological ang medicy]
research at AEC facilities increased by 9 percent to $16,343 547 Costs
of off-site research, chiefly at universities, increased 33 percent ¢
$6,493,629. |

All activities in the biology and medicine program increaseq iy,
1952 as shown by the following table:

|
]

Cancer research:

1535

Medical research_______________________________ 3%43:}&;
Free distribution of isotopes____________________ 386, 585

T ————

1,851, 269

Medical research—general-_________________________ 6, 301, o7
Biological research________________________________ 8,771, 079
Biophysics researcho.______________________________ 3, 415, 204
Fellowships - 487, 731
Special training______________ 289 495

23, 864, 710 20, 615, 9508

Community Operations

The Commission operates the towns of Oak Ridge, Tenn.; Rich-
land, Wash. ; and Los Alamos, N. Mex., and in addition provides some
housing at other Jocations. The gross cost of this program includes
the cost of providing housing, commercial facilities,
usual municipal and utility functions, off-set for the most part
by revenues. In 1952, as in previous years, the net cost of operating
the AEC communities declined as revenues continued to increase and
gross costs continued to decrease. Net costs in 1952 were $2.560.241
as compared with $4,037,086 in 1951, and $5,805,387 |in 1950. De-
preciation is not included in these or other operating [program costs
but appears under other expenses and income in the comparative st_a?e-
ment of operations. Comparative data for each of the communities
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of in g for each of the major services provided are shown in the follow-
. - all
the]\; s table:

A ng 1952 1851
Net costs Net cost
fac'ﬂi_ ; Gross costs Gross revenue (net ievc:;ue) (nét iavce‘;glfe}
10} . By Ofcﬁ'jdgef ---------- $9, 302, 107 $7, 967,233 $1,334,874  §1, 544, 160
—01so- 088 fand. - 6, 166,491 5,151,335 1,015,136 1,412, 650
tetioy R oS - 4 872, 540 4, 555, 283 317,257 1,209, 957
oth 2 L ”éia ______________ 257, 631 339, 557 (81, 926 (109, 059)
SHer 3 P 33, 430 58,530 (25,100 (20, 622)
‘ained % Co <
), ané 2 20, 632, 199 18,071,958 2, 560, 241 4, 037, 086 :
Vilian ; e, gervice:
I By lectate operations. 6,936,764 11,639,018 (4,702,254 (3, 696, 971)
- 3 Ditility services_—_____ 3 227 200 3,859,955 (632, 755 (404, 799)
710 in 2 fospital services . 3,057, 002 2, 265, 168 791, 834 840, 687
search 1 Muicipal services ___ 7,411,283 307,817 7,103,416 7,298, 169
edical § 20, 632,199 18,071,958 2,560,241 4, 037, 086
Costs F
ent to 3 Program Direction and Administration
sts incurred for the general management, executive direction, and
sed ; ; CO o g g e : ]
= § rechnical supervision of program operations; the negotiation and
3 ,dministration of contracts; and the supporting administrative serv-
1951 T jcestotaled $31,794,739 in 1952. 'The costs of this program increased
;gé ig; § 23 percent over such costs for the previous year as compared with an
T increase of 45 percent in total program costs and expenses. The costs
351, 269 - ofthis program for the past 2 years were as follows:
301, 037 195 1951
771, 079 : BRlATIES o e e et cecdcceas $23, 039, 245 $18, 176, 005
415, 204 OEBOT - o - o o o e e e e eeea 8, 755, 49¢ 5, 624, 833
ey P 31,794,730 23, 800, 838

The total salary cost includes full-time employees, part-time em-
ployees, consultants, overtime, holiday pay, and other miscellaneous
items of personal service. Other costs consist of travel, office supplies,
rents, and such services as communications, printing, shipping, cer-

[ar]

fuby

[ }

[V s}
SO T R

Rich- * tain guard services, and utilities. Also included in 1952 is $1,328,027
s some . for personnel background investigations by the Federal Bureau of
cludes 3 Investigation. '
of the % Other O
¢ part B er Current Expenses and Income
rating § The expenses not distributed to operating programs consisted of
se and % depreciation of plant and equipment, write-off of abandpned projects,
560211 and special charges. Depreciation of plant and equipment is recorded
). De- o the basis of engineering estimates of the useful servige life of each
N costs trpe of facility. These estimates are periodically reviewed and re-
s state- "ced. The income not applicable to programs increased to $2,129,415
unities 1952 and included interest on collateral funds, proceeds from mis-

tellaneous sales, and mining royalties.
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pUBLIC SAFETY IN CONTINENTAL
WEAPONS TESTS

. puclear devices or weapons have been exploddd since early

Twer ‘}t the United States Atomic Energy Commission’s Nevada
399 faﬁ Ground, a 640-square-mile tract of desert land 65 miles north-
?I’?ﬂl}:ms Vegas, Nev. These explosions have been tests, conducted
’%:?Si}?e purpose of developing new and improved atomiq weapons and
Y smining the effects of atomic detonations.
. Jarge part, the energy released in these detonations|/has expended
;, _fllf ‘upon the barren ground of the test area and the instrpments,
" es of equipment and structures placed there for|experimental
?i)oses- However, it is impossible to confine the effects of the explo-
ﬁ:na entirely to the proving ground. Blast waves have|caused minor
3;111135’8 as far away as Las Vegas. Radioactive particles in the cloud
iollowing 4 detonation may fall back to earth virtually anywhere
_thin the United States. The brilliant flash of light chompanying
#detonat.ion 1s potentially a source of hazard to persons as far as 30
riles away.
For these reasons, the public has a direct interest in the precautions
.ken by the United States Atomic Energy Commission to prevent
mage to the public health and safety from continental test detona-

,
ol

L Y w“ﬂ‘w.mwmmmmmwwm

'_%il‘ m

tions. :

“Fall-out”—the name given to the descent back to earth of the radio-
wtive particles in the cloud following an explosion+—already has
aused a degree of public concern in some communities., The increase
w natural radiation caused by fall-out may be measured on the sensi-
ive instruments used for radiation detection. Improper use of these
astruments, or faulty interpretation of their readings| can result in
a Inaccurate report that residents of a community are being exposed
o dangerous levels of radioactivity. In addition, many persons, not
- rulizing that they are continuously exposed to radiation from natural
¢ wurces, may become alarmed by reports of any level of fall-out radio-
ctivity, no matter how small.
This report will explain the precautions taken against hazard to
tie public from blast or fall-out. It will describe the Nation-wide
‘Istem of monitoring fall-out radioactivity, and it will assess the
é wsible effect of recorded fall-out Ievels upon the public health. -

:  The Commission’s Division of Biology and Medicing is responsible
g r the coordination and evaluation of data resulting from monitoring
2

77




and research activities relating to fall-out. This evaluation forn.
the basis for the establishment of policies to insure the Protectioy 0%
the public.

|
Effects of Weapons Tests I

The following general statements may be made concerning the effec
of the 20 nuclear detonations held within the continental Unite( States
to date:

(2) No person has been exposed to a harmful amount of radiatiop
from fall-out. In general, radioactivity resulting| from fall-oyt
has been many times below levels which could cause any injury
to human beings, animals, or crops. The highest level of fa]].gy
radioactivity detected as a result of any of the d tonations—p,.
corded at a mine a few miles from the boundary of the Proyip,
Ground—was within the safety limits recommended by ap adti
visory committee formed to study the radiation hazard involyeq
in test detonations.

(b) Successive tests have not resulted in the accumulation of a hazard.
ous amount of radioactivity in the soil. Uptake| of radiocactive
material in the soil by plants has not created dangerous levels of
radioactivity in food.

(¢) Fall-out radioactivity is far below the level which could cause g
detectable increase in mutations, or inheritable variations.

(€) No person has been injured by blast waves, although blast has
cracked plaster and broken windows in communities near the
proving ground.

The United States Atomic Energy Commission decided to hold nuclear
test detonations within the boundaries of the United States only after
the most careful evaluation of potential hazards, both| by Commission
sclentists and others acting in an advisory capacity.| Experience to
date has borne out their conclusion that nuclear tests can be held at
the Nevada Proving Ground without serious hazard [to persons, ani-
mals, crops, property, or industry. |

|
{
|
|
|

Establishment of the Nevada Proving Ground

The Nevada Proving Ground has proved to be of great value in the
Commission’s program for developing improved atomic weapons.
Test detonations are an essential part of this develgpment program,
and tests in this country have several advantages over ones held over-
seas. Continental tests have been less expensive than ones in the

|
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. At least as important as this saving of public funds has been
pacibc rening of the period which elapses between develgpment of a

chor

he ®

' Lep all

N o of weapon design and weapon effects, and thus hav
2

od.—n sthened the national security.

" The
Hng nu
gggtln:

nd, and the advantages resulting from continental
i}'l‘ﬂl H

Ter NEED FOR NUCLEAR TEST DETONATIONS

] incorporation of the test results into weapons designs. The
ots have greatly increased the rate of acquisition of knowl-

¢ materially

following section will describe in further detail the need .for ,
clear devices, the decision to establish the Nevada Proving

tests.

The United States Atomic Energy Commission has cgnducted six

ries of test atomic explosions.
. jwetok (spring 1948, spring 1951, and fall 1952), and

yevada Proving Ground (January-February 1951, Oct

Three series have been held at

three at the
ber—-Novem-

nar 1951, and April-May-June 1952). Eacl} of_the tests involve?d a
;gjor expenditure of money, manpower, scientific effort, and time.
vevertheless, in accelerating the rate of weapons development, they
g;ave saved far more than their cost. They have proved to be of great

;mportance in fulfilling the Commission’s responsibility

mb

for develop-

no, manufacturing, and storing a stock of efficient and militarily
qseful atomic weapons to meet the needs of the military sgrvices.

It is possible to evaluate many weapons principles and designs in

the laboratory or by mathematical computation.

However, under

certain circumstances, the only practical method of evaluation is that

of actually detonating a nuclear “gadget,” or device, to te
or principle involved. Often the device to be tested is
useful weapons design.

st the design
not itself a

Howerver, the information obtained from the

test may be utilized in improving the design of stockpile weapons.

There are other motivations for field tests. A final

version of a

device may be proved-in, or a fundamental problem in weapon tech-

nology may be explored. Tests may give the Departmen
information regarding the effects of a weapon under c
tions, or may answer questions of concern to the Federal (
Administration or other agencies. Most field tests are j
velopmental in nature, but their costs in material and effq
that each test is designed and used to answer as many
possible.

TrE Decisiox To EstaBrisa 4 CoNTINENTAL TES

t of Defense
srtain condi-
Civil Defense
primarily de-
irt 1s so great
questions as

T SITE

The world’s first nuclear explosion—the test detonatipn near Ala-
mogordo, N. Mex., in July 1945—occurred within the continental limits
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of the United States. The next test nuclear detonation Withiy, ¢
United States occurred nearly 6 years later, on January 27, 195 1 o

Between these two dates, the United States|exploded sevep ny p](
weapons or devices overseas. Two weapons were detonateq 0\‘
Hiroshima and Nagasaki in 1945 for military purposes, two test deto{
tions were held at Bikini Atoll in mid-1946, and three test dEtODati;;::
were held at Eniwetok in the spring of 1948.

The Bikini detonations were conducted primarily to answe Wil
tary questions as to the effects of overwater and underwatey bur:;‘: 7
and there was no possibility of their being held in this country, W};J’
the need for further tests became appareny in late 1947, howev,
scientists proposed that they be conducted in the United States,

The advantages of continental testing were obvious. The Bikiy;
tests had demonstrated the cost of an overseas operation in mopey
time, and manpower. Continental testing wonld not involve the hea;;
expense of transporting and maintaining thousands of persong gyer.
seas. Even more important was the saving of time and scientific effort
which continental tests would make possible. Scientists could retypy,
to their laboratories between detonations, instead of interrupting the,
other work to spend months overseas.

n
Iy

Possible Hazard From Fall-Out ‘ %

These factors weighed heavily in favor of the establishment of g
continental test site. On the other side of the balance, however, was
the question of whether the blast or the radioactive fall-out from tegt
explosions might injure persons or damage jproperty off the site.

The Alamogordo test had demonstrated [the possibility of hazard
from fall-out. Cattle near the test site suffered skin burns and sub-
sequent graying of hair on their backs as a result of radioactive fall- |
out from this detonation.! Water containing fall-out particles was ’
used in the manufacture of strawboard, which later was used to pack- ]
age photographic film. As film is extremely sensitive to radiation, a
quantity of it was fogged by the contaminated paper. f

A rapid survey of possible locations for a continental proving
ground was made in 1947, but the Commission felt that tests should be
held overseas until it could be established| more definitely that con- |
tinental detonations would not endanger the public health and safety. r

|

The 1948 test series, the first since the creation of the Atomic Energy
Commission, was held at Eniwetok Atoll in the Pacific.

|

|

1These cattle have been under observation since shortly after their exposure. Therc/
has been no detectable damage to their health or reprpductive ability as a result of theg
radiation they received. i :
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ANTINES

(‘O‘_\
2sing Need for Continental Site

alreeer

] peed for a “backyard” test site became increasingly apparent
T‘he jate 1949 and 1950. The pace of weapons deyelopment had
\iu“né‘;e (Ped up, and 1t become clear that the program would require
peet Sfl;gquent tests than could be conducted feasibly/in the Pacific.
more ate of development of new and improved nuclear weapons de-
The ¥ 4 on whether or not a continental site could be utilized.
?ejidi ilable locations were surveyed again, and the Nevada site, then
A‘lr'tion of an Air Force bombing and gunnery range, was selected
afhe most feasible one. This site had several advantages. One was
v f,it is only 3 hours distant by air from the Los Alamos Scientific
g;} oratorys at Los Alamos, N. Mex.,.and t.he Sandia Laboratory, at
| buquerque; N. Mex.—both kgy points in jche nuclear ‘weapons
.yelopment program., In addition, the location and relative isola-
fj,gn of the Nevada site provided safety factors in relation to blast and
%_ out, particularly because the prevailing winds blo*.v from the test
ste for many miles across a relatively unpopulated region. -
" careful review of all available research and test data relating to
t,]l-out indicated that, under the controls planned, there was adequate
;éumnce of public safety. The decision to establis_h a continental
zest site was made late in 1950, and the Nevada Proving Ground was
irst used in January 1951.

Pacific Proving Ground

Since the larger test detonations could not be held within the United
States with the requisite degree of safety, construction of firing areas
and supporting facilities at the Pacific Proving Ground at Eniwetok
proceeded, and tests were held there in the spring of 1951 and the fall
of 1952,

VALUE oF THE NEvapa Proving GroUND

Three test series in Nevada during 1951 and 1952 have demonstrated
that the continental test site is even more valuable [to the nuclear
weapons program than had been anticipated. The Ljos Alamos and
Sandia Laboratories’ backyard workshop in Nevadal has permitted
tests to be set up quickly and conducted frequently, and has resulted
in major savings of time, maripower, and money.

These savings become obvious in a comparison of the cost and
eflort involved in the three test series in Nevada during 1951 and
1952 and in the two test series at Eniwetok during the same years.

Each of the Eniwetok series involved all of the transgportation, sup-
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ply, and technical problems created by a continental tes
plied many times by the distance to the overseas location. Vo o
the spring 1951 series, for example, began in 1950, and ppmxmlute]h
9,000 military, civilian contractor, and Commission personne]
tied up for many months.

The Nevada tests have been much less costly in manpowe; and
time. The spring 1952 series in Nevada, for example, requireq the
services of fewer than 2,500 individuals, including construction ork.
ers. Scientists and technicians were able to participate in a teg on
one day and return to their laboratories on the next. Asj result, it Was
possible to evaluate the data from one detonation in time|for the result
to affect the next test. Fully evaluated results were incbrporateq int6
the development and manufacturing program much imore rapidly
than has been possible with overseas tests. There 1s no question that
the Nevada Proving Ground has materially cut the time lag betweer,
the scientific projection of a new weapon or weapons| principle gy
its entry into the weapons program.

Savings in manpower and time obviously result in saving of publjc
funds. Continental tests have proved to be much less costly thay
overseas operations. When total costs are related to the number of
detonations, the savings are even more impressive.

The Nevada Proving Ground also has made it possible for military
field units to participate more fully in developmental and effects
tests. A new value has been the use of test detonations|by the services
to conduct simulated combat maneuvers, to indoctrinate thousands
of personnel in the effects of atomic explosions, to orient staff and
instructional personnel, and to study various tactical implications.

[

v
“'QI‘&

Value to Civil Defense

The Nevada Proving Ground has been of value to civil defense
officials, both at national and at State and local leyels. Through
cooperation with the Federal Civil Defense Administration, it has
been possible for civil defense personnel from FCDA| and State and
local organizations to participate in weapons tests in such capacities
as radiological safety monitors or as technical observers. Use of
the Nevada Proving Ground also provides opportunity to study the
effects of an atomic detonation on civil structures and equipment.
Public understanding of radiation hazards has been improved by the
continental test program. At least one State civil defense organiza-
tion has collected and analyzed fall-out particles as a| practice opera-
tion in radiological defense.

|
|
|
|

———
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on the propagation of blast waves under various

ing controls to prevent hazard to the public have been suc-
There has been no instance of harmful exposurg of human
radiation from fall-out, and only a single reported instance
ble radiation effects on cattle (grazing immediately adjacent
, firing area). While blast has broken windows and cracked pl.as—
;15 far away as Las Vegas, it has not injured anyone. Information

atmospheric

pditions DO makes it possible for the test organizatipn to select

jetonation times which will reduce the possibility of blast damage

0 qrrounding communities.

Effects of Weapons Tests

A nuclear detonation releases tremendous energy, equivalent in
, so-called “nominal” burst to approximately 20,000 tons of TNT.?
However, the impressive energy released in nuclear detonations is

Jwarfed by the energies involved in natural forces. F

or example,

o strong earthquake involves about as much energy as would be re-

leased by a million nominal atomic bombs.
pombs would be required to match the kinetic ener%y of
hurricane.

About 1,000 nominal

a moderate

While nuclear explosions have not changed the weather nor caused

tidal waves or earthquakes, the forces they release are
powerful within a limited area surrounding the point of

exceedingly
detonation.

The area of effective destruction varies with the amount of energy
released by the nuclear device. Under the operating controls

used in Nevada, thousands of military personnel have o
holes 7,000 yards distant from detonations without casus
participants and observers, with no protection other th
have witnessed tests from a distance of 10 miles withou

CHARACTERISTICS OF A NucLEar DeronaTion

ccupied fox
llty. Other
an goggles,
t injury.

An atomic explosion releases energy as heat, light, and nuclear
nudiation. The heat energy, which is released instantangously, pro-
duces very hot gases at a high pressure, and the outward movement
of these gases creates a shock wave, which is capable of severe de-

structive effects.
‘_‘%“

g: Thfs Wwas approximately the energy release of the atomic bombs exploded |over Hiroshima
td Nagasaki, In discussing the effects of atomic deonations, this report will have

*elerence to those of “nominal” energy yield.
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A portion of the nuclear radiation is released at the time of detoy,
tion as each reacting atomic nucleus fissions, or splits into two pa;_
The remainder is emitted by these parts, called fission PI‘Oduc;
over a period of time. These radioactive fission products are cmg

ponents of the cloud which follows a nuclear detonation.

The phenomena following the aerial detonation of a nucleap devie

of nominal yield may be summarized as follows:?

Within a few thousandths of a second after a detonatjion, the heat
light, and instantaneous nuclear radiations sweep the target, am;
and a luminous sphere or “fireball” appears as the air is heateq to
incandescence by temperatures approaching a million degreeg cent;.

erade. Attheend of 1 second, the fireball reaches its ma

XKimum radius

of 450 feet and begins to rise like a gas balloon, and the shock front

of the air blast is visible 600 feet ahead of the fireball.

Formation of the Cloud

By the end of 10 seconds, the intense luminosity of t]

1¢ ﬁreball has

almost died out, the shock wave has traveled 12,000 feet and passeq
the region of maximum damage, and formation of the cloud hgg

begun. The immediate effects of the explosion have ru
leaving only the delayed effects of residual radiation
sibility of more distant air blast effects. The clou
sucked-up dirt and debris, and radioactive oxides of fig
rises high into the air. The base of the cloud’s stem sef
the firing area, while the cloud itself is carried down?
remain visible as a cloud for an hour or more before d
an invisible mass of air and particles of debris.

Range of Effects

n their course,
and the pos-
d, containing
sion products,
tles back onto
vind. It may
Issipating into

Neither heat nor the nuclear radiation released at the moment of

the detonation is hazardous outside of the limits g
ground. Beyond about 7,000 feet, the nuclear radiati
harmless. The heat resulting from a detonation will

f the proving
on is virtually

burn skin seri-

ously and will ignite combustible materials 2 miles from the target

area, but is noticeable only as a wave of warmth at a
miles,

3 A more detailed and technical description of a detonation and of
is contained in “The Effects of Atomic Weapons,” prepared under 1
Los Alamos Secientific Laboratory for and in cooperation with the U
Defense and the U. S. Atomic Energy Commission (see Appendix 8).
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oY : : : -
{ other three effects of an atomic explosion—Ilight, blagt waves,
The ] radioactivity in the cloud—can present a safety hazard

o a

esidu . - T conrd i e e o .
ol 'Ide of the proving ground under certain conditions.  Thege effects
3

'be discussed below.

LicaTt EFfrecTs

d at a distance of about 6 miles, the brilliant flash of light from

~inal detonation is 100 times brighter than the sun. | Flashes
;zﬁomﬁevada tests have been brightly visible in broad daylight in
fﬁm‘,—;@s, 80 miles away, and one was reportedly seen as far away
(a3 Vg

viewe

£
3
|
E
=
=
g

ialismll, Mont. . . ' ‘
;The hazard from flash is confined to the test site and the 1mmed.1a.tely
ent region up to 30 miles from the target area. The brilliant
"+ could temporarily blind or confuse motorists or airplane pilots

this area. In addition, exposure of the unprotected eye at too
jose proximity would result in a blind spot which might be pe rmanent.
pe danger decreases with distance from the detonation, but is greater
;—jng predawn shots, when observers’ eyes are adjusted [to night

i

=l

vision. . -
Various precautions are taken to protect site personnel and the

oublic from flash. Observers and workers at the test site either turn
eir backs before a detonation or wear special high-density goggles.
oservers off the site are warned not to look toward the proving
qound during periods when tests are anticipated unless [they are
;earing sun glasses.

Cautions are issued against the use of binoculars at any point within
the site region.  Nonofficial air traffic over the site is prohibited, and
sarnings against flight in the region are issued to pilots| through
e Civil Aeronautics Authority. Roadblocks have been mtintained
o0 occasion to prevent hazard to motorists, but the usual precaution
i the general warning of an imminent operation which is issued in
ize site regiomn.

o ,‘fMmmmmmwwmmwmmmmmmmmmmmwM:nn‘mn1r"‘rmn«wm«w‘n‘w‘«ynmhmmum“.mmmmm

Air Brast ErrecTS

Ho o !

The air shock wave produced by an aerial nuclear detonation of
tominal yield is the most important agent in producing destruction.
Nost of the blast damage from an explosion of this size occurs within a
adius of 12,000 feet during the first 10 seconds after the detonation.
57 30 seconds, at a distance of about 7 miles, almost all of its im-
uediate energy has been dissipated and only light damagq, such as
" plaster and windows, results. At a distance of 7 or 8 miles an

1 i 1

wwww‘fmwwmwm,wm,,uvw,n -
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observer may feel a jolt or a strong push from the ajy ), )
accompanied by one or more sharp slaps of sound. . 11 be{lt
Outside the definable area of immediate effect, air bldst may e, .+ {,pposﬁe
erratically because of meteorological conditions. Blast waveg “In yvegns O
have bounced over observers only 10 miles from ground zero, Cl‘eati:i : .nd|one
little noise or shock, have broken windows and cracked plaster g0 mi};% and 141 T
away in Las Vegas. The blast waves from one detongtion wepe 1‘( Las Veg
istered on equipment and distinctly heard more than ¢00 mileg a\\;;\: nd kmoc
in Albuquerque, N. Mex. )
The 0207
Effect of Weather |
Anothe
The intensity of blast waves at any locality depends more Upog sphere, €
various weather phenomena than upon the energy yield of (o earths
detonation. At the instant of detonation, blast waves start out iy 4] The foca:
directions. Those which strike the ground are reflected into the winter to
air. In traveling through air, sound waves are affected by two Utah ha
weather factors—temperature and wind. Under 1deal atmospheri, waves rel
conditions for a test, there would be no winds and air temperature tions of
would decrease with height above earth. Since blast waves trave) Arizona,
more slowly in cool air than in warm air, under such conditions al) .
blast waves would bend upward. le Jono.
Above desert land, however, the air sometimes 1s warmer at gy ;
altitude of 1,000 to 2,000 feet than it is at the earth’s surface, creating S | 1 &
« . . ’ . & 111 ar
a “temperature inversion.” The warmer layer of air bends the blast f ‘
. arther u
waves back down to earth, from which they bounde again. Each by the io:
time they strike the earth they create a zone of noisg, losing energy ! lgw r atﬁ
with each reflection. The heavy focus of energy occurring at the sphere she
inner limit of each noise zone is known as a “focal point.” [?ta
Wind accounts for the fact that shock waves in one direction from B
an atomic explosion may be stronger than those in the opposite di-
rection. Wind can aid or deter the atmospheric temperature pattern Settlemer
in the formation of blast foci. The Co
¢ Dblast dam
T he Troposphere - Adjustme
. _ _ A investigat
The troposphere is the name which meteorologists apply to the t by those
bottom 6 miles of the earth’s atmosphere. It was the temperaturein- £ i the con
version in this layer that bent back damaging blast| waves from the § is extensi:
explosions of February 2 and 6, and again on November 1, 1951. At} resulted {
the time of the November 1 detonation, a double focus was created at shown th:
Las Vegas. The blast rays starting in the northwest direction were struction.
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; ward, overpassing Goldfield, 80 miles away. But in the
n pent up, . . o Citv i L
a7 direction, toward Indian Sp_mngs, Boulder City, an Las
behy,y. ;.K_E’P?Z on the southeast, two focal points occurred, one at 6.6 m.ﬂes
whig), \ eg.fa;ne ot 40 miles. After one reﬁectl.on of the focus at 40 miles,
eatin,, ] reflections of the focus at 6.6 miles, the blast waves r-eached
0 mi}é € fni Teqas in sufficient strength to break 11 plate glass store windows
e 1 kwock dishes off the shelves of a resort hotel storehouse.
S away i ®
; 7he 02071,0810}1-'97’6
% Another, higher atmogpheric lz.tyer also aflects blast—the ozono-
© o extending from 25 to 40 miles above the earth. It bends back
> Upoy -‘I’heitil some of the blast waves which escape through the troposphere.
.0:.E the ?e,afocal points it creates are farther apart, varying from ¢0 miles in
t1n al] Z T?eter to 120 miles in summer. Several communities in Nevada and
o ,ﬂ“} 1 i?‘;ﬁm"have received small shocks from the first return t¢ earth of
Y two  § U by th here. Sub flec-
spheri. QT reflected by the ozonosphere. Subsequent ozonosphle.re reflec
‘I;atlfll'(' i ons of the shock waves have been felt or heard by residents in
tI‘u\‘eL] i irizona, California, and New Mexico.
ons all :
The lonosphere
at an '
eating gtill another high atmospheric layer called the ionosphere extends
e blast ! jorther upward from an altitude of 50 miles. Focal points created
Each § by the jonosphere may be much further apart than those created by
energy i 1ower atmospheric layers. No damage has been reported from iono-
at the ! phere shocks, although blast waves have been recorded at $t. George,
] ruh
n from
site dlf seitlement of Claims
attern
The Commission anticipated that Nevada tests might produce minor
-ust damage outside the exclusion area. By contract with the General
Adjustment Bureau, it provided for the prompt local recarding and
o cvestigation of claims. The Bureau’s investigation is supplemented
to the tr those of engineers, architects, and other experts in cdnstruction
ure - % the community from which the claim originates. The investigation
om the . Sextensive enough to determine whether or not the damage actually
1. AE rulted from the test, and in a considerable number of chses it has
ated “i own that damage was solely or materially due to aging or to con-
n werv E “ruction.  The Tort Claims Act enables the Commission to make
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prompt settlements of justifiable claims which do not exdeeq g1
No claims for blast damage have exceeded that figure.* '

LHil

Meteorological Studies

Prior to the second test series (October-November 1951
mission established in Augnst 1951 a study of the effects of eteorol,,.;
cal conditions on blast phenomena to make possible the predicti,,, ..
where the blast would strike and the resulting shock strenpt}. 7

The extensive weather service net centering at the proving eroun.
was utilized to record pre-shot conditions, and to forecdst m—?d ‘d:
sequently record detonation-time conditions. o

Manned microbarographic recording stations were set|/up in el
communities surrounding the proving ground at distances of frzn;
25 to 135 miles (seven in Nevada, one in Utah). Beginning in Aupugt
a number of high explosive charges was fired and shock levelg :'"E;t:
recorded. During the October—November 1951 test series, a charge
of high explosive was fired one hour prior to each nuclea detonati(;x
permitting a blast pressure report to be received from each recordiné
station before the nuclear detonation finally was ordered. The dat,
obtained from the high explosive detonations were utilized to make
predictions of wave patterns from the nuclear detonation.

T of

Blast Wave Predictions

A fair degree of accuracy was attained in predicting the pattern
of blast waves, with the accuracy depending primarily on whether
the forecast of weather conditions was accurate. Variations in
meteorological conditions between the time of the high ¢xplosive shot
and the nuclear detonation were found to affect the pattern materially.

The program was continued through the spring 1952 test series, and
the timing of several detonations was changed because of meteor-
ological predictions. Officials of the test organization believe that
the blast predictions have provided good indications of| possible blast
and shock patterns and have helped to avoid damage ffom air shock.
However, the many variables still cannot be fully anticipated, and
there is no certainty that property damage always can be avoided.

+The initial continental series in January—February 1951 resulted ip 132 claims, wik
settlements totaling $15,000 allowed on 113, Eighteen were for majo window brea
prineipally plate glass windows in downtown Las Vegas resulting frgm the Februa
and i shots, and 95 were primarily for eracked plaster inside or cracked stucco outside.
but also included minor window breakage. A total of 294 claims resul ed from the sécond
series {October~November 19351), of which 2068 were settled for a total jof $27,920.59. i_A;
resulted from the November 1 blast. Ten allowed claims were aggin for plate =
windows in Las Vegas, the balance being for cracked stucco. plaster, and smaller u‘lmi("“j!
Twenty-seven claims resulted from the spring 1952 series. all for cracked plaster aut
including claims from Modesto and Sacramento, Calif. All were dis Nowed. FOT“"" 1‘.'
series, 453 claims were filed, settlements were reasched on 381 or 89 percent and pay melit
totaled $42,929. i
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plast
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P g and windows and staying away from large gla
Joot® =

Warnillgs

41101
eratio

from’
plast Damage in Las Vegas

y]though the Nov. 1, 1951, detonation shattered 11

89

predictions have provided a basis for pre-test warnings to
» in specific communities to take such precautions jas opening

sg windows.

have been issued on numerous occasions, and public coop-
has been good. The recordings of blast pressures resulting
Jetonations have been useful in evaluating damage |claims.

plate glass

«indows in downtown Las Vegas, the shock wave pressur¢s measured

. Las Vegas were very low, only 0.04 pound per square
in

:sceq
=13

less

inch. This

uivalent to the pressure of a 40-mile-an-hour wind, considerably
. than Las Vegas windows frequently withstand. The damage

.an be explained by the fact that in air blast. a direct ¢ompression
;ave, which would push inward on windows, is follQWed by a rare-
faction wave, which has the opposite effect. Store windows are pro-
wected by steel beams on the inside but are held in place only by thin
arips of bronze on the outside. All of the Win'dows brok(.an .in Las
Vegas ol November 1, were pushed outward by air pressure inside the

wuildings when the rarefaction wave struck. The damage

might have

peen prevented if doors or windows had been opened to allow pressure

g.qualization.

Rapiation Errrcts

It has been noted that part of the nuclear radiation produced by
an atomic explosion is released at the moment of the det¢nation and

the remalinder 1s set free in the course of time.

The instantaneous radiation is released in the form of neutrons
and gama rays, emitted by each reacting atomic nucleus ajs it fissions.

Theresidual radiation is emitted by the fission prody

cts. These

fsion products, radioactive forms of a variety of elements, emit
ndiation at a rate which is inversely related to their half-lives.?

¢Radioactive atoms release particles or rays from their nuclei in order {

0 reach a more

sgble energy state. Each emission is spoken of as a disintegration. By definition, half-
;’n is the period of time it takes for half of a given number of radioactive atoms to dis-
migrate.  For example, a quantity of iodine 131 will lose one-half its radlioactivity in 8

%é.rs, one-half of the remaining activity in the next 8 days, and so on. Iodine 131, there-
ofe. is said to have a half-life of 8 days. Other radioactive elements jhave longer or

sorter half-lives. Following are radiological half-lives of some of the ?ssion products
®hich occur in fall-out.

RN a6 o octeama A NS M o AR i - MMWWWWrMWWMWM

Jaims, with
w breakage.
February 2

ceo outside, z Fission Produect : Half-lite
’,ot(l,"-',(;wﬂ?\lx': ? Cesium 187 37  years.
“')i:i'u‘,‘;_.;““ Strontivm 90__ ______ _____ 25 years,
or windows Ruthenium 106_______________ . 1 year.
plaster ni] Cerium 144________________ . 275 days.
d}p(:\r."l:“"”“ 3 Strontium 89__._____ o ____ 53  days.

= Barium 140____ _______ 12. 8 days.

Todine 181 o 8 days.
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A downtown Las Vegas window, showing how the glaks was sucked out by the Activ
rarefaction wave, rather than pushed in by the co mpression wave resulting
from the November 1, 1951, nuclear test at the Nevada Proving Ground.

The fission products and other components pf the nuclear device
are vaporized by heat and become part of the “fireball” following the ’
detonation. As it rises, the fireball draws up varying amounts of
dust from the ground. Some of this dust may have been made radio- {
active by the neutrons released by the detonation, but most of it 18
mert. The radioactive fission products condense as they cool, forming
part of the cloud originating from the fireball.| The large amount of
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initi“l !
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roducts have short half-lives. At the end of 1 hq

91

many of the
ur, the radi-

= omitted is only about five percent of the radiation level 5

;ltion
”iullte B . . O o . f .
W ercent. However, some radioactivity remains foru
1‘.1 )

The radioactive particles within the cloud initially a
sizes.

sange of

. diame

; after detonation, and at the end of 1 day, the level drops to

many vears.®
re of a wide

Particles from less than 1 micron * to aboyit 10 microns
ter are often composed entirely of fission products; larger

" rticles are more likely to consist of fission products dondensed on
Just sucked up from the ground. Dust particles may he more than

.0 microns in diameter.

tling of Dust Particles
AY4 2

As the radioactive particles begin to descend to earth, they also

. carried transversely by wind. The larger particles {
grt. Fall-out—the descent of the particles back to
wccur in the immediate vicinity of the detonation or as {

housand miles away, although it is heaviest near the sit;

per in which the particles descend through various layers
shere, each characterized by individual turbulent prop
el understood. However, it is likely that the turbul
of the atmosphere is a more Important factor than |
gitling in the descent of relatively small particles.

Rainfall hastens the descent of particles of all sizes, a
ause the particles to penetrate the surface of the grour
nave settled. This penetration may be caused either b
ransport of particles into the ground or by dissolvin
though the particles are only slightly soluble.

We have seen that the residual radioactivity in the
anly characteristic of an atomic explosion which has an
mreat distance from the site. Fall-out of particles carry

»

fAt any subsequent time, the remaining activity can be approximated by
iivity=4,¢-1-2, where 4; is the activity at one unit of time (t) after d¢
zem g nominal weapon, the gamma activity of the fission products is estin

g

Time after detonation: m
1 minuteo e
5 minutes_ ]
1 hour_
1 day e 4
1 week e 4
1 month 4
1 Fear e
10 years — o 4
100 years - o ]

g;ghe micron, a unit of length, is equal to one-thousandth of 1 millimg
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this residual radioactivity, however, may occur in virtually y,,

tion of the United States. The characteristics of falllou, m@&p‘:r
of measuring it, and its possible effects on human bejngs, anénin“;b
crops, and industry will be discussed in later sections of thig :11\
However, an understanding of some basie facts conderning ;i or.
tion is necessary before these questions can be evaluat 5

W hat Is Radiation?

Light, heat, and radio waves are familiar kinds of tadiatioy, Al
though nuclear radiations are less familiar to most people, all of ar
subjected to them constantly without our being aware of them, Thei
are invisible and undetectable by the unaided senses. owever, thé;
effects can be measured, just as a thermometer measures the effactg of
heat, and various instruments have been developed fqr thig Purpose

Nuclear radiations are of two general types: (a) pbits of nucle;u:
matter—neutrons and alpha and beta particles; and (b) electromge.
netic waves of the same general type as light, heat, and radio wav;‘
but of very short wave length—the gamma rays.® (X-rays are gp,.
ilar to gamma rays, but they come from the outer parts of atoms, not
the nuclei.)

Although man always has lived in a sea of nuclepr radiation, he
knew nothing about it until less than 60 years ago. In 1896, a Frenel,
scientist, Becquerel, discovered natural nuclear radiation when }e
noted that film placed near chunks of an ore of i 1
darkening after development, although it had not been exposed to
light. Radium, another naturally radioactive substance, was dis.
covered by Pierre and Marie Curie in 1898.

In only a few years subsequent to Becquerel’s discoyery, scientists in
many countries learned a great deal about nuclear radiation. They
identified the positively charged alpha particles, the negatively

charged beta particles, and the uncharged gamma rays, and they dis-
covered that the ability of these kinds of radiation to|penetrate matter
varies greatly. They began to apply nuclear radiation to the diagnosis
and treatment of disease.

Shortly after the turn of the century, another kind of nuclear radia-
tion was discovered—the cosmic rays. These high-energy rays have
their origin outside the earth’s atmosphere, but their exact source

still is unknown.

8 Neutrons are uncharged penetrating particles. Depending on their speed, they cal
penetrate up to several feet of tissue. Alpha particles are reldtively large, positively
charged nuclei of helium atoms. They are unable to pentrate the unbroken skin. but
can cause damage if an alpha-emitting substance is deposited within the body. Befi
particles are small, negatively charged particles. Those emitted |by fisson products tﬂij
penetrate a maximum of about a third of an inch of tissue. Gamma rays are uncharged

electromagnetic waves which are highly penetrating.
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P gtion Measurement
i e

In order to study nuclear radiation, scielltis’Fs had tg develop instr:u-
ts capable of measuring the effect§ of radiation. (Of course, units
el easurement also had to be established.
Of’\{rlllc:lear radiation can be measured because it caudes ionization in
i,:fances through which it passes or in which it s absorbed. In
U .r words, the radiation causes atoms and molecules, which carry no
{jthirical charge in their normal state, to separate into charged parts,
ik;;e dions. In large measure, it is through this process of ionization
%iét nuclear radiation can cause damage to our bodies o
gl'special instruments, such as the geiger counter and the 1on3zat‘10n
pamber, amplify the very small electrical currents cpused by ioniza-
on and indicate them upon a meter. Instruments used for the detec-
" n of radioactive fall-out are described in a later section of this
ort. The units for measuring the ionizing effect of radiation are
(r), named in honor of the discoverer of X-rays; the
ventgen equivalent physical (rep); and the roentgen equivalent
qammal (rem).° A milliroentgen is one-thousandth of 1 roentgen.
* Another unit by which radioactivity is measured is the curie, named
sor the discoverers of radium.*® The curie is a measure of the number
+f disintegrations occurring in the radioactive substance itself, rather
dan of the lonization it produces in other substances. It is not
wssible to translate curie units into roentgen, rep, or rem units unless
the energy and nature of the particles emitted by the radioactive sub-
4ance are known, as well as other factors such as its distance from the
whstance irradiated.

rep

e ———tet

+By definition a roentgen is the quantity of gamma or X-rays that will produce 2 billion
i2110°) ion pairs in a cubic centimeter of air under standard temperature and pressure ;
# will deliver 93 ergs of energy per gram of tissue. A rep is a quan ity of any radiation
at will deliver an equivalent amount of energy (93 ergs) to 1 gram |of soft tissue, This
mmount of radiation energy will produce about 1.6 million million io pairs in tissue. A
=m i5 & measure of the damage caused in tissue by 1 rep of gamma (or X-rays. One rep
s* another type of radiation, delivering an equivalent amount of enerngy, may create more
=ms of damage than would 1 rep of gamma or X-rays. Estimateq of the comparative
«Tects of different types of radiation are as follows :

Gamma or X-rays 1 rep=1 rem.
Beta partieles_________________ o ____ 1 rep=1 rem.
1
1

rep=10 rem.
rep=95 rem.
________________________________________ 1 rep=—20 rem.

7 " Originally the curie was defined as the number of disintegrations odcurring every second
%1 gram of radium. However, the accepted definition today is that a curle is that

utity of radioactive material in which 37 billion disintegrations per second occur.
<35, the curie, rather than some nnit of mass, is used to define the quantity of radioactive
=aterfal,  Curies of different radioactive materials may vary greatly| in welight. For in-
fince & curie of radium weighs nearly 1 gram, a curie of uranium 238 weighs 2,900,000
Tams, and a curie of fodine 131 weighs only 0.0000078 gram.
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Background Radiation

As scientists learned to detect and measure nuclear| radiatigp they
learned that we constantly are being exposed to radiation fr’om \
variety of sources in the air, water and the earth. A number of radiod
active substances occur naturally, and they are widely distributeq i}:
the earth’s crust. It is estimated that a layer of soil I foot thic) an(i
1 square mile in area will contain, on the average, more than 1 gray,
of radium, 3 tons of uranium, and 6 tons of thorium. In additioni
cosmic rays constantly bombard the earth. Cosmic rays apg the
nuclear radiation from uranium, thorium, radium g4nd other radio.
active materials in the earth’s crust and in the air constitute what i
called background radiation. ‘ -

Background radiation varies In intensity depending upon tim, of
day, altitude, the geology of the area, and, to a minor extent, latitude,
For example, at sea level in the northeastern part of the Uniteq States
about 6.5 cosmic-ray particles per minute cross a horizontal surfacé
1 square inch in area. At 15,000 feet above sea level| about five timeg
that number will be observed, and at 55,000 feet eleyation the rat, is
about 75 times that at sea level.

Rainfall also may increase background radiation. | The exact mec},.
anism causing this increase is unknown, but it is believed that eithe,
the falling rain droplets absorb the minute radloactive particle
naturally occuring in the air, or the downward air flow accompanying
the rainfall blows these particles toward the earth’s surface. Back.
ground radiation may increase as much as tenfold as|a result of raip or
SNOW.

Alpha, beta, gamma and cosmic radiations are included in “bgck.
ground,” but because of the penetrating properties [of the latter two.
they are the principal components to be considered.

Human beings receive between 80 and 800 mi liroentgens (0.08
to 0.8 r) per year from natural background sources.

Radioactivity in Plant and Animal Tissue

Since radioactive materials are widely distributed in the earth, air
and water, it is not surprising that they occur naturally in the tissues
of human beings, animals and plants. Radioactivd isotopes ™ of such
essential elements as carbon and potassium are incopporated into body
tissue along with the more common stable forms. |Water from many
natural sources contains traces of radium, which gccumulates in the

1 Isotopes are forms of an element having the same atomic nunmber but different atomic

weight. Isotopes may be radioactive or stable. Radioactive isotopes often are called
radioisotopes.
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but it may be

CON
elotor 0157 it is taken into the body. The radioactivity normally
Skresent in tissue is minute and not harmful to health,
peasured mn the Iﬂboratory.
me

Wd_mﬁoﬁ from Other Sources
Rt

gince the discovery of X.-ra}js a}ld ra(:lium, t.hc.a pene
f radiation has been used increasingly in medicine an
;{any thousands of persons have been exposed to X-1
fn the diagnosis of diseases such as tuberculosis, to
;;gtellt of body injuries, such as broken bones, or to

objects within the body.

trating power
d in industry.
ays as an aid
determine the
locate foreign

The amount of radiation to which the patient is exposed is many

sousands of times the level of background radiation,
. well below the level considered harmful. These

ssually to one part of the body, rather than to the whole

but generally
EXposures are
body. Much

jarger exposures can safely be given to body parts than can be given

to the whole body. Typical exposures during X-ray|examinations
gre’
Routine chest X-ray_ . _____________________ 0.05 to 0.3 r.
Routine gastro-intestinal X-ray________________ 1.0 r per exposure.
X-ray of extremities_. _________________________ 0.25to 1.0 r.

Fluoroscopic examination

081 per year.
X-rays, radium, and radioisotopes produced in nu

10 to 20 r per minute,

is we have seen, normal background radiation ranges

from 0.08 to

clear reactors

also are used in the treatment of certain kinds of skin diseases, tumors,

ancer and allied diseases.
rdiation 1s used to destroy diseased tissues. The expos
sremuch greater than are used for diagnostic purposes.
ancer may be exposed to 4,000 r of X-rays of relative]
vith little effect on the patient except for damage to the ca
wme scarring of adjacent tissue. A single exposure of g

In these instances, the ioni

zing effect of
ures normally
A small skin
y low energy
ncer cells and
nly one-tenth
y to all parts

of the body, would be likely to result in death to one-half the persons

_ wexposed.

Wl

i f castings through the use of high-voltage X-rays f{

Industrial uses of radiation are varied, ranging frg

ndium-containing paint on watches and instrument

m inspection
o the use of
dials. The

ndium dial on a good wrist watch contains about one-rhillionth of a

fmm of radium. This produces considerable beta rad
%ter surface of the watch cerystal. Through the back
uent, however, there will be only gamma radiation, j

1ation at the

pf the instru-
\mounting to
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about 1 milliroentgen per hour to the wrist. Instrument diq, 1
aireraft also are frequently marked with radinm-containing pauin;
At the face of these instruments, levels of from 5 to 10 milhmem‘,e,‘l;
per hour sometimes ocenr, and in some atverafe the pilot is eXPOSGii;:
about 1 milliroentgen per hour. !

PUBLIC Sappyy

Radiation from Nuclear Weapons Tests

Radioactive fall-out may cause a detectable increase in backgmm q
radiation. Fall-out can have a damaging effect on|certain Naterig]s
which are especially sensitive to radiation, such as are used ip th:
manufacture of photographic supplies or radiation detection insty.,.
ments. Fall-out also may affect measurements of radiati
ration for uranium ores or in scientific research in
of radioactivity.

One of the principal purposes of the fall-out monitoring system
maintained across the country during test periods is to keep sensitive
industries and laboratories informed of fall-out levels. With a4,.
quate warning, they may be able to take precautions to prevent fa)).
out from interfering with their operations.

Pre-test Precautions

The decision to detonate a nuclear device at the Nevada Proving
Ground sets into motion a series of activities designed to assure the
safety of persons on the site and throughout the Nation. The most
important of these is the forecasting of weather conditions at the
scheduled time of the detonation. 1f weather forecasts are unfavor-
able, the test is postponed.

Pre-test warnings are issued to nearby communities and to individ-
uals who may be in the vicinity of the site. The Civil Aeronautics
Authority is notified so that air lines and private pilots may be warned
away from the projected path of the radioactivel cloud. These pre-
cautions are described in further detail below.

WeATHER DETERMINATION

It has been noted that weather conditions affect the direction and
intensity of blast waves. Weather also is the mpjor factor affecting
the direction and intensity of fall-out. Such conditions as precipita-
tion, cloud cover, temperature, temperature inversions and wind di-
rections and velocities must be taken into consideration before a test

is held.

) <

(c)

(d)
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ccuracy 1 forecasting the direction and \'e](?cit}* of wind is par-
. o1y difficult at ground surface in the mountain-su rounded va-lley
rcul? the detonations occur, since winds may circle tlie compass in a
wher ments. Following one detonation last spring, the radioactive
fow moolu‘mn was sheared by wind into three clouds{—one low-level,
dond Zdium-level, and one 11igh—1evel——each of which moved away
ane nt]he proving ground in a different direction. The| pre-detonation
ffonzalsf, had predicted this, and had anticipated that precipitation
f?fzf}dr occur downwind in one direction.
Q(The usual weather report contains only a fra(?tion of| the data nec.es—
v to make such predictions. In order to obtain mora comprehepswe
‘{m the United States Air Force Air Weather Service has e_stabhs.hed
;‘Pe}manent weather unit at the pI‘OViI.lg ground. This u_n}t receives
;Full reports on hem.ispheric and .locahzed Weathe_r conditions :ﬁ.‘om
(he hundreds of stations of the Air \Yeather S.erwce and the Umted
States Weather Bureau. ~Additional information on |weather in the

ste area is provided by a network of stations ringing |the test site.

pre-Detonation Forecasts

Forecasts for the test hour and date are made 72 hours in advance
of the scheduled time. If the outlook 24 hours in advance remains
favorable, the operational sequence is begun. On the evening before a
wst, all factors pertaining to the operation and to public safety are
reviewed and evaluated by the test manager, the test director and
their scientific advisors, including an advisory panel cpnsisting of ex-
perts in the fields of biology and medicine, public health, meteorology,
and blast. At this meeting, detailed consideration is given to factors
affecting radioactive fall-out. These include the following:

{a) The type of detonation.

/

velocity at that altitude. If the cloud moves slowly, its radio-
activity will have diminished greatly before it regches any popu-
lated areas. On the other hand, fast winds tend to spread the
cloud and disperse the radioactivity through the atmosphere more
quickly.

it) The possibility of downwind rain or snow. If there is a prob-
ability of precipitation anywhere downwind totwvard communi-
tles within 200 miles of the site, the detonation robably would
be postponed.

(d) The pattern and nature of fall-out within a 200-mile radius.
If there is any likelihood of unusually heavy fall{out on a nearby
community, the test would be postponed.
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g The commercial air line flight areas which may be
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*’ﬁ‘, pe held at various hours through the day or night i

ﬂﬁcertﬁfmt) regarding weather forecasts.

Pre-TEsT WaARNINGS

«ries is made, and before each detonation it is announc

i
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Control Point at the Nevada Proving Ground. During continenta

The shearing effect of wind is illustrated by the above photograph, which shows the low-level dust eloud following a test detonat

as 1t 18 spread in severa) directions by wind at different altitudes,

?tmcsphere to check on temperatures, dew points, humidity and 1
The radar tracking instrument, located on top of the test weather
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affected.

" he placing of monitoring equipment and of monitoring and
i) warning personnel along the projected path of the fzrll-out.

o and other factors must be considered both from the standpoint
" blic safety and that of conducting a successful test operation.
ditions are favorable, the order to proceed with the fest is 1ssued.

cerse deve]opmfallts, however, can cause a postponer.nent at any
7 rg'j} o up until 10 minutes before the detonation. Evaluation meetings

f there is any

yarious pre-test warnings are issued. Advance notice of each test

ed that a test

The United States Air Force weather station shown above is lgcated near the

| tests, weather

krsonnel send many helium-filled Raob (radar-observer) balloons to the upper

wind velocities.
station, charts

¥ind velocities and directions to determine cloud paths after detonations. -
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is expected to occur within a stated period of time.

ground patrols and posted notices are used to warn desert mj
and hunters to avoid the proving ground region. Officials

HeliCOPter and

Zrantg
of Com;.

munities around the proving ground and cattlemen uysing adjoiniy,,
ranges are notified a few hours before a test. Other notificatioy a;?
issued following the detonation. Newsmedia are advised of the hEigh(t:
of the cloud and its general speed and direction. Health officerg of
Nevada and of adjacent states in the path of the cloud are advigeq
by telephone so that they will be prepared to report gnd to interpret

fall-out levels in their localities.

In some instances|, Civi] Deferq
lise

organizations have been notified so that their monitoring Personne]

might gain field experience.
Care is taken to prevent airplanes from flying into

the radioactjy,

air mass. Before each shot, a general broadcast is made through Cjy;)
Aeronautics Authority facilities, warning anyone who plans ¢, g,
anywhere within a specified circle within specified hours to request
a safe routing from the CAA. The specified area is called the Warniné

circle.
will be closed to air traffic.
page 101.

A typical air space clos

The CAA is advised of a zone within the warniing circle whicp,

ire is shown gy

The Radiation Monitoring System

Fall-out radioactivity following test detonations is recorded by a

monitoring system which extends across the Nation.

purpose is that of protecting test personnel and the
mining the radioactivity deposited in various locali
The monitoring system also provides information reg
tion of fall-out to weather conditions, the type of k
erties of the radioactive cloud. In addition, the cg
used for the guidance of industries which are sensiti
creases above normal background radiation. Moni
vides meteorologists with a new method of studyin
of large masses of air at varying altitudes.

The Radiological Safety Group of the test organ

Its principal
public by deter-
ties by fall-out,
rarding the rela-
purst, and prop-
llected data are
ve to minute in-
toring also pro-
o the movement

ization monitors

fall-out within a 200-mile radius of the test site. The Armed Forces
operate additional monitoring teams when military personnel par-

ticipate as fox-hole observers or in tactical exercises
man helicopters and other aircraft used for sampli
the radioactive cloud over the site and out to a dista

On the ground, the responsibility for monitoring
the 200-mile zone rests with the National Monitor
erated by the New York operations office of the Aton

Military units
ng and tracking
nce of 600 miles.
fall-out outside
ing System, op-
ric Energy Com-

PUBLIC Sappy,

\WWW“’WWM A

[

———

mi
Tw
Wi
tio
val

act

—

ALRSFELD

ssion
vYO-m:

ithin

ns, lc
rious

Varic

ive g




T ang
ligray
O copy,.
FJOinin"
lonsg arz
> heigy
1Cerg of
advigeq
Merpre,

Efeng;%
EPSQHI}EI

.iOacti‘,E
zh Civi
S to 1y

reques;t
fvarning
le whicl,
10Wn oy

.Ed by a
rincipal
y deter-
fall-out.
he rela-
d prop-
lata are
nute in-
lIso pro-
ovement

nonitors
1 Forces
nel par-
ry units
sracking
)0 mile:.

outside
em. op-
ry Com-

{

b o

il

sl R

\EWWWWWNhu\v\.iv\ Sty -

- qNENTAL WEAPOXNS TESTS
o
TYPICAL CAA AIR SPACE CLOSURE

as used ot Nevada Proving Grgundsﬁ

~
; - Closed alt Aititudes
i . FLASH CIRCLE ,
! ~ 1o 1230 PST

AN

- Closed 19000 feet
- SEo%I:ocelow, 0830 1o 2000 PST

WARNING -
CIRCLE M v

Lrr NIt PRdC
(/SPRINGS

e

ngweh /
s,

BLRTTOW, (’

LANZASTER

.
o

o 1@.

VICTORHLLE

-

mission. This system includes two types of monitoring operations.
Two-man mobile monitoring teams operate at varying locations

within the 200-500-mile zone, and a total of 121 fixed mo

hitoring sta-

tions, located at United States Weather Bureau Stations, monitor at

various locations across the Nation.

IxstTrUMENTS UsEp 1IN MONITORING

Various instruments are used by monitors to take samp
active dust and to measure its activity. Airborne dust

\les of radio-
1s collected
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on filters through which air is drawn as it is{through a hous@hold
vacuum cleaner. Settled dust is collected on flat trays covereq Wwitl,
gummed paper. Special instruments may be used to sort oyt the
particles in relation to their weight, permitting a determinatioy of
the particle size distribution.

The distribution of particle sizes in fall-out on a locality may affec
the relationship between radioactivity in the ajr and in settleq duét
Large particles fall relatively rapidly, and very small particles temi
to remain suspended in air. Therefore, measurement of both g,
borne and settled radioactivity is useful in determining fall-out ip an
area.

Different types of instruments may be used to measure the activit,
of dust samples or the general level of external radiation in a locality.

Tonization chamber types of instruments collect the very small elg,.

trical currents caused by the ionizing action of

radiation and amplify

them so that they may be read on a microampere meter. A geiger
counter is a special type of ionization chamber, which counts individya)

particles or gamma rays.

Interpreting Instrument Readings

Care must be exercised to interpret the in

strument readings cor-

rectly. In using a geiger counter, which is s¢nsitive to both gamms

and beta radiation, both a gamma-beta read]

ing and a gamma-only

reading should be taken to determine the relation of the beta activit}

to the total radiation level. (Since the beta

particles are relatively

nonpenetrating, they may be shielded out when a gamma-only reading

is taken.)
Beta particles are of little importance in det

prmining exposure from

external radiation because of their limited abjlity to penetrate tissue.

Since the beta radiation level as measured by

monitoring instruments

may be several times greater than the gamma level, failure to dis-

criminate between the two can result in a

reading which appears

alarmingly high to an untrained observer. A similar result may be

obtained from reading only the “hottest” spots in an area.

ample, fall-out from a large area may be collec

For ex-
ted in a puddle of water,

which will show a much higher radiation level than the surrounding

terrain.

In interpreting the effects of fall-out rag
remembered that the radioactivity decays ra)
immediately after the fall-out must be intery
mine total exposure for the following week
accurate reading, the normal background fo

liation, it also must be
pidly. A reading taken
sreted properly to deter-
or month. To take an
r the locality should be

bl
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Wi and the instrument should be checked agajnst a standard
oW ) . . I
houSehold Dﬁqtion source to determine 1ts accuracy.
. . adiat
ered Wit} i
't ou . i ,
; 1t the Moxtrorine WitHIN THE 200-MILE ZoXNE
Mation g

During the spring 1952 test series, the radiological safety group of

mavy ¢ N . . .
Y affect est organization consisted of 180 persons drawn from the staff of

;t]. . + Qt S ) S :

vi(gd dust. ‘)Iie Commission, its contractors, the United States Public Health

uboi; tef“l {::grvice- and the Armed Forces. including an Army Chemical Corps
alr- P . work of this gr aft bical tdst i :

out in oy Company- The work of this group after a typical test is as follows

A5 soon after detonation as visibility permits, a radiological survey
.. made from two helicopters or L-20 type aircraft. At approxi-
i>

1€ activity .
Vity pately the same time, ground survey teams move toward the target

a locality,

mall eley. Jred j¥1 jeeps. They moni.tor radiation intensities, establish safe
d ampl; ﬂ aperating proged.ures, and_msurg that test persom.le.l are not over-
A geige} i exposed to ra.dlatlon. T-h.elr findings are used by military comma.nd-
individual i esto determine when military groups may move forward for tactical
3 exercises.
E
dings cor- ? 8
th gamma '
mma-only
ta activity
relatively

ly reading

i

ysure from
‘ate tissue.
1IStruments
ire to dis-
h appears
It may be

For ex-
e of water.
rrounding

L

o must be
ling taken
y to deter-
"o take an
should be

One of the air-sampling stations established at 15 inhabited locations within
the 200-mile zone during test operations at the Nevada Proving Ground.
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Other members of the group monitor the area up to 2
the site, using aireraft and motor vehicles. They are
munication with the proving grounds control point. 1}
pling stations are established at approximately 15 inhah
as shown on the map below, and other sampling is perfq
immediately adjoining the site through collection of du

Cloud-tracking aircraft teams follow the radioactiv
approximately 600 miles in order to determine its path
mination facilitates ground measurements and provides
trolling air lanes.

The off-site monitoring teams are prepared to advis
of communities near the site if any precautionary meas

MAP OF ROUTINE AIR SAMPLING STATIONS
During Continental Test Periods
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mileg froy,
radio con,.
ed aip san,.
od locations,

s a result of fall-out. The most important| of these, which
ggkenl areduce radiation exposure appreciably, would be to have the
iy 1t§ remain inside their homes or business placeg for a few hours.
!Iesjdglia;ion approached a level which might be hazardous, the moni-
?ad teams would advise authorities in the community and would
e o evacuation of residents. Such measures never have had to

aed 1n Aleyg

Y 3 ‘)r
particleg, 1

. i. é;;ist' i . . . - . . e
AT Mass 4, § ™ ken. Priortoone testin the spring 1952 series,[11 persons living
This dete,. P t{}e Groom mine, 20 miles from the firing area, were| asked in advance f,
ata for cqy, o leave. They spent one night away from the mine and returned
; o leave.

qortly after the detonation.
he residengg ST
es should b,

ans R

MozsiLe Moxtrorixg 1x THE 200-500-M1Lg ZoNE

Alobile teams of the National Monitoring System operate within
the 000-500-mile zone. During the spring 1952 test series, .the con-
gtution of the mobile monitoring force was typl-cal. It included
» AEC specialists, who directed operations, 16 enlisted men of the
\rmy Chemical Corps under command of a Chemical Corps officer,
;nd 9 Air Force C—47 aircraft and crews. The permanent field head-
quarters of the mobile force was Hill Air Force Base at Ogden, Utah,
put the field headquarters was shifted to Air Force bases at Albu-
querque, N. Mex., for one test and to Sacramento, Calif., for another
:norder to be nearer the projected path of the cloud.

When the weather forecasts are made before a test, the field head-
quarters issues instructions for deployment of the| two-man mobile
wams. They are flown to their assigned locations, and on arrival
gtablish communication with the field headquarters by phone or
CAA Airways Communication System. Then they set up their
monitoring equipment and begin to take measurements, with the
objective of establishing the level of background  radiation before
the cloud arrives.

Each team takes samples of settled and of airborne dust. Special
amplers separate the airborne dust according to|its particle size.
In addition, the general radiation level at each locality and the radi-
ation level of certain of the dust samples are measured periodically
with three different types of portable survey instruments, one of
which differentiates between the beta and gamma domponents.

Sampling continues for 836 hours after the shot jor until any rise
in the radiation level has dropped to approximately the background
evel. The teams record weather as well as radiation data during the
smpling period.

E

Instrument readings are transmitted periodically
quarters, from which they are relayed to the test org
Mper and gummed paper samples are sent to the
% tons office for counting.

to the field head-
anization. Filter

New York opera-
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Fixep MONITORING STATIONS

The fixed monitoring system which covers the entire United Stqy,,
200 miles from the test site to eacl coast, operates continuously durl:
ing the test periods. Fixed monitoring stations make no on-the-gp
measurements; all samples are sent to New York for cpunting, |

Two methods of sampling are used. Each of the 121/ United Sigy,
Weather Bureau stations in the fixed monitoring network COllect;
gummed paper samples of settled dust daily. Aboul one-half g,
stations also collect high-volume filter paper samples of|airborne dust
using the same kind of sampling equipment as the mobile teams, Each’
station records the weather observed during the sampling period and
transmits this information with the samples daily to New York.

/ Symbols
-0, dnmih"’/ﬂay —~—0 Gummefp poper
dpmsmeterd o©---  Air fittler

Locations of the 121 fixed monitoring stations are shown on the above mup.
The symbols indicate whether the stations use air filters, gummed paper or
both to collect fall-out samples. The ares are 500 miles apart.

COUNTING OF SAMPLES

When the samples are received in New York, the weather informa-
tion is recorded on a special punch card, and a number given to the
sample. The sample is dry ashed in an electric furnace, and the ash
is placed in a plastic planchet marked with the sample number.

These planchets are sealed between two vinyl plastic tapes and
assembled into rolls of 100 samples each. The rolls are then placed
on especially designed automatic beta counting instruments, and the
activity of each sample is counted for 20 minutes or 640 counts, which-
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printed auto-
nsferred to the
e of study.

fission product
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A i e e

cay
ée{the’ mldpomt of the sampling day and marked on
0

dlsmtenmtions per minute per square foot per 24
a. 94 hr) in the case of gummed paper samples, or as
» minute per cubic meter of air” (d/min/m?) in th

i samples.

CooreraTioNn Wrta OraER GROUPS

=

In carrying out the National Monitoring System, t

il

tltutlons and citizens.

ine teams, and the United States Air Force supplies
tion for the teams.

and have interpreted data in response to inquiries f
public, as have universities and private laboratories.
Close liaison has been maintained with the Nationa
Photographic Manufacturers to assure that that indus
of test programs. This procedure has assisted the p
dustry in planning and monitoring operations involvin
products.
inconvenienced by slight increases in background radi
kept informed of the levels found, and have been give

234439—52 $

ceived cooperation and assistance from many agencies
gtate Government from industrial associations, and from private in-
The collection of samples at the 121 fixed
sations is done by personnel of the United States Weather Bureau.
{Veather Bureau scientists are active in interpreting the fall-out data
in an attempt to correlate it with weather phenomenj.
gtates Chemical Corps has provided personnel for the mobile monitor-

qactivities measured at the time of counting are extrapolated

the punch card
hours” (d/min/
“disintegrations
e case of filtered

+e AEC has re-
of Federal and

The United

air transporta-

State and Federal public health departments have assisted the
vational Monitoring System in the collection of sam%rles on occaslon,

the press and

| Association of
stry is informed
hotographic in-
g radlosensitive

Similarly, laboratories and other industries that may be

ation have been

h as much prior
notice of test programs as national security would allow.




The National Monitoring
System

The following photographs illustrate the methodq used by the N a2
tional Monitoring System to measure radioactivity|depositeq Acrogs
the Nation by fall-out. The pictures show how samples of settled
dust are collected on gummed paper, and how va¢uum deviceg are
used to collect samples of air-borne dust on filter paper. Algg llys.
trated are the steps taken to measure and record the radioactiy
each sample.

lt}‘ of

The “Christmas Tree” is used by the mobile teams to [sample dust which is
suspended in the air. Samples are taken for periods of 20 minutes te 2 hours
during the 48 hours after a test. At either end of the crossbar is a low volume
particle size sampler through which air is pulled at the rdte of one-half a cubic
foot per minute. As they are drawn through the sampler the dust particles
are separated according to size and collected in different bottles. At top and
center are high-volume samplers which draw a cubic meten of air per minute and
sample the total concentration of dust.

108




N ATIONAL MONITORING SYSTEM
r
»
he N a-
4Cross
settleq )
“e8 are
0 1llys.
\jty of
VA suction device called an air sampler, through which an air flow of 40 cubic
feet a4 minute is maintained, is used at some of the fixed monitering stations.
 The filter paper and wire retainer at left are fastened on the front pf the sampler
i pdare protected by a metal cap (center). The air is drawn in ar pund the edges
: o thecap and the suspended particles are deposited on the filter paper. |
z
i

which is
2 hours
r volume :
* a cubic :
particles
top and
nute and

“DUSt is collected on a 1-foot square sheet of gummed paper plgced on a 3-foot
:gh stand in one of the two sampling methods used at fixed monitoring stations.
‘¢ sheets are changed every 24 hours.




110 PUBLIC SAFpyy

Duplicates of an identifying number are placed on the|sample when it ig re-
ceived from the field, on the planchet in which it will be measured and on the
data card where the measurement will ultimately be recorded.

The technician at left folds samples and places them in crucibles for ashing
in the furnace. At rizht, a technician grinds the ashes and places thew 1B the
numbered planchets for measuring.




he CI‘UC‘ibleS containing th ded sample
T e fol D
o : . 13 s 1 S are placed in an oxygen-fed
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Rolls of 100 samples each
are loaded on an automatic
counting apparatus. Each
sample is counted for 20
minutes or 640 counts,
whichever comes first. The v
sample’s position on the .
tape, the count and the % w0
counting time are stamped .
out on the paper roll by
the printing recorder. The
equipment used in the proc-
essing of samples makes
possible the counting of 400
to 600 samples per day.

Data from the counting room are transferred to the data cards. Various
methods for punching and sorting the cards make the development of specific
subject data possible.
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~per of small doses may be given over a period of time, as the body
,ﬁ:ble to repair itself between doses. Over a period of many yeal
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Fall-Out and Public Health

1;;: are repaired virtually as rapidly as they are produced. A lar

lbhuman being may safely receive a total amount of radiation whi

‘eriod of a few minutes. .

h I’I‘he body’s ability to repair radiation damage has been taken in
ccount in the establishment of maximum permissible radiation dos
;v two scientific bodies—the National Committee on Radiation I?x
tection and the International Commission on Radiological Protectic

The maximum permissible levels recommended by these groups in-
he

oJude safety factors; that is, they are considerably lower than t
radiation level which causes any observable bodily change.
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body may safely receive a small dose of radiation because the

e

'S,
ch

d cause a fatal illness if administered to his whole body within

to
es
o-
1.

In the following section, radiation exposures resulting from fall-

out will be evaluated in the light of the maximum permissible doses

for both external and internal radiation. It will be seen that of all the
rens of thousands of measurements taken, none has shown a dangerous

concentration of radioactive materials outside the proving ground.

MaximoM PrrmissiBLE LeveLs For EXTERNAL RADIATION

Roentgenologists have been exposing themselves to X-rays for the

past half-century, not always realizing their danger. Through long

study of the effects of such exposures, it has been determined that

dose of 0.3 roentgen per week may be delivered to the whole body for

an indefinite period without hazard.

The maximum permissible weekly rate of exposure is designed (to
assure safety for persons regularly exposed to penetrating radiatipn

over periods of many years. It does not mean that 0.3 roentgen
the largest exposure which may be incurred in 1 week without hazay

body cannot repair. An individual could not safely receive such

dose daily, and probably not even monthly, but occasional exposures

well above 0.3 roentgen will have no detectable bodily effect.

4n ad hoc committee composed of authorities in the fields of medi-

a

1S

d.
The lowest dose which will produce detectable effects on the blopd
when given in a few minutes or hours is about 25 roentgens. But even:
this dose, so far as is known, will not cause any damage which the

a

tme and roentgenology has given careful study to the exposures which

may be safely received by the public as a result of nuclear test detora-

tions. This committee advised the United States Atomic Ener|
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Commission that a total dose of 3 roentgens in any period of 10 Weekg
would not exceed safe levels. 'The dose of 3 roentgens may be receive, nealt
as a result of a single exposure or a number of sucdessive, smalley ex. cuffe
posures, but the total exposure during the 10 weeks| should not €Xceeq The
3 roentgens. prov
splot
ExrterNan RapiatioN FroM Favr-Oor duct

None of the measurements of fall-out radioactivity outside the

Nevada Proving Ground has exceeded the recommended maximyp, of
3 roentgens per 10 weeks. Nearly all the measurements have beep 1, R:
below this level. food
The highest radiation level detected anywhere qutside the proyiy,, acti
grounds was at one of the two mines located nearby. Here, measur; bein
ments showed a radiation level which would deliver an estimateg dose bod
of 1.75 roentgens during the first 10 weeks following fall-out and 9.9; E
roentgens during a lifetime. This level, the highest recorded s 5 seve
result of any series of tests, is well within the limits recommendeg radl
for public safety during nuclear tests. ener
Monitoring teams were stationed at both mings during the tests are !
because of their proximity to the test site. As has been noted preyi- traﬁt
ously, persons living at one of the mines were asked to leave prior to whit
one test, but returned the next day. tissu
The highest gamma radiation levels recorded n cities and towns St
in the 200-500-mile zone were between 1 and 2 milliroentgens per hour, oth&c
These levels rapidly decreased because of the radipactive decay of the Cal?b
fall-out material. Calculations show that 1f an individual remained cesli
over the material for an entire lifetime, he would receive a total dose of are
about 50 milliroentgens—one-sixth of the maximum permissible dose bon
for 1 week. and‘h
Measurements in towns within the 200-mile zone, with one exception, radl;
showed only slightly higher values. The lifetime dose in this one T
community would be approximately 0.5 roentgens. cont
Although some radioactivity from fall-out has/ been detected at all deﬂ}
of the 121 fixed monitoring stations across the Nation, fall-out levels wee.
generally have decreased with distance from the test site. For es- T
ample, radioactivity resulting from fall-out in the/Northeastern States, cony
has been only about one-tenth as great as that in Nevada and surround- WItP
ing States. of p
tong
Radiation Damage to Cattle by
ske]
Although beta particles cannot penetrate deeply, they may caust ‘de[’
damage if a sufficient quantity of fall-out mate{ial is retained on or mzfi
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the 1952 tests.

FALL”

the skin for sufficient time. About 100 of a herd of 500 cattle
zzegf ed beta burns from fall-out following one of
sil e

rhe €& , ) .
the = = round. They suffered minor skin lesions
nI’OVlng e E

- Jotches 01 o
éuct.ive ability was impaired.

ttle were grazing within the controlled area surrounding the

which caused

£ discolored hair, but neither their health npr their repro-

MAXIMUM PERMISSIBLE LEVELS FOrR INTERNAL RADIAT;ON

Radioactive materials may be inhaled or taken into the body in

so0d and water.
3Ct1v1t’y

peings-
hody 18 dangerous.

Tt has been noted that minute amounts of radio-
occur naturally in the tissues of plants, animals, and human
Above certain concentrations, however, radigactivity in the

Evaluation of the health hazard from internal radiation involves
overal factors which need not be taken into account| in the case of

radiation from an external source. For example,

energ

alpha and low-
oy beta particles emanating from radioisotopes outside the body

.re nob significant external radiation hazards, since they cannot pene-
e the skin. When these radiations originate from radioisotopes

hich have been taken into the body, however, the

1j5ees.
Some radioisotopes are eliminated from the body

y may damage

rapidly, while

«thers concentrate in one or another body organ. For example, radium,
aleium and strontium are concentrated primarily in the skeleton;

cesium in the muscles, and iodine in the thyroid gland
qre more sensitive to radiation than others. Conce]

Some organs
ntration in the

bones is of particular importance, since the period of retention is long

and the vital blood-forming tissues in the skeleton
radiation.

re sensitive to

The maximum permissible concentrations of a radjoisotope which
concentrates in organs or tissues other than the skeleton generally is

defined as the amount which will deliver a dose of 3

week to the organ in which the isotope is concentrated.

The maximum permissible concentrations of radioisg
concentrated in the skeleton generally are determined
vith radium. The effects of radium are well-known,

millirems per

topes which are
by comparison
since hundreds

of persons carry appreciable concentrations of radium in their skele-
tons as a result of accidental intake or therapeutic administration by

physicians.
skeletons for many vears have shown that quantitie

Studies of persons who have carried radium in their

s as large as 1

faicrograxll (one-millionth of 1 gram) produce no observable damage.
To provide a safety factor, 0.1 microgram has been egtablished as the

Maximum permissible body content of radium.
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Using the maximum permissible body content of radium ag g stana
ard, maximum permissible concentrations of other bone-seeking I‘adi}i_
isotopes may be determined through comparing their effects wity, .,
effects of radium.

th the
il

Fall-out material includes a number of radioisotopes, oy, of be
which are of more concern than others as internal radiation haz:mg fo
A maximum permissible air concentration for mixed fission PI‘OGup{; ,
following a nuclear detonation has been established by the Unitvef} .
States Atomic Energy Commission upon the recommendation ¢f dn
advisory panel of experts. This concentration 18 100 microcurieg per
cubic meter of air, averaged over a 24-hour period. Since Particlec
between 14 micron and 5 microns are most likely to be retaineq jp th; :%
lung, the maximum permissible concentration|is 1 microcurie per Ju
cubic meter of air if the radioactivity is associated with particles o
less than 5 microns in diameter.

Safe concentrations of a mixture of fission products in drinkiy, Fe
water depend upon the composition of the mixture and upop th:
period of time over which the water is used. | It is estimated thyt h
water containing total fission product activity amounting to 0.0 ; |
microcurie per milliliter 3 days after the fission products were formeq 2
could be used safely for any period of time. To determine whethey g;
radioactivity measured in water at any other [time after fall-out is du
safe, the measurement may be extrapolated to § days after formatiop w::
and compared to the safe concentration noted|above. If the water Ci
were to be used for only a few days or weeks, the concentration could
be much higher without hazard. W.

FarL-Out As A Source oF INTERNAL Rapration
Fall-Out Radioactivity in Aér
Me

The highest concentration of airborne fall-out radioactivity ob- :g
served within the 200-mile zone during the spying 1952 tests was 0.19 M
microcuries per cubic meter, averaged over a 24-hour period. The
median diameter of this dust was approximately 2 microns, which F
Is in the size range most likely to be retained in the lung. However, dv
the concentration is less than a fifth of the maximum permissible con- on
centration of 1 microcurie per cubic meter for|dust of this size. Itis pl
estimated that the lungs would receive a total dose of about 200 milli-
rem from this concentration of airborne radjoactivity. This is ap- ‘}33&

(

proximately equal to the dose normally received by the lungs in 20

days from normal background radioactivity in the air. .
Monitoring of airborne fall-out particles has shown that radio-

activity is likely to remain significantly above background levels only
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RNE RADIOACTIVITY IN LOCATIONS AT WHICH MAXIMUM
FALL—OUT WAS OBSERVED OUTSIDE THE 200-MILE ZONE

: kg

Mav 1,1952___
Mav 1,1952_
May 2,1952__
May 2,1852___

(PR S

at a day.
oround levels.

following table
outside of the

Detonation

quring the spring 1952 test series.

200-mile zone.

Crystal Springs Pond.. . ._ 63
Pahranagat Lake__._____ 56
Caliente—Drinking Water 95
Creek North of Caliente_ _ 97

D PUBLIC HEALTH
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The levels noted above, therefore, quickly decrease

shows the highest airborne concentrations
The highest concentration is
en tWO- and three-hundredths of the maximwm permissible level
the size range most likely to be retained in the lung.

24-hour average
concentration

(Microcuries

Locality per cubic meter
Ogden, Utah_.______________l______ 0. 020
Price, Utah_______ SOOI R 0. 001
Elko, Nevada______._________|______ 0. 024
Elko, Nevada_ . ______ . _ . __|_-____ 0. 014

rall-out Radioactivity in Water

Approzi-
mate
distance

Jrom
ground
0

zer
(air miles)

= o
KO >

The number of uncovered water sources in the areal surrounding
 he proving ground is small. Measurements of radioactivity in such
jkes and streams as exist in the area have shown no levels approach-
ﬂg the maximum permissible level for water consumed over an in-
jefinite period. The table below shows results of measurements made
(Several other samples, including
sater from Lake Mead and drinking water at Las Vegas, Pioche, and
Camp Mercury, did not contain detectable radioactivity.)

TATER ANALYSIS FOR RADIOACTIVITY NEAR NEVAIDA TEST SITE

Analysis

curies per milliditer

ys after detonation)
—8 microcuries
0—8 microcuries
0-8 microcuries
D—8 microcuries

-]

Fall-out in Water Supply Systems. Various studies have been con-
ucted under Commission sponsorship to determine th
ot material deposited in reservoirs and the ability
lants to remove radioisotopes from water.
Harvard University has studied fall-out material in s
t Massachusetts and in reservoirs which supply water
Boston. It has been found that the radioactive particles

e fate of fall-
of treatment

surface waters
to the city of
5 tend to settle
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to the reservoir bottom. Further studies will be carried out to dete
) A

mine whether the spring and autumn “turnover’
voirs (a common occurrence resulting from water
entials) disturbs settled radioactive particles.

Radioactivity in samples of Merrimac River| water fropy t}
Lavrence, Mass., water treatment plant was megsured in anqg

" of water in Tese
temperature diff(,,\-

HE

er

series of experiments conducted independently by [the Massachmett«
State Department of Health. It was found that the plant rem()\‘&*d
84 percent of the observed radioactivity, the largest drop occuryy,
4
o]

in passage through the rapid sand filters.

Experiments at the Oak Ridge National Laboratory and at the My,
sachusetts Institute of Technology over a period of|several years ind}-

cate that water treatment plants remove some
effectively than others. Certain conventional wa
ods are relatively ineffective in removing stronti

radioisotopes more
ter treatment mety,.
um, but removal of

this isotope can be increased substantially by using phosphate ang

lime 1n the treatment process.

Studies also have shown that fall-out radioactivity disappears more
rapidly in surface waters than may be accounted for by nuclear decay
alone. Evidently other factors, such as deposition, biological uptake

and absorption, are involved.
study.

These factors will be given further

Loxg-Term Evrects or Farnn-Orr

In determining that nuclear tests could be held 3
ing Ground without serious hazard to the public, tl
consideration to the possibility that hazardous ley
might be built up as a result of a number of succq

Because of the rapid decay of fission product a
residue from successive tests would be extremel
up to levels which could be considered an extern

t the Nevada Prov-
te Commission gave
rels of radioactivity
ssive tests. ‘
ctivity, the fall-out
y unlikely to build
;111 radiation hazard.

The uptake of fission products by food and field crops is of greater

potential concern, since these crops may be eaten
animals.

by human beings or

Radioactive materials in plants, like those in air and water.

are hazardous only when they are present in amounts which would

produce concentrations in the body well above
permissible concentrations.

accepted maximum

Long-term effects of successive tests, both from the standpoint of

external radiation and uptake by plants, are discu
below.

External Radiation.
on January 1, 1953, in communities inside the 200
of the eight detonations in the spring 1952 se:

ssed in greater detail

Total radioactivity estimated to be remaining

_mile zone as a result
ries is shown in the

~AL]

foll¢
=qu!

tive ¢
in th.
lnto} t
esﬁm;
table
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 lowing table.

quare

Location:
Tas Vegas oo oo
Crystal Springs____ -~ oo
AJAIMO - - o e e —

| DI\ 2P
Indian Springs. - - - --c-oommmomammo- DR

The highest figure in the above table—that for the

Nev.—represents gamma exposure estimated
Jting from normal background radiation.’

3[ E1y1

that resu

119

The units used are disintegrations per minute per
soot for a sample collected over a period of 24 hours.

D/Mft?
21, 000
5, 400
9, 000
8, 300
18, 000

740
117, 000
44, 000

sample taken
to be less than

Radioactivity remaining on January 1, 1953, in other parts of the

ygtion as & result of the Spring 1952 test series 1s sh

own on the ac-

panying map. The map shows residual activity varying from 100
&

0 14,000 disintegrations per minute per square foot,

jocation. .
e far less than that received from normal backgrot

qrent that the radioactivity resulting from the sy

‘”The data in this table. as on the map on this page, are valuable in
tive distribution of fall-out and in assessing the long-term effects of radioactive materials

i the soil. These figures, however, represent beta counts, which |e
Bto terms of external gamma exposure with a good assurance of reli

depending on

Exposure resulting from such levels of radipactivity would

ind. It is ap-
iring 1952 test

100 y300
.

.
~e00 !

estimating the rela-

annot be converted
ability. The rough

?E!imates which are possible, however, indicate that none of the ac tivities shown in the
2ble would result in gamma exposure greater than the normal backﬁround.
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series has decayed to levels which have no significance as a soy,
LA (}?

external radiation.

Soil Radioactivity. The radioactivity remain
vada and surrounding states as a result of the three test serjeq
to date is indicated on the chart on page 121.
the activity rapidly decays to levels considerably below the

radioactivity present in the top 12 inches of the

The unbroken curve at the left of the chart

radioactivity in the soil resulting from the sp

i

ing 1n the soij iy, N
PARTR

hﬂ (
Sho W .
Natypy:

As the chart

ground.
shows the increyg, ;

ring 1951 tests, Some

activity from these tests still remained in the s0il when the next Serieg

of tests was begun in the fall of 1951. The

nnbroken curve iy e

middle of the chart, therefore, represents bpth this activity and

the new activity added by the fall tests. The

right shows the total activity resulting from
The broken curve

1951 and spring 1952 tests.
tium activity resulting from the three series.

unbroken curve g the

the spring 1951, fal}
shows the total styop.

The mixture of radioactive materials in fall-out differs from ),y

of the radioisotopes which occur naturally in

the soil. The propor.

tion of plant uptake also differs, as does the bijological importance of

the materials taken up by plants. Therefore,

comparison of the fa]).

out curves on the chart with the level of natural soil radioactivity

cannot be considered a direct comparison o
involved in plant uptake. However, experi
in soil containing thousands of times the residu
ity represented by the curves on the chart h
is no hazard from residual activity outside o
These experiments are described below.

Plant Experiments. Plants have been grow
concentration of fission products equivalent {|
maximum fall-out observed in the immediate
detonation. Radishes, barley, oats, cowpeas,

f the relative hazards
ental growth of plan:
al fission product actiy.
s indicated that there
f the Proving Ground.

n in soil containing a
o that produced by the
vicinity of the point of
and ryegrass were used

in these experiments. The principal fission product taken up by the
plants was radioactive strontium. Experiments with soils of varying
calcium content showed that the strontium uptake is much less for

soils rich in calcium.
One to two hundred pounds of these plants,

grown in the very high

concentrations of fission products which might be found in the im-

mediate vicinity of the detonations on the p1
eaten by an individual without acquiring th
body burden of radioactive strontium. Th

roving ground, could be
e maximum permissible
> maximum radioactive

content of plants grown at a distance of a f¢w miles from the point

of detonation would be considerably lower.

o
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Uptake by Animals. Cattle and other animals may eat plangg Wiy
i

contain radioactive materials from fall-out.

of the possibility of hazard to humans as a rgsult of eating megt

such animals. These studies indicate that

isotopes are of greatest potential concern, and that the chief ,,

these is radiostrontium.

Cattle absorb 25 to 30 percent of the ingested strontium, With g

25 percent reaching the bone. A few days

strontium into the body, about 99 percent ¢f the remaining amoy,

will be in the bones. The only potential
would be the ingestion of bone splinters whi

Studies hav g

e been Tﬂiiga»
fro,
the bone-seek; adl,
seeking Yagd,,,.

nfmr,

N ) U(!m
after entrance of ragi,.
(¢ ,)«

1t
hazard to humap beiy,

th might be intep

&S
N

. =
mlng]ed

with muscle tissue during butchering and cutting of the meat \
insignificant amount would enter the human body in this faghjqg, - ’
Fission products distributed in water may be accumulateq by

aquatic animals and plants. Here again,
and Eniwetok as well as in this country i
radiation hazard to human beings from this

The amount of fall-out radioactivity in
because of radioactive decay and dilution b
fall-out area.
radioactivity in fish in the lagoon at Eniwe
activity of the various fish caught wasrelative
ing a detonation, although it did not reacl
months later, the radioactivity in fish in the
a fraction of 1 percent of the initial amount.

da.ta gathered gt Bikip;
ndicates that there g n(;
source.

water decreases rapidly
y water from outside t},

The rate of decrease is illustrated by the amount of

tok. The average radig.
1y high on the day follow.
1 dangerous levels. Ty,
> lagoon had decreased t,

The amount of radioactivity accumulated by water life also (.

creases rapidly with distance from a detq
areas 7 to 14 miles distant from the test si
Eniwetok had an average radioactivity am
of that in fish caught near the site.

GeNEeTICc EFFECTS OF RAD

pnation. Fish caught iy
te 2 months after tests gt
ounting to only 5 percent

IATION

PUBLIC gup.. f

The preceding sections of this report hafve dealt with the somatic
effects of radiation; that is, bodily changes which are not inherited.
but which disappear with the death of the individual. However,
radiation also can affect the germ cells irl animals and plants and
thus affect the characteristics passed on from one generation to the
next,

Mutations, or changes in the units of heredity in the germ cells
which eventually may appear as new or different characteristics in
offspring, occur spontaneously under natural conditions in all kinds
of animals and plants. Background radiation is one factor in the
natural mutation rate, but apparently it is a minor one.




ses rapidlv
outside th‘e
amount of
rage radiep.
day follow.
vels, Twg
lecreaseq t

fe also de-

caught in
{ter tests at
Yy 5 percent

the somatic
t inherited,

However,
plants and
tion to the

germ cells
»teristics in
n all kinds
ctor In the

il
T oHE

i b rigfﬂ to

- pons 01 2 .
- - erease in the numbers of mutations among offspring.

" "udies have been made of the increase in the mutatign rate among

: . g"e
- E :Rhuman germ cells, it may be calculated that the natural rate of

= roentgens.
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.. important to recognize that radiation does not cause any muta-
0 ch are not produced naturally in other waysi Radiation,
o . increases the frequency of mutations above the normal
wevels . s S "
g,ga‘eﬂld the increase seems to be in direct proportion tio the dosage.
al® ‘most mutations are disadvantageous, large increases are con-
=ianf
wifils . -
s od undesirable. o
ade pave noted that low levels of radiation produce mo detectable
e e . . . .

atic effect; that is, the body is able to repair the damage vir t.ually

Such low-level exposure can |be continued

i
s ™

P ickly as it occurs.

- B4 -itely without any detectable bodily change. This does not

(el

be the case for the germ plasm. Evidence adcumulated to
ipdicates that mutations are in proportion to the dose, with no
ir or Tecovery process at work. It follows that small doses are
jative in their genetic effects, and that daily or weekly repeti-
£ such doses over a long period could produce a noticeable

e
npd
;umu

as a result of exposure to radiation. If these data ¢an be applied

p» mutation would be doubled by exposing the germ cells to about
This is 1,600 times higher than the lifetime exposure .
el of 50 milliroentgens noted in communities surrounding the test
seas a result of fall-out. It is 35 times more than the lifetime ex-
oure which would result from the highest fall-out|radioactivity
oted outside the test site itself—the reading taken at ond of the nearby

zIDes.

The natural human mutation rate is so low that it is

doubtful that

:doubling would be noticeable in one generation since a|large propor-

son of the mutations are recessive.
Bomb Casualty Commission in Japan indicate an insigni
nthe number of detectable mutations in the children o

Data collected by the Atomic

ficant increase
f persons sub-

icted to radiation hundreds or thousands of times greater than that

fom fall-out. On the basis of experiments and obser
mde, it appears that over a number of generations r:
fll-out from Nevada tests would have no greater
auman mutation rate in the United States than would
don in those parts of the Nation where the backgrol

Furure MoN1TORING AND RESEARcH PROGRA

Although the precautions taken to prevent hazard to t
‘ntinental weapons tests have proved to be adequate,

234439—53——9

vations so far
adiation from
effect on the
natural radia-
ind levels are

MS

he public from

o there is a con-
“luing need for monitoring levels of fall-out radioagtivity.

The
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monitoring program will be continued in connectlon with fyty,
at the Nevada Proving Ground for the following reasons:

(a) Monitoring of future tests will provide a continuing ree
This record v
ample warning of any possibility of a dangerous accumy]

residual soil radioactivity from fall-out.

radioactivity at any future time as a result of
tests.

® tegy

.ord of
IH gl\{
atlon

numerous SuCCQSine

(b) Monitoring of future tests should provide additional Informgy; .
regarding the relation of fall-out to weather conditions and ,, t(}),h
£

type of burst. Such information will be of
more precise the protection of the public.

use 1n making ever

(¢) Monitoring in communities mear the Nevada Proving GI‘Oﬁnd will

assure that proper precautions are taken by r

esidents shoulg fall.

out radiation ever reach the maximum permijssible leve],

(d) Monitoring will continue to provide guidance
by slight increases above the normal backgre

Lo industries affecteq
und radiation leve),

Various research projects relating to fall-out also should provig,

valuable information in the future. These stug

lies include furthey

" research into uptake of various radioisotopes by food and field crops
and into methods of removing radioistopes from water supply systems,
Various studies of the effect of radiation on the human body alsg

should provide data of use in evaluating possible

Conclusion

It has become evident from the studies oxy
clouds produced by 20 explosions of atomic bombs
ing Ground that these explosions created no imme
hazard to human health because of fall-out outside
The studies have shown:

effects of fall-out.

fall-out from the
at the Nevada Prov-
diate nor long range
the proving ground.

(a) As to external exposure due to gamma radiation from fall-out
material. The greatest exposure measured af any inhabited point
was below the maximum permissible exposure, with only a few

towns and cities showing even an apprecia
value.
(b) As to radiocactivity in the air following any

ble fraction of this

of the 20 shots. The

maximum concentration measured at any inhabited locality was

about one-fifth as great as the maximum p

srmissible concentra-

tion, and this activity remained in the air for less than 24 hours.

(¢) As to radioactivity present in water sour(
ground. The maximum at any location ¥

res mear the proving
ras several thousand

FA

(f.

To
at1
to ]
ver
hig
wel
rac
bot
ing
me:
the
fal.
mt
knic
haz
rad
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SAFETY SpALl” '
. es below the amount that could be safely consimed for an
ure tests oS = od
ipdefinite period. - .
. I q) As 10 the taking vp of md.z'oaczfzmz‘y by plants. ’I.’he maximum
scorq = '™/ {aken up in experiments with plan‘gs grown on soils containing
vill piy, o several thousand times the radioactivity that was occasmned.by
latioy of f fall-out off the proving ground was so small that a human being
1Ccessiy, 1 would have to eat 200 pounds of the plant material to reach a
3 maximum permissible concentration in the body. -
rmat; % o) As to the taking in of radioactivity by animals eating _pla'nts = ;
1d to t(}jxn : grown in.scn'l affected by tlobe fall-out from the tests. EExperlme-n?s T
ing or e % have indicated that there is no hazard to human health from this
on i source. |
' . § (f) As to p(i)&?z'ble changes in mutation rate of hum_?‘s exposed to |
und wj}j [ B radioactivity from fall-out. It would take 1,600 times the aver-
uld fqq). 2 age radioactivity deposited by fall-out in communities surround-
% ing the proving ground and 35 times the highest radioactivity
‘affecteq i depomted. from fall-qut to bring abo_ut a doubhng_ f the number )
on leve) i of mutations occurring naturally in human beings from one
) i generation to another.
rovi %
I;urthi: ! Tosum up, the experience with 20 experiments with atomic devices
ld crops i g the Nevada Proving Ground has been that there is negligible hazard
systems. ; to property from blast ; that proper warnings and patrolling have pre-
ody also vented any injury to humans from heat, light, or blast; and that the
l-out. l highest levels of radioactivity released by fall-out of particles are
§ well below the very conservative standards fixing the amounts of
1 radiation that can be received externally or internally by the human
body without harming the present or later generations.
rom the The AEC is continuing to refine and strengthen the system of warn-
1a Prov- ing, monitoring, and reporting. The agency is now making arrange-
1g range { ments with public health officers of local Governmental units so that
“ground. they may be kept apprised of the levels of radioactivity resulting from
{ fll-out from the explosion clouds. It is the Commissign’s hope that
fall-out 1 inthe near future there will be no occasion for alarm through lack of
ed point Jmowledge of the fac;ts about levels of radiation and their degree of
3 a few hazgrd, ].uz.st as there is now no reason in actuality for alarm, since the
" of this rdioactivity released by fall-out has proved not to be hazardous.
its. The
lity was
ncentra- .
‘4 hours.
proving
housand
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APPENDIX 1

1ZATION
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. YA IMISSION e e

Aromlic Energy Com

Al

general Manager— - e
Deputy General Manager—____________
\ssistant to Deputy General Manager__.
émtroller —————————————————————————————
General Counsel_-_.._._ _________________
spcretary to CommissIon- . e
pirector, Office of Classification ___._—__
pirector, Office of Industrial Develop-

pirector, Office of Intelligence__________
(hief, Office of Operations Analysis.____
Chief, Office of Special Projects.____-_.
Director, Division of Biology and Medi-

Manager, Santa Fe (Albuquerque, N.
Mex.) Operations Office.________
Burlington (Iowa) Field Office_-__
Eniwetok Field Office (Albuquerque,
N Mex.) e __
Kansas City (Mo.) Field Office______
Las Vegas (Nev.) Field Office_._____
Los Alamos (N. Mex.) Field Office___
Pantex (Amarillo, Tex.) Field Office_
Rocky Flats (Colo.) Field Office_—__

Sandia (N. Mex.) Field Office-—_____
Director, Division of Production_.______

Manager, Hanford (Wash.) Operations
Office -

aNDp Prixcrearn Starr oF U. S. Aromic ENErGY

Goroon DEean, Chairman.
Taomas E. MuUrray.
H. D. SxyTH.
Evucexe M. ZUCKERT.
(Vacancy)

M. W. Bovxer.
WALTER J. WILLIAMS.
James L. KELEHAN,
Dox S. Burrows.
Harowp L. Price, Acting.
Rox B. S~xarp.
JaMEes G. BECKERLEF.

4]

WiLLiam L. Davipsox.
Warter F. CoLBy.
Davip P. Herron.
Jorx A. HaiL.

Dr. Jorx C. BuGHER.
Lawrence R. HarsTap,
Acting.

Bric. Gex. K. E. FieLps.

CarrorL L, TYLER,

E. W. GiLzs.

PaoL W. Seain.

James C. STOWERs.
Seta R. WoODRUFE, Jr.
Fraxk C. DiLuzio.
Warter W. Stace.
GiuBerT C. HOOVER,
DaxizrL F. WorTH, Jr.

R. W. Coox.

Davip F. SuHaw.
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Director, Division of Production—Con.
Manager, New York (N.Y.) Operations
Office oo - WiLstr E. Kerrpy
Brookhaven (Long Island, N. Y.) '
Area Officeco e ____ E. L. Vax Horx
Cleveland (Ohio) Area Office..—____ Brrorp SpArkg,
Fernald (Cincinnati, Ohio) Area oini
Office oo . C. L. KaryL —
St. Louis (Mo.) Area Office__.——___ J. PERRY MoRGaN, This cffz
Manager, Oak Ridge (Tenn.) Opera- L of D
tions Office~ - ________ S. R. Sap ;;; corr
- Dayton (Miamisburg, Ohio) Area "
Office - JornN H. RoBERsox. f atomic ¢
Paducah (Ky.) Area Office-—_-_.___ ErnesT A. WENDE, e ol
Portsmouth (Ohio) Area Office._.___ KeNNeTH A. DUNpAR Hops
Manager, Savannah River (Augusta, Represel
Ga.) Operations Office_ .. __.____ Cortis A. NELsoN, 7
Dana (Terre Haute, Ind.) Area E
Office - ___ CHARLES Reniy,
Wilmington (Del.) Area Office_____ D. Ewixc Irons,
Director, Division of Raw Materials_____ JEssE C. JorNsoN,
Manager, Grand Junction (Colo.) Oper-
ations Office_______________________ SHELDON B. Wrnprex
Director, Division of Reactor Develop-
ment.___ . _ o ___ Lawrence| R. Harstap,
Manager, Chicago (I1l.) Operations ,,
Office oo A. TaMmaRo. /
Ames (Towa) Area Office.._________ W. W. Loxp.
Lockland (Ohio) Area Office._______ E. M. VeLTEN,
Pittsburgh (Pa.) Area Office________ Lawrox D. GEIGER.
Manager, Idaho (Idaho Falls) Opera-
tions Office_______________________ L. E. JomNsTON.
Manager, San Francisco (Calif.) Oper-
ations Office_______________________ JorN FLABERTY.
Manager, Schenectady (N. Y.) Opera-
tions Office.______________________ Jox D. ANDERSON.
Director, Division of Research__________ TaoMAas H. JoENsON.
Director, Division of Construction and
Supply - E. J. Brocu.
Director, Division of Information Serv-
1C8S o o oo e MoORSE SALISBURY.
Director, Division of Organization and
Personnel . _____________________ Oscar S. SurrH.
“oozogg  Director, Division of Security . _______ JoBN A. WarteERs, JT. ,
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APPENDIX 2
MeMmBeErsHIP OF COMMITTEES

BTATUTORY COMMITTEES

Joint Committee on Atomic Energy—Eighty-second Congress

ommittee was established by the Atomic Energy Act of 1946 (sec. 15) to
weontinuing studies of the activities of the Atomic Energy Commission
ma ¢ problems relating to the development, use, and control of jatomic energy.”
and 0 mmittee is kept fully and currently informed with respect to the Com-
ﬂ.]e.if;’s activities. Legislation relating primarily to the Commission or to

g {c energy matters are referred to the committee. The committee’s mem-
;-st'!;}lp is composed of nine members of the Senate and nine members of the

gouse of Representatives.

is €

resentative CarL T. DurRHAM (North Carolina), acting chainman.
sepator RICHARD B. RusseLL (Georgia).
sepator EDWIN C. Jomnson (Colorado).
éenatOI‘ CLINTON P. ANDERSON (New Mexico).
sepgtor LYNDON B. JoENsoN (Texas).
sepator JOEN O. Pasrore (Rhode Island).
gepator BOUREE B. HICKENLOOPER (Iowa).
sepator EUGENE D. Miruirmn (Colorado).
genator WILLIAM F., KNowLAND (California).
gepator JOBN W. BRICKER (Ohio).
Representative CHET HOLIFIELD (California).
Representative MELVIN Price (Illinois).
Bepresentative PaurL J. KiLpay (Texas).
Representative HENRY M. JAORsoN (Washington).
Representative W, STERLING CoLe (New York).
Representative CHARLES H. ELsTON (Ohio).
Representative CArL HiNsHAw (California).
Representative JAMEsS E. VAN ZANDT (Pennsylvania).
WoriaMm L. BorpEN, executive director.
HAROLD BERGMAR, deputy direcior.

Military Liaison Committee

Under sec. 2 (c) of the Atomiec Energy Act of 1946, as amende 1, ‘‘there shall be
¢ Military Liaison Committee consisting of a Chairman, who shall be the head
thereof, and of a representative or representatives of the Departments of the
Army, Navy, and Air Force, detailed or assigned thereto, wijithout additional
tompensation, in such number as the Secretary of Defense may determine.
Representatives from each of the three Departments shall be designated by the
respective Secretaries of the Army, Navy, and Air Force. The |committee Chair-
man shall be appointed by the President, by and with the advice and consent
of the Renate, and shall receive compensation at a rate preseribed by law for
the Chairman of the Munitions Board. The Commission shall advise and con-
sult with the committee on all atomic energy matters which theﬂ committee deems

129
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to relate to military applications, including the development, manUfﬂCturey s
and storage of bombs, the allocation of fissionable material for military H‘Se“r‘fl o
and the control of information relating to the manufacture| or utilizatiqy, nrf'
atomic weapons. The Commission shall keep the committee fully inf(,mlm o
all such matters before it and the committee shall keep the [Commissigp fullt
informed of all atomic energy activities of the Department of Defepge Th‘.-
committee shall have authority to make written recommendations to the ¢y,
mission on matters relating to military applications from time to time g5
deem appropriate. If the committee at any time concludes that any aetim'.
proposed action, or failure to act of the Commission on such matters jg ad‘,m‘:
to the responsibilities of the Department of Defense, derived from the CUnsii‘.
tution, laws, and treaties, the committee may refer such action, proposeq actigy
or failure to act to the Secretary of Defense. If the Secretary concurs, he ma\'!
refer the matter to the President, whose decision shall be final.” '

om.
itmm

Hon. RoserT LEBARON, chairman,

Col. KenNeEr F. HErTFORD, United States Army.

Brig. Gen. Hagry McK. RoPER, United States Army.

Rear Adm. George C. WrIcHT, United States Navy.

Capt. JamEs 8. Russeri, United States Navy.

Maj. Gen. Jaumes E. Briges, United States Air Force.

Maj. Gen. Howarp G. BUNKER, United States Air Force.
Capt. R. P. HUNTER, United States Navy, executive secretary.

General Advisory Committee

This 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 Cop.
mission on scientific and technical matters relating to mdterials, production,
and research and development. Under the Atomic Energy| Act, the committee
shall meet at least four times in every calendar year; the committee held its
first meeting in January 1947, and to date has averaged siX meetings a year,

Dr. I. I. Rasl, chairman; professor of physies, Columbia University, New York,
N. Y.
Dr. Ourver E. BUuckLrEY, former chairman, Bell Telephone Laboratories, New
York, N. Y.
Dr. J. B. Fisg, director of research, Bell Telephone Laboratories, Murray Hill,
N. Y.
Dr. W. F. Lasny, professor of chemistry, University of Chicago, Chicago, Ili.
Ecer V. MURPHREE, president, Standard Oil Development ., New York, N, Y.
Dr. JoBx VoN NEUMANN, professor, school of mathematies, Institute for Ad-
vanced Studies, Princeton, N. J.
Dr. J. C. WARNER, president, Carnegie Institute of Technglogy, Pittsburgh, Pa.
WALTER G. WHITMAN, chairman, Research and Development Board, Departinent
of Defense, Washington, D. C.
Dr. EUGENE P. WIGNER, professor of physics, Princeton Univdrsity, Princeton, N. 1.
Dr. Ricaarp W. DopsoN, secretary ; chairman, department|of chemistry, Brook-
haven National Laboratory, Upton, Long Island, N. Y.
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PATEXT COMPENSATION BOARD

rd was established in April 1949 pursuant to section 11 01{’ the Atomic
Tﬁ bOi;ct of 1946, which provides that upon application for just dompensation
gﬁe rds or for the determination of a reasonable royalty fee certain proceed-
gwa 11 be held before such a board. 'To date the board has held| 10 sessions;
hz nhave been filed, of which 7 have been finally determined by the board;
n;;ﬂi: nas been awarded and 1 claim has been withdrawn.
i¢

w. Oous, chairman; firm of Casper W. Ooms, Chicago, I1l.
ARTER, of Babcock & Wilcox Tube Co., Beaver Falls, Pa.

:‘F

7 E’MGH L. HoeaN, consulting engineer, Hogan Laboratories, Inc,, New York,

jous V-
X Y.

RM ANENT PANEL APPOINTED BY THE PRESIDENT—ATOMIC ENERGY LABOR
RELATIONS PANEL

¢ members of this panel were appointed by the President in 1949 and in 1950
10 take jurisdiction and mediate labor-management disputes which threaten to
terfere with essential operations of the Atomic Energy Commission. The
o] operates under procedures designed to safeguard continuity of operations
ghile not inhibiting free collective bargaining between AEC comtractors and

pnions. 1t reports semiannually to the President on its activities (see Appendix

i)
woiamM H. Davis, chairman; of Davis, Hoxie & Faithfull, New| York, N. Y.;
chairman, Patent Survey Committee, U. 8. Department of Commerce.
raank P. DovaLAss ; of Douglass & Douglass, Qklahoma City, Okla.
Jjor~ T. DUNLOP, professor of economics, Harvard University, Cambridge, Mass,
1arox HorvITz, lawyer and arbitrator, New York and New Jersey.
GooFREY P. SCEMIDT, lawyer, New York, N. Y,
ppwiy E. WITTE, chairman, department of economics, Unlvers1ty of Wisconsin,
Madison, Wis.

COMMITTEE OF SENIOR REVIEWERS

The Committee of Senior Reviewers appointed in 1946 by the Manhattan District
and reaffirmed by the AEC has been increased from four to six members to meet
the expanding scope of the Atomic Energy Commission’s technical activities.
The committee reviews the major phases of the Atomic Energy Commission
program and is the principal adviser to the Commission on classification and
declassification matters, making recommendation for formulating and modifying
the rules and guides for classifying scientific and technical information. The
committee members are appointed for a term of 5 years on a rotating basis.
The next new appointment will be made on J uly 1, 1953.

Dr. WaRREN C. JOHNSON, chairman; associate dean of physical sciences, Univer-
sity of Chicago, Chicago, Ill.
Dr. R. H. Crisr, director of physical research, Carbide & Carbsn|Chemicals Co.
Plant, Charleston, W. Va.
Dr. THoMAS B. Drew, head, department of chemical engineering, |Columbia Uni-
versity, New York, N. Y.
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Dr. JoBx P. Howk, research associate, General Electrice Co., Schenectady! N

Dr. J. M. B. KeLLoca, division leader, Los Alamos Scientific Laboramry! I.n
Alamos, N. Mex.

Dr. J. R. RIcHARDSON, associate professor of physics, University of Califﬂrma
Los Angeles, Calif. .

ADVISORY BODIES TO THE ATOMIC ENERGY COMMISSION
Adwvisory Committee on Biology and Medicine

The Advisory Committee on Biology and Medicine was created in Septembe,-
1947, on the recommendation of the Commission’'s Medical Board of Revigy
The committee reviews the AEC programs in medical and biological rESearﬂ;
and health and recommends to the Commission general policies in thege fielgg
The committee has held 34 meetings and reports to the Commission op eacti
meeting.

Dr. ALAN GREGG, chairman; director for medical sciences, Rockefeller Foungyg.
tion, New York, N. Y.

Dr. Epwaep A. Doisy, director, department of physiology and biochemistry
St. Louis University School of Medicine, St. Louis, Mo. o

Dr. GioaccHINO Farura, head, department of radiology, Columbia University
Medical School, New York, N, Y.

Dr. E. C. STaARMAN, chief, division of plant pathology and botany, University
of Minnesota, Minneapolis, Minn.

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

Dr. SHIELDS WARREN, pathologist, New England Deaconess Hospital, Boston,
Mass.

Dr. JosEpE T. WEARN, dean, school of medicine, Western Reserve University, '

Cleveland, Ohio.

Advisory Committee on Chemistry

This committee was appointed in June 1949 to advise on policy concerning
the AEC program of supporting basic unclassified chemistry research in univer-
sities, and the relationship of this program to the AEC’s own chemistry research
program. Most of the work of the committee is accomplished by individual
consultation as specific problems arise.

Dr. FARRINGTON DANIELS, professor of chemistry, University of Wisconsin, Madi-
son, Wis,

Dr. G. B, KisTiaAkowsKY, professor of chemistry, Harvard University, Can-
bridge, Mass :

Dr. JosEre E. MaYER, professor of chemistry, University of Chicago, Chicago,
I1L.

Dr. DoN M. YosT, professor of chemistry, California Institute of Technologs,
Pasadena, Calif,

Community Operations Panel

This committee was appointed in July 1950 to study the problems of intre-
ducing private ownership of real property and self-government in the AEC
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jties ot Los Alamos, N. Mex.; Richland, Wash.; and QOak Ridge, Tenn.
u ittee has visited the three communities and made detailed reports

N, Y 519 comD . e 1
ry, Lo, me commission relating to these problems.
ifor “ gos G. Scuery, chairman; of Scurry, Scurry & Pace, Dallas, Tex.
iy, peEA cg M. BABCOCE, private consultant in construction finance and housing,
p2 ton, D. C.
Waan BEAN, city manager, Grand Rapids, Mich.
@r0BSE G;)VE’ former vice president for housing projects, Metopolitan Life Insur-
i:f;@f; Co., New York, N. ¥
tempgy Advisory Board of Contract Appeals
teviey, . . - .
*Bearcy, : is poard was estabhsh?,q in February 19.:)0. One o'r mgre of its members
' fielgg, £ years contract appeals arising under the “disputes articles” of AEC contracts
0 eacy % Eﬁd gubcontracts and makes recommendations to the General Manager con-
i i ning thelr disposition. '
'OUnda. § gy P. BRANDIS, Jr., dean of the law school, University of North Carolina,
Chapel Hill, N. C.
miStry, qgeLpoN D. ErLioTT, director of institute for judicial administration, New York
} {niversity, New York, N. Y.
versity ROBERT KinGsLEY, dean, school of law, University of Southern California, Los
sngeles, Calif.
versity ppuTxD R. PURVES, executive director, American Institute of Architects, Wash-
; ingtOn,l)-(j-
. Calir, peeeert F. TAGGART, deam, school of business administration, University of
3oston, Michigan, Aun Arbor, Mich,
‘ersity, 1
Advisory Commitiee on Industrial Information
This committee was reconstituted and expanded in April 1952 to replace an ad
tac committee appointed in 1949 to advise the AEC on disseminating unclassified
erning technological .infO{maFion to i-ndustry. The members will visit a number of
Iniver. AEC sites t.o 1defnt1fy information of use to industry which should be submitted
search ; for (.leclasmﬁcatxon and .will recommend arrangements fo.r the widest possible
vidual * publication and distribution of such declassifiable information.
Soyey D. KIRKPATRICK, chairman; vice president and director of editorial
) : development, McGraw-Hill Book Co., Inc., New York, N. Y,
Madi- JoEN BEALL, manager of publications, The American Institute of Mining and
E Metallurgical Engineers, New York, N. Y.
Cam- ¢ H E Braxg, editor, Modern Industry, Magazines of Industry, Inc., New York,
. XY
Heago, i Dr. Amaw G. Geay, editor, Steel, Penton Publishing Co., Cleveland, Ohio.
ology Gexe HarDy, National Association of Manufacturers, Washington, D. C.
B Kerre HENNEY, editor, Nucleonies and Electronies, McGraw-Hill Publishing Co.,
Inc.; American Institute of Radio Engineers, New York, N. Y.
. Dr. ELmer HurcuIsson, editor, Journal of Applied Physics, American Institute
i of Physies, New York, N. Y.
‘ Waiter E. Jessup, editor, Civil Engineering, The American Society of Civil
intro- % Engineers, New York, N. Y.
AEC d
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AnDREW W. KRAMER, editor, Power Engineering, The Technical Publishmg Co

Chieago, Il R. F
EvererT 8. LEE, American Institute of Electrical Engineers, New York, N Y ‘Yor )
Dr. Warter J. MUrpHY, editor, Chemical and Engineering News, Amerig DAVID P

Chemical Society, Washington, D. C. an AEC,

Kaxr T. SCHWARTZWA!I DER, The American Ceramic Society, Inc,, Golumbus’ on FRANK 1
Groree F. SULLIVAN, managing editor, The Iron Age, Chilton Publications, p, : ' .

New York, N. Y. r. DON
E. E. THUM, editor, Metal Progress, American Society for Metals, Clevelapg wash'
Ohio. ' pr. AR
S. A. TUCKER, publications manager, American Society of Mechaniecal E]:ggjneerg Office,
New York, N. Y. o GORDON
F. J. VAN ANTWERPEN, editor, Chemical Engineering Progress, Americay Ingtj opera
tute of Chemical Engineers, New York, N. Y. ) pr. Da?
Dr. AuserTo F. THOMPSON, secretary ; chief, technical information Service, divi. resear

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

N. H. JAacoBson, assistant secretary; technological information officer, divisiop
of information services, AEC, Washington, D. C. DENNIS
Labor

p. P.R
AEC,

Dr. H. i
stitute

pr. Ral
Los A

Dr. JOH
Labor

Industrial Information Commitiee

This committee, representing AEC operating divisions and offices of operationg
and the major contractors, was appointed this year to guide the disseminatigy
of AEC-developed information to industry. Meetings are held three times g
year.

Dr. ArBerto F. THOMPSON, chairman ; chief, technical information serviee, divi-

00000001 A e
E|
)
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sion of information services, AEC, Washington, D. C. pr.R. E
CorBIN ALLARDICE, director of public information service, New York Operations sity o:
Office, AEC, New York, N. Y. ] WILLIS
Dr. Brewer F. BoarRDMAN, head, technical information branch, Idaho Operations RMW

Office, AEC, Idaho Falls, Idaho. Idaho
GeorGE L. BRowN, manager of public relations, General Electric Co., Hanford HJ W
Works, Richland, Wash. querq:
Dr. F. L. CUTHBERT, technical director, National Lead Co. of Ohio, Cincinnati, Dr. Jom
Ohio. B.Id
H. W. Davis, Jr., deputy director, technical and production division, Savanngh J. W. Y«
River Operations Office, AEC, Augusta,-Ga. : Wash
W. E. DrREESZEN, administrative aide to director, Ames Laboratory, Ames, Iowa, N.H ¢
R. G. Erriort, director of information, Santa Fe Operations Office, AEC, Albu- inforr
querque, N. Mex.,
LesTER C. FURKEY, assistant to direetor, Argonne National Laboratory, Lemont,
111,
J. F. HaGGERTY, biochemist, medical branch, division of biology and medicine,
AEC, Washington, D. C. The con
Wirian H. HaMmirrow, staff assistant to assistant manager, Westinghouse to be u
Atomic Power Division, Pittsburgh, Pa. areas a.
W. L. HARwELL, head, patents and declassification department, Carbide & Carbon plants.
Chemicals Co., div. of Union Carbide & Carbon Corp., (K-25), Oak Ridge, Tenn. h!fzards
Epwarp L. HiLy, supervisor, technical services, General Electric Co., Lockland, Inittee,
Ohio. , Will be ¢
Joen F. HOGERTON, technical reports director, Vitro Corp. of America, New Munitie.
York, N. Y. C. Roae

Chem
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hmg Co, KELLER, asgistant to general manager, American Cyanamid Co., New
:, N }. < Y T' ¢ - - » N -3
:' ¥, , york, I\KUNTZ. organization and methods examiner, division of raw materials,
ETicy,, ].,\\Ilzj washington, D. C. .
aby AE !R LONG, Supervisor, technical information group, atomic energy research
. tions" Ohig, : SKrn'nent, North American Aviation, Inc., Downey, Calif.
% Inc i d%)g«mw F. MASTICK, technical assistant, division of military application, AEC,
e D. C
Clevea., rgshington, : . :
evel“ﬁﬂ, “{;‘J;{ ;IATHESON, head, technical operations division, Schenectady Operations
pr 2 50, Schenectady, N. Y
Eng;j ice, AEC, 1ot T . . .
glne@rs* (iic\_ R. MOLESWORTH, assistant to manager for public education, Oak Ridge
ican Thes: ﬁooperations Office, AEC, Oak Ridge, Tenn. . . o
I8t J. PrrauM, chief, materials and information branch, division of

DaNIEL i
" earch, AEC, Washington, D. C.

I'Vice. g:.. &0 ’ . $orad
> divi- re;‘gANK K. PITTMAN, acting chief, fissionable materials branch, division of
I .
T, divig; D oduction, AEC, Washington, D. C. .
Slon \eyxIs PULESTON, head, technical information division, Brookhaven National
E

Laboratory, Upton, Long Island, N. Y.
y P. RUDOLPH, director, technical services division, Chicago Operations Office,

AEC, Lemont, I1L
H. W. RUSSELL, coordinating organization director, Battelle Memorial In-

stitute, Columbus, Ohio.
pr. RaLpH CARLISLE SMITH, assistant director for classification and security,

Opera tions
Seminatigy,

W‘*“”"“*WWWWWMMMWWWWwwwwmwmmmwnwwmmm»mkwwhwmw g

'€ times 4 Los Alamos Scientific Laboratory, Los Alamos, N. Mex,
' pr. JoEN R. STEHN, physicist, theoretical physics division, Knolls Atomic Power
“Vice, divi. : Laboratory, Schenectady, N. Y.
Dr. R. K. WAKERLING, chief, information division, Radiation Laboratory, Univer-
Dperaﬁ(,ns sity of California, Berkeley, Calif,
wiis H. WALDO, technical editor, Mound Laboratory, Miamisburg, Ohio.
Iperations R. M. WALLACE, assistant project manager, Phillips Petroleum Co., Idaho Falls,
Idaho.
» Hanforg § B J. WaLus, superintendent, development staff services, Sandia Corp., Albu-
querque, N. Mex, ‘
Jincinnati, Dr. Joux C. WoODHOUSE, director, technical division, atomic energy division,
’ E. I du Pont de Nemours & Co., Wilmington, Del.
Savannah J. W. Young, technical information officer, division of reactor development, AEC,
Washington, D. C,.
nes, Iowa. ©X. H. JacoBsoN, secretary; chief, industrial information branch, division of
EC, Albu- information services, AEC, Washington, D. C.
» Tremont. Industrial Committee on Reactor Location Problems
medicine,
The committee will assist and advise the Commission in determining the criteria
tinghouse . o be used in the location of atomic energy plants with regard to populated
§ freas and in evaluating the adequacy and necessity for the isolation of such
& Carbon § plants, It will balance carefully the technical and scientific aspects of reactor
ige, Tenn, § ﬁa.z'ﬂrds, which have been thoroughly developed by the Reactor Safeguard Com-
Lockland, hittee, against the nontechnical aspects of reactor locations. Consideration
¥ill be given to such matters as the social and economic 'impac‘t on adjacent com-
jca, New ; lunities of large scale Government acquisition of land.

C. RogeRrs McCuLLoUGH, chairman, general development department, Monsanto
Chemical Co., $t. Louis, Mo.
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W. P. CoNNER, Jr., manager, physics division, research department, Hel'('uleq
Powder Co., Wilmington, Del. :

R.L DéAN, manager, atomic energy division, Phillips Petroleum Co,, 1dah, Falj.
Idaho. B

K. R. OspoRN, manager of industrial development, general chemicaj divigigy,
Allied Chemical and Dye Corp., New York, N. Y. :

D. A. RogErs, manager, central engineering, Allied Chemical & Dye Corp
Morristown, Pa. o

RevEL C. STRATTON, supervising chemical engineer, engineering and logg contrg)
division, The Travelers Insurance Co., Hartford, Conn.

Adwisory Committee on Isotope Distribution

This committee was originally appointed by the Manhattan District to advige
“on the off-project distribution of isotopes. The Commission approved itg con-
tinuation in December 1947 to aid in establishing new policies on distribytigy
radioactive materials and to review existing policies. The committee review;
all initial applications for use of radioisotopes in human beings, and an other
requests for their use in research, education, and industry which are referreq
to it by the Commission.

Dr. RoeLey D. Evans, chairman; professor of physics, Massachusetts Instityge
of Technology, Cambridge, Mass.

Dr. SiMEoN T. CANTRIL, Tumor Institute of the Swedish Hospital, Seattle, Wagy,

Dr. RICEARD CHAMBERLAIN, University of Pennsylvania Medical School, Phiia-
delphia, Pa.

Dr. JogN E. CHRISTIAN, associate professor, department of pharmaceutical
chemistry, Purdue University, Layafette, Ind.

Dr. 8aMUEL E. EaToN, A. D. Little, Inc., Cambridge, Mass.

Dr. STERLING B. HENDRICKS, head chemist, Bureau of Plant Industry, Soils and
Agricultural Engineering, U. 8. Department of Agriculture, Beltsville, Md,

Dr. DonaLp E. HuLL, research chemist, process division, California Research
Corp., Richmond, Calif.

Dr. LeoN Q. JAcoBSON, associate dean, division of biological sciences, University
of Chicago, Chicago, Ill.

Dr. EorrE H. QUIMBY, associate professor of radiology, College of Physicians
and Surgeons, Columbia University, New York, N. Y.

Dr. Howarp E. SKIPPER, associate director, Southern Research Institute, Bir-
mingham, Ala.

Dr. JoEN E. WILLARD, professor of chemistry, University of Wisconsin, Madison,
Wis.

Dr. PAUL C. AEBERSOLD, secretary ; chief, isotopes division, AEC, Oak Ridge, Tenn.

Neutron Cross Sections Advisory Group

This group is appointed on a yearly basis to make a continuing review of tbe
AEC program of neutron cross section measurements, and to evaluate the
needs for cross section information in the various activities of the AEC. The
following members were appointed to serve from July 1952 to July 1953.

Dr. DoNaLp J. HuGHES, chairman ; department of physics, Brookhaven National
Laboratory, Upton, Long Island, N. Y.
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' x . ‘BoNNER, department of physics, Rice Institute, Houston, Tex.
pr. {ggsEPH L. FOWLER, physics division, Oak Ridge National Laboratory, Oak

E:I';idge- Tent.

10 Fayy, o \WILLIAM W. Havexs, Jr., department of physics, Columbia University, New
diViSion Iggrk'h‘xnm 8. LANGSDORF, physics division, Argonne National Laboratory,
Lol 11l
e C()rp Chéﬁo’o, MUELHAUSE, department of physics, Brookhaven National Labora-
prrv Upton’ Long Island, N. Y.
i contyg,) foc:.’ROY RINGO, physics division, Argonne National Laboratory, Chicago, Il
pr. ARTHUB H. SNELL, physics division, Oak Ridge National Laboratory, Oak
Jﬁidger Tenn.
THOMAS M. SNYDER, physics division, Knolls Atomic Power Laboratory,
“ccpenectady, N. Y.
) advj D,L‘ jorx~ R. STEHEN, physics division, Knolls Atomic Power Laboratory, Schenec-
“MVige . N. Y.
i.t S con. E mgié:un F. TAsCHEK, department of physics, Los Alamos Scientific Labora-
Fibutiny % D{t.or\" Los Alamos, N. Mex. .
‘lrlex;itiws § o C:RBOLL W. ZAreL, department of physics, Los Alamos Scientific Laboratory,
er j 10s Alamos, N. Mex,
referreg § pr. GEORGE A, Koustap, vice-chairman; physics branch, division of research,
$ o, Washington, D. C. '
Dstituge ! pr Iza F. ZARTMAN, division of engineering, AEC, Washington, D. C.

}

Dr. HERBERT GOLDSTEIN, secretary ; Nuclear Development Associates, Inc., White
T plains, N. Y.

’ Ph“'d-

ceuticgl Patent Advisory Panel

This panel was appointed in January 1947 to make a general review and ap- -
’ils and praisal of the problems raised by the patent provisions of the Atomic Energy

e, Md. Act of 1946. It makes informal reports and recommendations to the Commis-

sion and its staff on various questions of policy and procedure relating to patents

ARTHUR 8. FLEMMING, chairman; assistant to the director of manpower, Office
atiopal 2 of Defense Mobilization, Washington, D. C.; president, Ohio Wesleyan Uni-
§ versity, Delaware, Ohio.

esearch
~ and inventions,
1versity f. Tmomas AUSTERN; of Covington & Burling, Washington, D. C.
n wouax H, Davis; of Davis, Hoxie & Faithfull, New York, N, Y.; chairman,
ysicians Patent Survey Committee, U. S. Department of Commerce.
. JorN A. DIENNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Ill.
te, Bir- 1 Hecror M. HoLMES ; of Fish, Richardson & Neave, Boston, Mass.
L ¢ (CaspEr W, OoMs; firm of Casper W. Ooms, Chicago, Ill.
tadison,
>, Tenn. % Advisory Committee on Personnel Management
This committee of leading authorities from government, industry, and education
:  Wasnamed in September 1948 to provide the Atomic Energy Commission with a
of the ;; continuous review of its personnel management practices and to evaluate the
ate the § best personnel methods of government and industry in determining over-all AEC
s The i Policies. The committee usually meets once a month.
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L. Crayrox HiLL, professor of industrial relations, University of Michigan N stee ol
. t Ann 1
Arbor, Mich. i3 m{.teol‘ol(
RoBERT RAMSPECK, chairman, U. S. Civil Service Commission, Washingt(m D m : siders
s U0 con=

WALLACE SAYRE, professor of public administration, school of businesg ang
administration, City College of New York, N. Y.

THOMAS G. SPATES, professor of industrial administration, Yale University N
Haven, Conn.  Avew

(Vacancy)

Civie ] DE Epw4

Personnel Security Review Board

This board was appointed in March 1949 primarily to review specific Persony
security cases which arise under the Commission’s administrative review el
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cedure and to make recommendations concerning them to the Genera) Manalt)v:: r, FREDE
The board, in its monthly meetings, also advises the Commission on the broﬂbder. pr. HAEBR
considerations regarding personnel security, such as criteria for determinin : Departl
eligibility for security clearance and personnel security procedures. & Dr. ABE;
. nivers
GANsoN PURCELL, chairman ; of Purcell & Nelson, Washington, D. C. v
ArTHUR S. FLEMMING, assistant to the director of manpower, Office of Defense
Mobilization, Washington, D. C.; president, Ohio Wesleyan University’ Dela.
ware, Ohio. .
Wirriam E. LEAHY, president, Columbus University, Washington, D. C, The 8ppo!
mission 11
AEC inst:
Committee on Raw Materials more Tece
developme¢
This committee was appointed in October 1947 to review the Atomic Energy sulting ad
Commission’s raw materials program and to advise on questions of exploration, Dr. ABEL
development, and procurement. The committee has met 11 times since its forma- Hopkins
tion. Dr. PHIL
Dr. DoxaLp H. McLAUGHLIN, chairman; president, Homestake Mining Co., San School ©
Francisco, Calif. Dr. LyLE (
EvererTE L. DEGOLYER, petroleum geologist; DeGolyer & McNaughton, Dallag ment, Al
Tex. ' Dr. H F
THoOROLD F. FIELD, consulting mining engineer, Duluth, Minn. Illinois,
J. K. GUSTAFSON, consulting geologist, M. A. Hanna Co., Cleveland, Ohio. Dr. MoYEE
Ira B. JORALEMON, geologist, San Francisco, Calif. & Refini
ErnesT H. Rosg, chemical engineer, Tennessee Coal, Iron & Railroad Co., Bir- Dr. WILLI
mingham, Ala. burgh, T
WaALTER O. SNELLING, director of research and consulting chemist, Trojan Powder
Co., Allentown, Pa,
OrviL R. WHITAKER, consulting mining engineer, Denver, Colo.
CLYpE E. WiLL1AMS, director, Battelle Memorial Institute, Columbus, Ohio. This panel
June 1948
Reactor Safeguard Commitiee g«_amces.
isseminat
This committee was established in the fall of 1947 to advise the Commission on Dr. ALBER
the hazards of the operation of reactors. The Committee reviews safety studies .-sion of j
made by the contractors on proposed reactors for completeness and accuracy Dr. HENRY
and may make recommendations for modifications or further study. This com- Rocheste

2344:
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MBERSHI

of esperts in the fields of physics, chemistry, sanitary engineering,

wi 1085 and medicine meets whenever problems arise which require its
tei({;iration. In the past this has been about four times a year.

oS

p TELLER, chairman ; Radiation Laboratory, University of California,

:higan, Aﬁ[}

Bom, 1,
38 ang Civie ;= EDWAf Calif.
jrk(;lvz});v BENEDICT, professor of chemical engineering, Massachusetts Insti-
pr- MAOf Technology, Cambridge, Mass.
wtefMER L. FrIEDELL, director, department of radiology, Lakeside Hospital,
T gtern Reserve University, Cleveland, Ohio.
W B. JouNs, assistant director, central research department, Monsanto
P pemical Co., Dayton, Ohio.
Marg M. MILLs, atomic energy research department, North American

ersity, n ow

€ Personpg; \siation, Inc., Downey Calif. ’

review Pro. A FREDERICK Serrz, professor of physics, University of Illinois, Urbana, 111,

U Manager‘ . gapeY WEXLER, chief, scientific services division, U. 8. Weather Bureau,

che broade, L partment of Commerce, Washington, D. C.

l‘*termining ABEL WorMAN, head, department of sanitary engineering, Johns Hopkins
'('fniversity, Baltimore, Md.

°f Defenge Stack Gas Problem Working Group

rsity, Dela-

c The appointment of this group was authorized in May 1948 to advise the Com-

) mission in connection with problems in the control of gaseous effluents from

AEC installations. Although the group has held five formal meetings, it has
more recently rendered assistance in this field through specific research and
development projects directed by individual members and by individual con-

nic Energy sulting advice.

‘Xploration, pr. ABEL WOLMAN, chairman; head, department of sanitary engineering, Johns

* its forma- Hopkins University, Baltimore, Md.
pr. PrILIP DRINKER, professor of industrial hygiene, Harvard University
School of Public Health, Boston, Mass.

1g Co., San

Dr. LYLE GILBERTSON, administrative manager, research and engineering depart-
ment, Air Reduction Sales Co., New York, N. Y.

Dr. H. FRABER JOHNSTONE, professor of chemical engineering, University of
Illinois, Urbana, I1l.

Dr. MoYer D. THomAS, department of agricultural research, American Smelting

on, Dallas,

0.
& Refining Co., Salt Lake City, Utah.
a Co.. Bir- Dr. WILLIAM P. YANT, director of research, Mine Safety Appliances Co., Pitts-
! burgh, Pa.
an Powder
Technical Information Panel
Ohio. This panel, representing the major AEC research contractors, was appointed in
% June 1948 to advise the Commission on all aspects of its technical information
% srvices. Meetings are held three times a year to work out better methods of
disseminating technical information.
mission on Dr. AteerTO F. THOMPSON, chairman; chief, technical information service, divi-

aty studies
{ accuracy
This com-

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

Rochester, N.Y.

234439—53—1¢
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- Dr. Hengy A. Bram, director, Atomic Energy Project, University of Rochester,
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Dr. BREWER F, BoARDMAN, head, technical information branch, Idaho Operation,\.
Office, AEC, 1daho Falls, Idaho. >

Dr. F. L. CUTHBERT, technical director, National Lead Co. of Ohio, C'mcinnati
Ohio. ,

W. E. DreEszEN, administrative aide to director, Ames Laboratory, Ames, Towy

WitLiam H. HAMILTON, staff assistant to assistant manager, Westinghoy,,
Atomic Power Division, Pittsburgh, Pa.

SyYLvax Haggris, manager, documents department, Sandia Corp., Albuquergy,
N. Mex. '

W. L. HarwELL, head, patents and declassification department, Carbide & Carhgy,
Chemicals Co., div. of Union Carbide & Carbon Corp. (K-25), Oak Ridge, Teny

Epwarp L. HILL, supervisor, technical services, General Electric Co,, Lockland.
Ohio. !

Joux F. HoGERTON, technical reports director, Vitro Corp. of America, New Yory
N. Y. ‘ '

FranNK R. Long, supervisor, technical information group, atomic energy Tesearch
department, North American Aviation, Inc., Downey, Calif.

GLENN MayNARD, head, technical information center, California Research angd
Development Co., Livermore, Calif.

Dr. E. J. MurPHY, assistant to research director, Carbide & Carbon Chemicalg
Co., div. of Union Carbide & Carbon Corp. (ORNL), Oak Ridge, Tenn,

Dr. G. M. MurpnY, professor of chemistry, New York University, New York, N, Y.

Dr. Danrer J, Prravum, chief, materials and information branch, division of
research, AEC, Washington, D. C.

DEnKis PULESTON, head, technical information division, Brookhaven Nationg)
Laboratory, Upton, Long Island, N. Y.

Dr. RicEARD F. RILEY, chief, radiation chemistry section, Atomic Energy Project,
University of California, Los Angeles, Calif.

D. P. RupboLpH, director, technical services division, Chicago Operations Office,
AEC, Chicago, 1. .

Dr. CHARLES SLESSER, director, division of technical information and declassig-
cation, AEC, New York Operations Office, New York, N. Y.

Dr. Rarpe CARLISLE SMITH, assistant director for classification and security,
Los Alamos Scientific Laboratory, Los Alamos, N. Mex.

Dr. JorN R. STEHN, physicist, theoretical physics division, Knolls Atomic Power
Laboratory, Schenectady, N. Y.

C. G. STeEvENsON, head, technical information, technical section, engineering
department, General Electric Co., Richland, Wash.

Dr. R. K. WAKERLING, chief, information division, Radiation Laboratory, Univer-
gity of California, Berkeley, Calif, .

Wrris H. Wavrpo, technical editor, Mound Laboratory, Miamisburg, Ohio.

Dr. Joax C. WoopHOUSE, director, technical division, atomic energy division,
E. I. du Pont de Nemours & Co., Wilmington, Del.

Dr. H. D. Young, director, information division, Argonne National Laboratory,
Chicago, IIL .
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APPENDIX 3

ResEARCH AND DEeviLopMeNT INsTALLATIONS OF THE U. S.

e Arorxic Exeray CoMMISSION

Ames Laboratory (Iowa State College, contractor),

Ames, Iowa
R e Dr. FRANK H. SPEDDING
Dl{i.ciate Direetor - Dr. H. A. WiLHELM
wistaﬂt to DIreCtor e Dr. E. F. FULMER
a8
{rgonne National Laboratory (University of Chicago, contractor),

Chicago, Il

participating institutions are:

ﬁéattelle Memorial Institute Purdue University

carnegie Institute of Technology St. Louis University

case Institute of Technology State University of Iowa

[llinois Institute of Technology Washington University (St. Louis, Mo.)

Jndiana University Wayne Unijversity

jowa State College Western Reserve University

gansas State College University of Chicago

Lovola University (Chicago, IIL.) University of Cincinnati y

Marquette University University of Illinois )

Mayo Foundation University of Kansas

Aichizan College of Mining and University of Michigan

Technology University of Minnesota

Aichigan State College University of Missouri

Northwestern University University of Nebraska

Ohio State University University of Notre Dame

Oklahoma Agricultural and University of Pittsburgh

Mechanical College University of Wisconsin

DIt O e e e ———————— Dr. Warter H. ZINN
Deputy Director ... Dr. NogMaAN HILBERKY
Business Manager__ JoeN H. McKINLEY
dssociate Director for University RelationshipS.o—_ ... Dr. JoskpH C. BOYCE
Assistant Director JoaNx T. BOBRITT

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

Janager, Westinghouse Atomic Power Division_______—________ C. H. WEAVER

dssistant Manager_ JorxN W. SIMPSON

Director of Development______ o ______ -— Dr. W. E. SHoOUPP

Lontract Manager_ _— o @ W. DEE SHEPHERD
141




142 APPENDI ,

Brookhaven National Laboratory (Associated Universities, Ine,
contractor), Upton, Long Island, N. Y.

The participating institutions are:

Columbia University Princton University

Cornell University Yale University

Harvard University University of Pennsylvanj,

Johns Hopkins University University of Rochester

Massachusetts Institute of Technology
Chairman, Board of Directors - e P. STUART Mac AULsy
President, AUI______ e LLOYD V. BErgyp,
Vice President, AUI and Laboratory Director———___.- Dr. LELAND J. Haw oRTH
Deputy Laboratory Director e Dr. Gerawp p. Tape
Asgistant Director, University Liaison - Dr. ROBERT A. PATTEBSQ\

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

e _General Manager, Operating Department____ K. R. Vax T ASBEL

Manaoer Technical Department_ . ___ Dr. K. H. KINepox

Los Alamos Smentzﬁc Laboratory (Unlversmy of Californi,
contractor), Los Alamos, N. Mex.

Director - Dr. Norris E. Braneygy
Technical Associate Director— . Dr. DaroL K. Fromax

Mound Laboratory (Monsanto Chemical Co., contractor),
Miamisburg, Ohio

Project Director___.________ . Dr. N. N. T. Saumapg
Laboratory Director . ______________ Dr. JosEPH J. BURBaar

Qak Ridge Institute of Nuclear Studies (contractor),
- Qak Ridge, Tenn. _

The sponsoring universities of the Institute are:
Agricultural and Mechanical College University of Alabama

of Texas Universgity of Arkansas
Alabama Polytechnic Institute " University of Florida
Catholic University of America University of Georgia
Clemson Agricultural College University of Kentucky

Duke University

Emory University

Florida State University
Georgia Institute of Technology
Louisiana State University
Mississippi State College

University of Louisville
University of Maryland
University of Mississippi
University of North Carolina
University of Oklahoma

North Carolina State College University of Puerto Ricx?
Rice Institute University of South Carolina
Tulane University of Louisiana University of Tennessee
Vanderbilt University University of Texas

Virginia Polytechnic Institute University of Virginia
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: ;{AJ
‘ of Couneil______ Dr. George H. Boyp
Chaif pirman of Comneil oo Dr. W. W. GRIGORIEFF
viee d;arlt of Institute_____ - Drk. PaurL M. Gross
f'reﬂpresident of Institute Dr. J. W. BEans
vic ific and Bducational Consultant——————— - Dr. GEorGE B. PEGRAM
Sf“’uume Director of Institute______________________ Dr. WiLLiaMm G. POLLARD

pxec

. pidge National Laboratory (Carbide & Carbon Chemicals Co.,
0‘37% of Union Carbide & Carbon Corp., contractor), Oak Ridge,

Tenn-

_________ . C. E. LARsON

Qimcwr”-'— _____________________________________ D:) j\ (’:I W;NBZ:}G
areh Director oo e <AL M.

outy Research Director - Dr. J. A, SWARTOUT

-girstaﬂt Research Director____ . ________ Dr. E. H. TAYLOR

i;ﬁtant Research Director (Y-12)._ - . _______ Dr. E. D. SHIPLEY

Radiation Laboratory (University of California, contractor),
Berkeley, Calif.

I S Dr. ERNEST O. LAWRENCE
e jate DirectOr e Dr. DoNaLD COOKSEY
ﬁess Manager and Managing Engineer______________ WarLrLAce B. REYNOLDS

ot Director . _ e WiILLiAM M. BROBECK
pirector, Crocker Laboratory—Medical Physics._ Dr. JosepH G. HAMILTON
;;rector, Donner Laboratory of Medical Physies_—________ Dr. J. H. LAWRENCE
yssistant Director, Donner Laboratory_____________________ Dr. HArDIN JONES

paw Materials Development Laboratory (American Cyanamid Co.,
contractor), Winchester, Mass.

DAPOEOT o e e e e e Danier M. KENTRO
sssistant Director— s Hueég H. BEIN

RBochester Atomic Energy Project (University of Rochester, contrac-
tor), Rochester, N. Y.

11 11) Dr. HENRY A, BLAIR
issistant Director for Education_ . _ . ______________ Dr. J. NEWELL STANNARD

_____________________________________________ C. M. JArvis

Sendia Laboratory (Sandia Corp., contractor), Sandia Base,
Albuquerque, N. Mex.

______________________________________________ DoxALp A, QUARLES

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

_____________________________________________ Dr. STAFFOBD WARREN
______________________________________ ROBERT J. BUETTNER

r wversity of California Medical Center, Radiological Laboratory
(University of California, contractor), San Francisco, Calif.

. ROBERT 8. STONE




APPENDIX 4

IsoToPE DISTRIBUTION DaATA

NTUMBER OF SHIPMENTS !
Aug. 2,1946, | July 1.1951, July 1.1952, T
June 30,1951 | June 30,1952 | Nov. 30,1052 | Noy o) o
-30, 1950
e, . M—_._
Shipments classified by kind of isotope:
Radioactive isotopes:

Todine 1831, .. ccccecmmmemmmem e m o 6, 982 3. 486 1, 590
Phosphorus 32.-- - 5,674 2,308 802 12,055
Carbon 14, . —--- 004 331 146 8,7h
Sodium 24 e 813 245 160 1,,'551
Sulfur 36 - ccceeeem e 392 211 77 1,20
Gold 198, 199 421 366 176 (£]
Caleilm 45 - caccccmcem e e mn e 290 12 49 S
Iron 55, 58 ccomcmcmmmmmo oo 237 129 49 465
Cobalt 60 . . - cccomamm e 348 214 72 415
Potassiim 42 .. ocueoomcorememmmmnm oo 333 124 49 634
Strontinm 89, 90 oo maeme e 116 83 35 gﬁi
(6117 SRR PP LT 2,395 1,183 455 . ag
TOtAL . - o ooommmmemcmmmmmmm e 18. 905 8, 809 3,660 o
Stable Isotopes: —=

Deuterium oxide (heavy water)....._.. 480 128 14
Deuterium (hydrogen 2) 408 97 54 62
Boron 10and 11~ ~ 119 21 17 w7
HelUMm - - oo oo emmem e mmmmmm e 8 8 3 157
Oxygen 18, . ooeamzemeaoooe 80 7 40 11?'
Electromagnetic concentrated. ... ... 460 129 35 Gii
ATgON 38 o meeocemmm oo e m e ) I PR “
Totalo - o ooemmmm e e 1,553 411 163 9 1o
Shipments to AEC Installations: -
Radioactive 4,349 1,353 426 615
BtaDIe . oo ccccmmmmmmmommomemmesooos 1,055 282 102 145

t Shipments from Oak Ridge National Laboratory, Osk Ridge, Tenn.
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LOCATION AND TYPE OF ISOTOPE USERS ®

Aug. 2, 1946-Nov. 30, 1952
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; Total number of shipments to Nov. 30, 1952,

PE DISTRIBUTION DATA

FOREIGN SHIPMENTS OF RADIOISOTOPES3

Radio-
active |

Stable

................ 151

. Radio-
‘ Country active Stable
Pakistan 3
e 10
Portugal 1
Spaif.coeeoo. 4
Sweden 167
Switzerland 47
Trieste 2
Turkey 5
Union of South Africa____.____ 28
Uruguay - - o cmmmeee e 9
Total .. 1,635 |covacooo
KIxD OF ISOTOPE
Phosphorus 32.._. ... ... 603 .. oo
Todine 131 . _ o _..... 396 |-
Carbon 14. s 185 | oaoe-
Sulfur 35 .. oo oa- 81 -
Iron 53, 589 oo 67 | emaaan
Cobalt 60 ... 96 |-
Calcium 45 ... 49 | ..
Strontium 89,90 ... 20 | -
ther . o e 120 ..
Total. . oo 1,635 | oo an
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APPENDIX 5

CurreNT AEC Uxcnasstrrep ResEarcH CONTRACTS IN PHysigy,

AND
BioLoGICAL SCIENCES, RaAw MATERIALS, AND REACTOR DEVELQpy,

Ext:

PHYSICAL RESEARCH CONTRACTS

C hemistry

Alabama, University of. J. L. Kassner and E. L. Grove, Principles, Theory
and Practice of High Frequency Titrimetry. !

Arkansas, University of. R. H. Arndt and P. B. Damon, Radioactivity of Ther
mal Waters and its Relationship to Geology and Geochemistry of Uranium )

Arkansas, University of. R. R. Edwards, Chemical Effects of Nuclear Trans.
formation.

California Institute of Technology. Harrison Brown, Fundamental Geocheny.
istry.

California Institute of Technology. Norman Davidson, Complex Iong and
Reaction Mechanisms in Solution.

California, University of. C. 8. Garner, Isotopic Exchange Reactions.

California, University of. J. H. Hildebrand, Studies in Intermolecular Forceg
and Solubility.

Canisius College. R. H. Schuler, Use of Iodine as a Radical Detector in Radis.
tion Processes.

Carnegie Institute of Technology. T.P. Kohman, Nuclear Chemistry Research,

Catholic University of America. F. O. Rice, Thermal Production and Identif
cation of Free Radicals.

Chicago, Univergity of. W. F. Libby, Radiochemical and Radiobiological
Research.

Chicago, University of. Anthony Turkevich and Nathan Sugarman, Operation
of Synchrocyclotron.

Chicago, University of. Anthony Turkevich and Nathan Sugarman, Nuclear
Chemical Research.

Chicago, University of. H. C. Urey, Natural Abundance of Deuterium and Other
Isotopes.

Colorado, University of. J. R. Lacher and J. D. Park, Thermochemical Studies
of Organic Fluorine Compounds.

Columbia University. J. L. Kulp, Uranium-Lead Method of Age Determination.

Columbia University. V. K. LaMer, Fundamental Investigation of Phosphate
Slimes.

Oolumbia University. J. M., Miller, Basic Chemical Research.

Columbia Universily. R. M. Noyes, Photochemical Reactions of Iodine.

Columbia University. W. A. Selke, Jon BExchange Chromatography.

Columbia University. 'T. 1. Taylor, Separation of Isotopes by Chemical Ex-
change.

Connecticut, University of. Roland Ward, Trace Element Distribution Between
a Melt and Solid.

1 Contracts listed as of November 30, 1952,
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' [Um'ver.sity. J. L. Hoard, Structure of Fluorocarbons, Elementary
el

Lort  and Boron Compounds. . _
3050 jvergity. D. G. Hill, Some Chemical Reactions at High Temperatures.
puke U7 "versity. R. A. Day, Jr., Study of Stability of Complex Ions.

ir ﬂl - 3

B g”wergity. W. H. Jones, Mass Distribution in Proton-Induced Fission.

- ke State University. R, E. Johnson, Exchange Between Labeled Halogens
jda

Fe!

ignd Cer
= ppride

tain Inorganic Halides.
gtate University. Raymond Sheline, Search for Long-Lived Radio-
ties; and Theoretical Nuclear Studies.
= da pniversity of. G. B. Butler and L. R. Phillips, Preparation and Prop-
= po s, of Quaternary Ammonium Jon Exchange Resins.

ert’i:;m pniversity. Michael Cefola, Formation of Complexes by Thenoyltri-
;ﬂ:oroacetate and Other Chelating Agents.
- Washington Umniversity. C. R. Naeser, Fluorides of the Rare Earth
2 - ‘,*'E}ements. .
Horgic Institute of Technology. Jack Hine, Occurrence and Rate of Certain
" penterium Exchange Reactions.
© inois Institute of Technology. R. B. Bernstein, Studies in the Field of Stable

= ysotopes.
af ;y;ﬁoois Institute of Technology. George Gibson, Fundamental Chemistry of

jum.

mg,r:; Institute of Technology. H. E. Gunning, Decomposition of Organic
Molecules by Metal Photosensitization.

Jlin0is Institute of Technology. Martin Kilpatrick, Fundamental Chemistry
of Ozone.

jinois Institute of Technology. 8. E. Wood, Properties of Non-electrolytic
SOIUﬁOBS.

[uinois, University of. H. G. Drickamer, Mechanism of Molecular Motion De-
termined from Diffusion and Thermal Diffusion Measurements.

inois, University of. P. E. Yankwich, Studies in Radiochemistry.

2 mdiena, University of. L. L. Merritt, Studies with Radioactive Tracers.

lowa, State University of. R. E. Buckles, Mechanisms of Addition of Halogen
and of Halogenation Arising from the Action of Polyhalogen Complexes on
Organic Molecules,

Imoa, State University of. LeRoy Eyring, Preparation of Rare Barth Oxides.
lowa, State University of. Karl Kammermeyer, Separation of Gases by Dif-
tusion Through Permeable Membranes,

lowa, State University of. Stanley Wawzonek, Behavior of Organic Compounds
at the Dropping Mercury Electrode. ‘

Johns Hopkins Univergity. W. S. Koski, Nuclear Chemistry.

Eansas, University of. P. W. Gilles, High Temperature Research.

Bansas, University of. P. W. Gilles, Hot Laboratory Assistance.

Bansas, University of. J. O. Maloney, Application of Radioactive Tracers to the
Design of Distillation Columns.

Louisville, University of. R. H. Wiley, Synthesis and Properties of Ion Exchange
Resins,

Hossachusetts Institute of Technology. C. D. Coryell, D. N. Hume, and J, D.
Roberts, Nuclear Chemistry Research. ‘

i Hessachusetts Institute of Technology. A. M. Gaudin, Techniques in Mineral

¢

getivl

Engineering,
Hossachusetts Institute of Technology. P. M. Hurley, Isotopic Abundances
of Strontium, Calcium, and Argon in Certain Minerals.
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Michigan State College. M. T. Rogers, Physico-Chemical Investigatiop of 11, . prd
halegen Compounds. e { et
Michigan, University of. P. J. Elving, Polarography of Organic ComDﬂunq % eced
Michigan, University of. W. W. Meinke, Nuclear Chemical Research, i pens
Michigan, University of. E. F. Westrum, Jr., Low Temperature Chemlca) The §§ 101
modynamics. e roch
New Hampshire, University of. H. M. Haendler, Inorganic Fluorides, § utd
New Hampshire, University of. H. M. Haendler, Infrared SDeCtroscopy of | § puty
organic Fluorides. o i ph:
New York State Teachers College. O. E. Lanford, Concentration of \xtm%n . 3 soutl
by Chemical Exchange. El¢
New York, University of. C. V. King, Measurement of Metal Dissolutioy Rateg f sout]
North Carolina State College. F. P. Pike, Performance of Contactorg 15 ~outl
Liquid-Liquid Extractors. or Flv
Northwestern University. Fred Basolo, Mechanism of Substitution Reactiong of ~yrat
Inorganic Complexes. N Re:
Northwestern University. J. N. Pitts, Jr., Investigation of the PhOtO-ChemiStr‘ [T
of Organic Acids, Ethers, and Ketones. Sol
Notre Dame, University of. Milton Burton, Research in Radlatxon Chemlbtr\ syrat
Oklahoma Agricultural and Mechanical College. T. E. Moore, Separatiop ot Mo
Inorganic Salts by Liquid-Liquid Extraction. i Tent
Oklahoma, University of. J. R. Nielsen, Spectroscopic Properties of Fluore. Tentt
carbons and Fluorinated Hydrocarbons. ' Det
Oregon State College. A. V. Logan, Mechanism of the J acobsen Rearrangemen; Fre
Oregon State College. 'T. H. Norris and J. L. Huston, Study of Generalized Acig. Tern:
Base Phenomena with Radioactive Tracers. of 1
Oregon State College. Joseph Schulein, Separation of Deuterium from Hydroge, 7'0{411*
by Means of Zirconium Metal. tiol
Oregon, University of. D. F. Swinehart, Construction of Mass Spectrometer for viak,
Use in Studying Chemical Reaction Kinetics in the Gas Phase. _con
Pennsylvania State College. T. F. Bates, Mineralogy and Petrography of Ura- Ulah,
niferous Shales and Lignites. . by
Pennsylvania State College. W. C. Fernelius, Stabilities of Coordination Com- tlat,
pounds and Related Problems. Fre
Pennsylvania State College. B. F. Howell, Jr,, Dielectric Constant of Rocks yand:
and Minerals. 1'«131312
Pennsylvania State College. C. R. Kinney, Chemical Nature of Organic Matter che:
in Uraniferous Shales. Virgis
Pennsylvania State College. W. W. Miller, Chemical Reactions Induced in Con- Lig:
densed Systems by Beta Decay. Wash
Pittsburgh, University of. Henry Freiser, Development of Organie Reagents Ton:
in Inorganic Analysis. Wash
LoV . Pittsburgh, University of. Robert Levine, Synthesis of Beta-Diketones and Beta- Isot
Ln Ketoesters with Heterocyclic Nuclei. Wayn
! Princeton University. N. H. Furman, Research in Analytical Chemistry.  Dih
Princeton University. John Turkevitch, Study of Nucleation Processes. Wayn.
Purdue University. H. C. Brown, Chemistry of Polyvalent Metal Halides. Weste
Purdue University. W. W. Brandt, Metal Ion Chelate Complexes. Ads
Purdue University. Thomas DeVries, Polarographic Studies in Nonaqueous Wiseo
P - Wiineo
- —
- e ——————————
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: gjfé leéf polytechnic Institute. L. G. Bassett, Solvent Extraction of Inorganic

}gnssﬁ University of. E. 0. Wiig, Radiochemistry.

giE7

ggrkfés pniversity. E. R. Allen, Polar Inorganic Coml?ounds.
HA . pniversity. 'W. Rieman III, Analytical Chemistry of the Polyphos-
—ig{*f@
giéﬁw& california, University of. H. L. Friedman, Solutions of Inorganic
Eo Eﬂ:)lvtes in Solvents of Low Dielectric Constant.
lectr blina, University of. 0. D, Bonner, Ton Exchange Equilibria.
soath gg:alina , University of. H.W.Davis, Use of Carbon 14 in Study of Allylic
yniversity of. B. P. Burtt, Mechanism of Gaseous Radiation Chemical
_ 0 actions of Electrons.
Red e, University of. Louis Gordon, Coprecipitation from Homogeneous
S"f,:;f;]{ioyns and Analytical Chemistry of Thorium.
i €, [niversity of. Henry Linschitz, Photochemical Reactions of Complex
3 Molecules in Condensed Phase. ) ‘
- Ane8SEe, University of. G. K. Schweitzer, Study of Radiocolloids.
§ nessee, University of. H. A, Smith, Rates of Catalytic Reactions Involving
jg?,egterinm, and Relative Vapor Pressures of Water and Deuterium Ozxide in the
presence of Certain Salts.
« ANCSSEE, University of. P. B. Stockdale, Chattanooga Black Shale as a Source
" of Uranium.
208, University of. G. H. Ayres, Spectrophotometric Quantitative Determina-
' tion of the Platinum Metals.
[tah, University of. Henry Eyring, Research on Surface Chemistry and Zir
conium Corrosion Studies.
rish, University of. A. L. Wahrhaftig, Ionization and Dissociation of Molecules

gt e €,

:
2

4 iy Electron Bombardment.

% r1ah, University of. B. J. Zwolinski, Induction of Chemical Reactions by High

§ Frequency Discharges in Gases. :

2 renderbilt University. E. W. Jones, Raman Spectra of Some Inorganic Com-

* tanderbilt University. M. D. Peterson, Radiation Stability and Inorganic Radio-
chemistry.

tirginia Polytechnic Institute. N, F. Murphy, Mass Transfer Studies in Liquid-
Liquid Extraction. )
Vashington, State College of. H. W. Dodgen, Formulae and Stability of Complex
lTons in Solution.

Vashington University (St. Louis). J. W. Kennedy, Separation of Lithium
Isotopes. '

Hayne University. K. H. Gayer, Solubility of Uranium and Thorium Oxides in
Dilute Acid and Base.

Fayne University. R. B. Hahn, Analytical Chemistry of Radioactive Elements.

Festern Reserve University. E. L. Pace, Thermodynamic Properties of Gases

~Adsorbed on Solids.

Fisconsin, University of. W. J. Blaedel, High Frequency Titrations.

Fisconsin, University of. Farrington Daniels, Uranium Exploration and Re-
tovery from Low Grade Ores.
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Wisconsin, University of. E. L. King, Rates and Mechanisms of Oxidatiqy, Re.

actions Involving Cerium (IV). .
Wisconsin, University of. J. E. Willard, Application of Radioactive ISOtOpeqt
2 g

Chemical Problems.
Yale University. H. S. Harned, Diffusion Coefficients of Electrolytes ang

Molecules.

Metallurgy

anwwmnm‘ Je——

Alabama, University of. 'T. N. McVay, Investigations of Enamels on Metq)g

Alfred University. V.D.Frechette, Graphitization of Carbon.

Arkansas, University of. W. T. Smothers, Recrystallization of Alumingpy Orxige

Armour Research Foundation. Max Hansen, Phase Diagrams of Zirconiyy,

Bausch and Lomb Optical Co. N.J. Kreidl, Irradiation Damage to Glagg,

Oalifornia, University of. E.R.Parker, Creep of Alloys.

California, University of. J. A. Pask, Mechanics of Metal Ceramic Bonding,

Carnegie Institute of Technology. George Derge, Electrochemical Studiey o
Nonaqueous Melts.

Carnegie Institute of Technology. Roman Smoluchowski, Studies of Graip
Boundaries and Lattice Imperfections.

Carnepgie Institute of Technology. Roman Smoluchowski, Radiation Damage
Studies.

Chicago, University of. Lothar Meyer, Structure and Properties of Graphite,

Columbia University. G.L. Kehl, Mechanism of Metallographic Etching,

Oolumbia University. H. H. Kellogg, Electrolytic Production of Zirconium.

Columbia University. T. A. Read, Diffusionless Phase Changes in Solid Metals
and Alloys.

Columbia University. W. A. Selke, Thermodynamic Properties of Sodium Vapor,

Dow Chemical Co. J. C. McDonald, Effect of Nonmetallic and Alkali Meta)
Impurities on the Corrosion Characteristics of Magnesium.

General Electric Co. J. H. Holloman, Development of Zirconium Alloys.

General Electric Co. J.D. Nisbet, Fundamental Metallurgical Research.

Graham, Crowley, and Associates. C. A. Crowley, Electrowinning of Zirconiam.

Great Lakes Carbon Corp. L. H. Juel, High Density Graphite.

Horizons, Inc. M. A. Steinberg, Preparation of Thorium Metal.

Horizons, Inc. Eugene Wainer, Electrodeposition of Zirconium Metal.

Illinois Institute of Technology. T.J.Neubert, Imperfections in Solids.

Illinois, University of. P. A.Beck, Annealing of Cold Worked Metals.

Illinots, University of. Frederick Seitz, Mechanism of Substitutional Diffusion
in Metals.

Illinois, University of. Frederick Seitz, Experimental and Theoretical Investi-
gation of Radiation Damage in Solid Materials.

Iowa, State University of. N. C. Baenziger, Structure and Properties of Inter-
metallic Compounds.

Massachusetts Institute of Technology. M. B. Bever, M. Cohen, B. Averbeck,
Thermodynamics of Metal Solutions; Solid Solutions and Grain Boundaries;
and Fundamentals of Cold Working and Recrystallization.

Massachusetts Institute of Technology. S. C. Collins, Mechanical Properties of
Metals at Low Temperatures.

Massachusetts Institute of Technology. F. H. Norton, Metal-Ceramic Inter-
actions.

Massachusetts Institute of Technology. F. H. Norton, Refractories Research.
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Hdatigy R ' waohfl”"“ Institute of Technology. B. E. Warren, Studies of Radlation
¥
ISotopes ) pﬁmgiiozina State College. K. O. Beatty, Thermal Properties of Nonmetallic
to ;,’@ﬁﬁe,ials at High Temperatures.
rolyteg an Stat@ University. C.H. Shaw, Soft X-ray Absorption and Emission Spectra.
(mo pniversity of. Pierre VanRysselberghe, Polarographic Studies on the
ore . ogion of Zirconium.
5 o Jwania State College. H.J. Read, Corrosion of Zirconium.
% eghurd University of. W.E. Wallace, Thermochemistry of Alloys.
Metalg § - it eUniversity. Karl Lark-Horovitz, Radiation Damage Studies.
) § P#;; claer Polytechnic Institute. H. B. Huntington, Anisotropic Self-Diffusion
U Oxige  § Ty Metals : : :
reoninp, s ’-aflford DUniversity. O. C. Shepard, Resistance of Materials to Environment
Glass, 3 Sk yolten Lead and Bismuth.
§ 0gnio Hlectrio Products, Inc. W. E. Kingston, Self-Diffusion and High
Bonding, : syTemperature Phenomena. ,
Studieg of 1 £85€6s University of. E. E. Stansbury, Energy Changes from Plastic De-
- formation. e .
8 of Grayy " Fichits, University of. Luther Lyon, Permehbility Methods of Determining
© gprtace Areas of Finely Divided Materials.
on Damage
Physics
aphite,
1g. {  uebema Polytechmique Inmstitute. Howard Carr, Research with Mass Spec-
dum. trometer.
olid Meta)g garto} Research Foundation. W. F. G. Swann, Cosmic Ray Showers and
Counters.’
lium Vapor, Brown University. R. A. Peck, Jr., 500 Kev Cockroft-Walton.
lkali Metyj california Institute of Technology. C. D. Anderson, Cloud Chamber Cosmic Ray
1 studies’
s. california Institute of Technology. R. F. Bacher, One Billion Volt Electron
h, Synchrotron. ‘
Zirconium, californic Institute of Technology. J. W. DuMond, Precision Nuclear Spec-
troscopy.

Celifornia Institute of Technology. W. A. Fowler, Energy Levels in Light Nuclei.?
colifornia, University of. R. B. Brode, Mesons and Showers.?
3. Califernia, University of. J. R. Richardson, Proton Range Energy Studies.?
Carnegie Institute of Technology. Edward Creutz, Nuclear Research Using 400
i Diffusion . Mev Cyclotron.

* (ase Institute of Technology. R. S. Shankland and E. F. Shrader, Gamma Ray

<L MM N i

b it

~a] Investi- Spectra Produced from 30 Mev Betatron.

i Chicago, University of. S. K. Allison, Interactions of Light Nuclei.
»s of Inter- - Chicago, University of. H. L. Anderson, High Energy Proton Studies.?

: Chicago, University of. Marcel Schein, High Energy Primary Interactions.?
_ Averbeck, Columbia University. W. W. Havens, Jr., Nuclear Physics Research.
soundaries: Columbia University. L. J. Rainwater, High Energy Proton Studies.?

Columbia University. C. H. Townes, Nuclear Moments and Masses by Micro-

-gperties of ;2 wave Spectroscopy.
3 Comnecticut, University of. S. S. Friedland, Mass Spectrometry.
.mic Inter- Cornell University. R.R. Wilson, Photon-Meson Reactions.?
\_
esearch. 1 Contract administered through the Office of Naval Research, Washington, D. C.
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Duke University. H. W. Newson, Nuclear Physics with 4 Mey EIGCtrost
Generator,

Duke University. W. M. Nielsen, Cosmic Ray Stars.?

Floride, University of. D. O. Swanson, Low Energy p-d Scattering,

George Washington University. Zoltan Bay, Short Life-Times.*

Harvard University. Norman Ramsey, High Energy Particle Intemetmn E

Lilinois, University of. G. M. Almy and F. W. Loomis, Nuclear stmteg
Schemes.®

Indiana, University of. A.C. G. Mitchell, Beta and Gamma Spectra®

Towa, State University of. J. A. Jacobs, Research with Electrostatic Genemt

Towa, State University of. J. A. Van Allen, Ultra High Altitude Cosmie Rags o

Johns Hopkins University. G. H. Dieke, Molecular Spectra of Tl'ltmm
Fluorescent Spectra of Solid Uranium Compounds.

Jokns Hopkins University. 8. S. Hanna, Neutron Cross Section Measurey,,

Kansas State College. C. M. Fowler, Precision Beta Ray Spectrometrv

Kansas, University of. J. D. Stranathan, Precision Proton Reactiong?

Massachusetts Institute of Technology. G. R. Harrison, Echelle SDECtI'OSCOpy

Massachusetts Institute of Technology. M. S. Livingston, Energy Levely g,
Radioactivity.®

Michigan, University of. J. M. Cork, Beta and Gamma Ray Spectra.’

Michigan, University of. H. R. Crane, 300 Mev Racetrack Synchrotron,

Michigan, University of. W. E. Hazen, Cosmic Ray Showers and Penetragiy,
Particles.?

Michigan, University of. W. C. Parkinson, Nuclear Research with 49, h
Cyeclotron,

Minnesota, University of. C. L. Critchfield, Heavy Particle Component:

Minnesota, University of. J. H. Williams, Precision Particle Scattering.

Minnesota, University of. J. H, Williams, 50 Mev Ion Accelerator.

Nebraska, University of. Theodore Jorgenson, Jr., Energy Losses of Low Energy
Charged Particles.

New York Universily. 8. A.Korff, Relative Neutron Intensities.’

North Carolina, University of. A.V, Masket, Nuclear Disintegrations in Phote.
graphic Plates.

North Carolina, University of.
Intensity Fluctuations.

Northwestern Undiversity. J. H. Roberts, Use of Photographic Emulsions En-
riched in Lithium 6.

Notre Dame, University of. Bernard Waldman, Energy Spectra of Excited
Nuclei.*

Nuclear Development Associates. Herbert Goldstein, Fast Neutron Data.

Ohio State University. J. N. Cooper, Nuclear Spectroscopy with Van de Graaff
Generator.

Ohio State University. J. G. Daunt, Low Temperature Physics and Nucleur
Paramagnetism.

Ohio State University. Herschel Hausman, Modification of 42-inch Cyclotron.

Oregon State College. E. A, Yunker, Construction of 37-inch Cyclotron.

Pennsylvania, University of.- W. F. Love, Solid State Physics at Low Tempera-
tures.

Pennsylvania, University of. W.

Pittsburgh, University of. A.J. Allen, Precision Particle Scattering.

Princeton University.

Princeton University. M. G. White, Nuclear Research using 17 Mev Cyelotron.

¥ IUGE

T

Mty

E. D. Palmatier, Studies of Narrow Showers and

3 Contract administered through the Office df Naval Research, Washington, D. C.

E. Stephens, Beta and Gamma Ray Studies”

G. T. Reynolds, Meson Energy Spectra Stars and Bursts.?
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f#”to Rico, University of. Letitia Del Rosario, Meson Studies at Low
g 2

Al ﬁw?:;:versity. Ernst Bleuler, Research with Cyclotron.

M 'ue University. Karl Lark-Horovitz, Modification of the Cyclotron.

v Univergity. F. F. Rieke, Electron Accelerator Development.

M o pniversity. R. M. Whaley, Research with Synchrotron.

F*;;;ag,- Polytechnic Institute. G. N. Glasoe, High Speed Coincidence Cir-
E

its and Beta Ray Spectrometry.
.o Institute. T. W. Bonner, Nuclear Physics of Light Elements.

3 R er, University of. R. B. Marshak, High Energy Nuclear Physics,
F U ors University. F. G. Dunnington, Nuclear Moments.*
+ anford Unversity.  Felix Bloch, Nuclear Moments.’

A

¥ wford Univergity. E. L. Ginzton, Billion Volt Electron Reactions,’
i

§ . ouse, University of. Kurt Sitte, Cosmic Ray Research.

= 3 {gms. University of. E. L. Hudspeth, Fast Neutron Interactions.

?Mefbﬂt University. S. K. Haynes, Beta Ray Spectroscopy. .
ﬁ,,,derbilt University, D. L. Hill, Neutron Spectroscopy with Specific Ioniza-

tion Techniques.

. goshington, University of. J. BE. Henderson, Meson Momenta and Positive

Excess.

: Foshington, University of. A. L. Hughes, Nuclear Structure and Shell

structure.’
Fashingion, University of. J. H. Manley, 60-inch Cyclotron Program.

washington, University of. R. D. Sard, Meson Production and Disintegration.?
risconsin, University of. J. R. Dillinger and C. K. Mclane, Low Temperature

Physics.
wisconsin, University of. R. G. Herb, Nuclear Research with Electrostatic

Generator.

Wisconsin, University of. R. G. Sachs, Theory of Light Nuclei.

Yole University. Gregory Breit, Theory of Nuclear Structure.®

Yole University. Henry Kraybill, Atmospheric Showers.?

yole Unpversity. K. O. Pollard, Energy Levels, High Speed Counting Tech-
niques.’

Yalg University. H. L. Schultz, Neutron Cross Section Measurements.

Yole University. W. W. Watson, Radioactivity Studies.

BIOLOGY, BIOPHYSICS AND MEDICINE RESEARCH CONTRACTS
Biology

dgriculture, Department of. H. R. Birq, Embryonic Metabolism and Internal
Radiations,

Apriculture, Department of. F. W. Parker, The Improvement of Soil Man-
agement and Crop Production Through Investigations with Isotopes.

dgriculture, Department of. Berley Winton, Study of the Effects of Radiation
on Chickens.

dmerican Meat Institute Foundation (Chicago). B. S. Schweigert, Relation
of Vitamin B,, to Nucleic Acid Metabolism,

\——
'Contract administered through the Office of Naval Research, Washington, D. C.
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Amherst College. P. T. Ives, Research in Radiobiology and B'lOChemjcal
petics Using Radioactive Isotopes.

Amherst College. G. W. Kidder, Studies on Nucleic Acid and Free Nuel
Synthesis in Normal Tissue and in Tumor Tissue Using Carbop 14

Arizona, University of. W. H. Fuller and W. T. McGeorge, Utﬂization
Phosphorus from Biological Material and Uptake of Strontinm by Varj o
Type Crops. vus

Arkansas, University of. Jacob Sacks, Study on the Phosphorylation Cyal
the Intact Animal Using Radioactive Phosphorus.

Arkansas, University of. J. M. Siegel, Investigation of Intermediary Metaby.
lism of the Photosynthetic Bacteria,

Battelle Memorial Institute. K. 8. Chester, The Nutrition of Obligate Parasitgg
in Plants,

Battelle Memorial Institute. K. 8. Chester, The Use of Radioactive Indicaty,
in the Study of Mode of Action of Fungicides. §

Boston University School of Medicine. W. C. Boyd, Blood-Group-Specific Hemgy
glutining from Plant Sources. &

Boyce Thompson Institute (Yonkers). G. L. McNew, Use of Tracer-Labeued
Fungicides in Determining the Mechanics of Protecting Plants from Fungys
Diseases. °

Brown University. J. W. Wilson, The Role of the Intestinal Flora in Radiatiog
Injury. .

California Institute of Technology. G. W. Beadle, The Genetic and Crtologica}
Effects of High Energy Radiation.?

California Institute of Technology. Henry Borsook, Biological Synthesis of
Protein with Use of Isotopes.? '
California, University of. H. A. Barker, W. Z. Hassid, and C. O, Delwiche,
Tracer and Enzymatic Studies on the Metabolism of Plants and Bacteria,
California, University of (Davis). A. 8. Crafts, The Use of Radioactive Iso
topes and Other Indicators to Study Absorption and Distribution of Herbi-

cidal Chemicals in Plants,

California, University of (Davis). Q. H. Hart, The Effect of Radiation on Work
Capacity and Longevity of the Dog. '

California, University of. Louis Jacobson and Roy Overstreet, Study of the
Internal or Metabolic Factors and the External or Environmental Factors
Influencing Ion Absorption by Plants.

California, University of (Davis). Max Kleiber, Intermediary Metabolism of
Organic Compounds and Biological Synthesis in Farm Animals.

California, University of. P. R. Stout, Micronutrient Hlement Nutrition of
Plants as Determined by Essential and Non-Essential Soil Borme Heavy
Metals of Importance in Plant Nutrition.

California, University of (Riverside). F. M. Turrell et al., Use of Radioactive
Tracers in Studies of the Mode of Action of Organic Insecticides.

California, University of, at Los Angeles. 'T. A. Geissman, The Sites and Mech-
anisms of Action of Physiologically-Active Substances, with Particular Appl-
cation to Drugs upon the Autonomic Nervous System.

California, University of, at Los Angeles. S. G. Wildman, The Study of Plant
Virus as Approached by the Study of the Normal Plant Proteins.

Chicago, University of. Hans Gaffron, Effect of Blue and Dark Red Light upon
Reactivation of Ultraviolet Treated Photosynthetic Micro-organisms.

Chicago, University of. E. M. K. Geiling, Blosynthesis of Radioactive Drug
Compounds.
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4gricultural College. J. G. Dinwiddie, Jr., Investigation of the Mode ~
;zgﬂm&on of Maleic Hydrazide as a Plant Growth Regulator.

of Agia pniversity. Theodore Dobzhansky, The Population Genetics of Species
m

ety prosophila. |
o= ¢ University. C. G. King and H. B. Burch, To Identify Precursors and

;‘:i"""bproduds Containing Radiocarbon, in Studies of the Role of Glucose,
ol bic Acid, ete., in Metabolism.

I 0’_0 Oniversity. J. H. Taylor, Nucleic Acid and Protein Synthesis in In-

""":"m?;;al Cells and Chromosomes Studied by Radioactive Tracers and Auto-

i¥
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fadiogfﬂphs' . » . .

= tiout Agricultural Experiment Station. J. G. Horsfall and A. E. Dimond,

§ (o capy of Plant Disease by Nuclear Radiations.

= i pniversity. M. R. Zelle, Cytological and Genetic Studies of Bacteria
£ I'zelﬂ'ted to Effects of Radiation. .

¥ ¢, University of. A. M. Clark, Radiation Effects upon Haploids and

= gﬁﬁgids of Habrobracon.

{ mp’unwersitz/. 1. E. Gray, (A) Studies on Synthetic Potentialities of Liver

§ M J.fe jel In Vitro; (B) Shell Formation in Mollusks as Studied by Radloisotopes.

1 '\ucym'versity. P. J. Kramer, Study of the Factors Affecting the Absorption

L ‘:;enadioactive Phosphorus by Mycorrhizal and Non-Mycorrhizal Roots. of

E .

,Pme'w, Thurston Laboratories (Los Angeles). B. H. Ershoff, Comparative
" gftects of the Known B Vitamins and an Unidentified Antitoxic Factor in Liver
éﬁRadiation Injury in the Rat.
= gaory pUniversity. A. V. Beatty, Studies of the Influence of Oxygen Level and
§ Temperature on the Effects of Ionizing Radiation.
: sorida, Univergity of. G. K. Davis, J. P. I'easter, and A. M. Pearson, Con-
" wptration of Mineral Elements in the Fetus and the Relationship to Placental
transfer of these Elements. .
grgham University. E. V. Brown, Fate of Thiamine and Thiamine Analogs
in the Animal Body. Mechanism of Thiamine Inhibition by Thiamine Analogs.
rordham University. F. F. Nord, Investigation on Enzymatic Degradation of
2 xative and Chemically Modified Proteins.
§ seorgia, University of. E. P. Odum and J. J. Paul, An Beological Study of Land-
"5 TUse, Succession, and Indicator Invertebrate and Warm-Blooded Vertebrate
Populations of the Savannah River Operations Areas.
farris Research Laboratories (Washington, D. C.). Milton Harris, The Chem-
istty of Biosynthesized Isotopically Labelled Cellulose and Allied
Polysanccharides.
Barvord Unmiversity. Karl Sax, Intensity of Radiation and Chromosome
Breakage?
fmeard University. L. A. Hansborough, The Effect on Fertilization and De-
velopment of Labelling the Germ Cells.
taho, University of. W. K. Ferrell, and B. B. Hubert, A study of Absorption
_ ind Translocation of Mineral Elements in Diseased and Healthy Western White
: Pineby the Use of Radioactive Materials.
¢ linois, University of. I C. Gunsalus,
Carbohydrates.

g “inois, University of. R. G. Hansen, Utilization of Carbon 14 in Studies of

Intermediary Metabolism of

the Metabolism of Lactose.
', ——

_ *Contract administered through the Office of Naval Research, Washington, D. C.
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-~ Illinois, University of. B. C. Johnson, Nutritional Biochemistry

 Indiana University Foundation. W. J. van Wagtendonk and W, A, Miten
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) ) : : O the Mg,
olism of Vitamins and Amino Acids. at,.

Illinois, University of: H. H. Mitchell, Content in Human Tissues of E)
Trace Elements. ey,

Indiana University Foundation, Felix Haurowitz, The Mechanism of the
bination of Antigen and Antibody.

Indiana University Foundation. H. J. Muller, The Influence of Radiati,
Altering the Incidence of Mutations in Drosophila. n

Indiana University Foundation. T. M. Sonneborn, Specific Immobi)j,
Substances (Antigens) of Paramecium Aurelia.

COm_

Atioy,

Immunochemistry of Paramecium Aurelia. 1soy,

Interior, Department of. W. A. Chipman, Survey of the Accumulation of Ragj
activity in Marine Invertebrate Animals. o

Jowa State College. Samuel Aronoff, Metabolism and Physiology of Roots,

Jowa State College. J. W. Gowen and Janice Stadler, Quantitative Study
Lifetime Sickness and Mortality and Progeny Effects Resulting from EXDosu:i
of animals to Penetrating Irradiation.

Towa State College. Fritz Schlenk, Nucleic Acid Metabolism.

Towa State College. L. A. Underkofler, Combined Biochemical and Physio.
logical Action of Tyrosine and Vitamin Bm.

lowa State College. C. H. Werkman, Synthesis and Dissimilation of Bacterig]
Nucleic Acids.

Johns Hoplkins University. Robert Ballentine and W. D. McElroy, Metaboligp
and Functional Significance of Cobalto-Protein.

Johns Hopkins University. B. F. Chow, Purification of Intrinsic Factor i
Gastric Juice.

Johns Hopkins University School of Medicine. Theodore Enns and Franeis

~ Chinard, A Study of Relative Diffusion Rates of Isotopes from Capillaries,

Johns Hopkins University. R. M. Herriott, (A) Transformation of E. Coli B
from Virus Sensitive to Virus Resistant or Vice Versa; (B) Chemical angd
Nutritional Studies of Bacterial Viruses.

Johns Hopkins University. W. D. McElroy and C. P. Swanson, Modification
through the Use of Supplemental Environmental Factors of the Frequency
of Gene and Chromosome Changes Induced by X-rays, Ultraviolet Light and
Nitrogen Mustard. ‘

Johns Hopkins University. C. P. Richter, Part Played by the Adrenals in the
Ability of Rats to Withstand Radiation Effects.

Kansas State Qollege of Agricullure and Applied Science.
of Insects and Insecticides with Tracers.

Kansas, University of. C. A. Leone and A. B. Leonard, The Hemopoietic Physl-
ology of Native Rodents.

Kentucky, University of. H. P, Riley, The Protective Effect of Certain “‘Chemi-
cals on the Sensitivity of Plant Chromosomes to Ionizing Radiation.

Long Island Biological Association, Inc. Bruce Wallace, Adaptive Value of
Experimental Populations Exposed to Radiations.

Louisiana State University and Agricultural and Mechanical College. H. 3.
Bennett, The Effects of Radioisotopes on the Developmental Stages of Trema-
todes,

Louisiana State University and Agricultural and Mechanical Colicge. J.F
Christman and Virginia Williams, The Effect of Biotin on Acetate Utilization
and Lipide Synthesis by Micro-organisms.
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» State Univergity. H. E. Wheeler, Investigations of the Physiology,
i efics and Host-Parasite Relationships of Plant Pathogenic Fungi by the
Ger £ Radioisotopes.

Use OBioloai'«G‘a'l Laboratory, Woods Hole, Mass. P. B. Armstrong, (A) Studies
ye ne physiology of Marine Organisms Using Radioisotopes; (B) Investigation
oot Biochemistry of Cell Nuclel Using Radioisotopes.
Ofthid University of. J. C. Shaw, The Metabolism of Radioactive Carbon
b oy unds in Lactating Ruminants.
mP:d Universily of. Edward Steers, The Nature and Function of the
':'{fwlfac;ment of P-Amino-Benzoic Acid by D-Lysine as a Growth Factor for
fwobaomas Arabinosus 17-5,
usetts, University of. P. A. Swensgon, Effects of Ultraviolet Radiations
¥ phosphate Turnover of Yeast Cells in the Presence of Galactose,.
g;eiydr” State College. R. U. Byerrum and C. D. Ball, A Study of Trans-
methylation in Plants Using Carbon 14 as a Tracer.
Jichigan State College. Bergene Kawin, The Metabolism in Animals of Some
Radionuclides Derived from Fission. :
yichigon State College. H. B. Tukey, The Absorption and Utilization of Radio-
active Minerals Applied to the Leaves of Plants.
yichigan State College. L. F. Wolterink and E. P. Reineke, Hormonal and
" Notritional Factors which Influence the Biological Half Lives of Calcium
and Strontium in Animals (Including Studies of Intestinal Absorption).-

yichigan, University of. J. V. Neel, The Estimation of the Rate of Mutation
of Certain Human Genes.

innesote, University of. R.T. Holman, Studies in Lipid Metabolism by Means
of Radioactive Tracers.

yinnesota, University of. W. E. Peterson et al, Study of Milk Fermation by
the Use of Radioactive Carbon Compounds.

Vinnesota, University of. E. C. Stakman, Effects of Radioctive Substances on

Plant Pathogens and Other Micro-organisms,
yissouri Botanical Gardens. Edgar Anderson, Investigation of Natural and

Radiation-Induced Mutations in Nicotiana.
ilissouri, University of. Samuel Brody, Determination of Thyroid Activity in

Farm Animals by the Use of Radioactive Tracers.

Vissouri, University of. Jacob Levitt, Translocation of Mineral Substances in

Plants.

Kissouri, University of. L. J. Stadler, The Genetic Nature of Induced Mutations.

Yebraska, University of. E. F. Frolik and Rosalind Morris, The Genetic Effects
of Thermal Neutron Irradiation of Crop Seeds.

Yew York Medical Oollege. Carl Neuberg, Factors Influencing the Solubility of
Heavy Metal Compounds and Their Metabolism.

North Carolina Btate College. W. C. Gregory, Effects of Nuclear Reactor Radi-
ation upon Genetic and Physiological Characteristics of Peanuts.

Yorth Carolina State College. N, S. Hall, Study of the Movement of Ions Through
Soll Systems.

Yorth Oarolina State College. S. B. Tove, A Study of the Effect of the Diet on
Lipid Metabolism Using Carbon 14.

Yorth Carolina State College of Agriculture and Engineering. D. 8. Grosch,
The Genetic and Developmental Effects of Ingested Radioactives. :

Yorth Caroling, University of. D. P. Costello, The Effects of Radiations of
Specific Energies on Mitosis.

QLR ATl B




BU00T 1 &

160

North Carolina, University of. Maurice Whittinghill, The Partial Eliminati
of Lethal Genes Before Reproduction in Drosophila by the Use of Envt».&ﬁ
mental Agents. tfon.

Northwestern University. G. H. Mickey, Comparison of the Delayeq
Produced by Chemical Mutagens and by X-rays.

Notre Dame, University of. C. S. Bachofer, Study of Protection of Viryg Syst
Against Irradiation.

Oberlin College. G.'T. Scott, Studies on the Physiology of Ion ACCUmulatio
Electrolyte Balance in Living Cells.

Ohio Agricultural Ezperiment Station. Thor Kommedahl, The Physig),
Genetics of Plant Pathogenic Micro-organisms When Grown in the Preg
VYarious Radioisotopes.

Oklahoma Agricultural and Mechanical College. R. M. Chatters, Effectg of Rag
ation on Plant Growth. : -

Oklahoma Agricultural and Mechanical College. Robert MacVicar, Isotope 1y
vestigation of the Mechanism of Nitrate Reduction in Bacteria, i

Oklahoma Research Institute, University of. R. W. Goff, S8tudy of the Effects
of Isotopic Irradiation on Embryonic Capillaries.

Oklahoma Research Institute, University of. Lawrence Rohrbaugh ang E L
Rice, Study of the Translocation of Tagged 2, 4-D and Other Growth Regula.-
tors in Plants in Light and Darkness.

Oregon State College. V. H. Cheldelin and B. E. Christensen, Vitamin-Ammo
Acid and Carbohydrate-Amino Acid Interrelationships, Using IsotODic Tracer,

Oregon State College. 8. C. Fang, The Mode of Action of Labelled 2, 4-Djchior,.
phenoxyacetic Acid and Similar Agents.

Oregon, University of. F. J. Reithel, An Investigation of Lactose Synthesig in
Mammary Gland Homogenates.

Pennsylvania, University of. E. D. DeLamater, Studies on the Cytology ang
Cytochemistry of Micro-organisms,

Pennsylvania, University of. D. R. Goddard and William Stepka, A Study of
“ Sulfate Reduction and the Bilosynthesis of Organic Sulfur Derivatives i
Higher Plants.

Pennsylvania, University of. Stuart Mudd, The Internal Organization of Norma}
and Phage-Infected Bacterial Cells, With Especlal Reference to Activation of
Latent Phage Infection by Ultraviolet Radiation.

Pennsylvania, University of. D. W, Wilson, Synthesis of Isotopiec Carbon Com.
pounds Used in Blochemistry.

Pitteburgh, University of. Ralph Buchsbaum, The Effects of Radiation on
Living Cells in Tissue Culture in Perfusion Chambers.

Pittsburgh, University of. M. A. Lauffer, Study of the Correlation of Radigtion
Effects With Physical and Chemical Changes in Viruses.

Purdus Research Foundation. Henry Koffler and P. A. Tetrault, Use of Radio-
active Isotopes in Studying Mold Metabolism With Emphasis on the Assimila-
tory Mechanisms of Penicillium Chrysogenum and Other Representative Molds.

Purdue Research Foundation. Henry Koffler and D. M. Powelson, The Physi-
ology of Hydrogen Bacteria.

Reed College. F. P. Hungate, The Application of the Radioactive Tracer Tech-
nique in the Field of Cellular Metabolism.

Reed College. A. H. Livermore, The Biochemical Synthesis of Peptide Bonds.

Reed College. A. F. Scott and A. H. Livermore, The Effect of Ionizing Radlation
on Biochemical Compounds.

Rice Institute. A. C. Chandler and R. V. Talmage, Physiological Action of
Relaxin and Related Studies on Cellular Metabolism.
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o0 B. JaOkson Memorial Laboratory (Bar Harbor, Maine). K. 8. Russell and
S Murray, The Maintenance of a Genetically Controlled Colony of Mice
Reqearth . _ )

Umversity. J. E. Gunckel, Histological and Physiological Effects of
71;; dlauon on Tradescantia Paludosa.

il Dniversity. H. H. Haskin, DlStI‘lbUthl’l and Accumulation of Radio-

i&‘“weﬁ s of Physiological Importance in Shellfish.

?’Eo%eouege A, F. Blakeslee, Studies on Effects of Neutron Radiation on

o romosome and Gene Changes in Datura.
Cl:hsonwm Institution. R.B. Withrow, A Biochemical Investxgatlon of Radiant
gpu

ergy as it Affects Photomaturation in Green Plants.

th Caroling, University of. W. E. Hoy, An Ecological Study of .the Land

Piaﬂts and Cold-Blooded Vertebrates of the Savannah River Project Area

ore and After Installations Have Been Completed.

south Dakota State College. E. 1. Whitehead and O. E. Olson, Metabolism of
Qelemum and Radioactive Sulfur in Plants,

goulhern California, University of. H. J. Deuel and A. L. S. Cheng, Effects of
padiation on Intestinal Absorption and Metabolism of Fats and Carbohydrates.

southern 1Uinois University. C. C. Lindegren, The Effects of X-Irradiation
on & Polyploid Series of Yeast Cultures Containing Determined Amounts of

g;:;g;ﬂ Research Institute. H. E. Skipper. Body Retention of Carbon 14.

:Swthm Research Institute. H. I. Skipper and L. L. Bennett, Jr., Use of Radio-
active Isotopes for Study of Certain Chromosome-Coenzyme Relationships.

stanford University. A. C. Giese, Studies on Photoreactivation Following Ultra-
violet Irradiation Injury.

Syraouse University, B. 8. Strauss, The Study of Intermediate Carbohydrate
Metabolism in Neurospora Using Radioactive Carbon and Biochemical Mutants.

Tennessee Agricultural and Industrial State College. H. B. Crouch, Radiation
and Tracer Element Studies on Certain Pathogenic Protozoa and Nematodes
of Rodents.

Tezas Agricultural and Mechanical College. J. H. Quisenberry, Effects of X-ray
Irradiation on Reproduction of the Domestic Fowl (Gallus Domesticus).

Tezas, University of. J. W. Foster, Studles of the Metabolic Processes in Molds
and Fungi with Carbon 14,

Tezas, University of. Jack Myers and L. O. Morgan, Study of the Relationships
of Algae to the Disposal of Radloactive Wastes,

Teras, Universily of. W. 8. Stone, Research on Direct and Indirect Effects of
Radiations on the Genetic Systems of Organisms.

Union College. L. B. Clark and G. Heidenthal, (A) Blological Effects of High
Voltage Radiation; (B) Radiation Genetics of Habrobracon.

Utah State Agricultural College. Clyde Biddulph, Use of Radioisotopes in the
Study of Reproduction.

Utah State Agricultural College. D. W. Thorne, Use of Radioiron in Studying
Lime-Induced Chlorosis. ,

Uiah, University of. L. P. Gebhardt and L. T. Samuels, Use of Labelled Phos-
phorus in the Study of Nerve Tissue Metabolism During Invasion of Neuro-
tropic Viruses.

“tah, University of. J. D. Spikes and R. W. Lumry, Studies of Photosynthetic
Processes in Cell-Free Preparations Using Radiation.

virginia Polytechnic Institute. B. P. Johnson, Radioactive Isotopes to Trace
Leucosis and Newcastle Disease in Fowls.
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8 gniversity. Herman Branson, Kinetic and Mass Spectrometric Studies
1 ap éﬁ?‘;ﬂ? hysical Systems with Radioactive and Stable Isotopes.
d Biop C. W. McIntosh and A. E. Taylor, Determination of

0 llege.
o State Colleg

Oty gy dal fties of Certain Radioactive Materials in Grou‘nd Watfar and Soil of
quatt ip and Adjacent to the National Reactor Testing Station.
£ Iong {Ue‘as Oniversity of. G. A. Bennett and R. A. Harvey, Distribution and Effect
& 7 jn ms'dioactive Calcium and Strontium in Bone Development.
‘¢ O, 1 fsagnwersity. ¥. E. Hoecker, Studies of Bone Aetabolism Using Radium
B ptontum. |  Radie.
1T the uette University. W. A. D, Anderson, The Pathological Effects of Radio
2 Live Isotopes of Calcium and Strontium on Bone and Soft Tissue. .
ma?‘s ,j chusetts Institutie of Technology. R. D. Evans, Radium and Mesothorium
= w;onmg, and Dosimetry and Instrumentation Techniques in Applied Radio-
lson, & ity . . . .
' T yichigat, University of. H. J. Gomberg, High Resolution Detection of Radio-
Fo%en - getive Isotopes. _
o YTk University. M. B, Sulzberger and V. H. Whitten, Effects of Thorium-X
f the " selected Vehicles Applied to the Skin of Man, and the Effects of Selected
i;m-e Beta Emitters on the Skin of Man.
ttiong corthwestern University. E. L. Hess, The Separation of the Proteins of Lym-
itt oid Tissue and Their Characterization as Regards Radiation Sensitivity.
eqt

gon, University of. F. B. Queen, Evaluation of Body Content of Radium in

; [ndividuals with no Known Exposure.
Ctive 1 pitteburgh, University of. A.J. Kammer and T. F. Hatch, Hazard from Inhaled

particulate Matter.

18 ot cloan Kettering Institulte, Memorial Center for Cancer and Allied Diseases.
L Me. - "j. 8. Laughlin, Equivalence of Absorbed Radiation Energy and Cavity
Reac Tonization, . o )
. teh, University of. J. Z. Bowers, Toxicity Studies of Plutonium and Other
, Radioactive Substances in Animals. :
d by Tanderbilt University. J. 1. Hopkins, Elementary Particle Scattering and Stud-
t8 of "jes of Decay Schemes,
Washington University (St. Louis). W. M. Allen, W. B. Seaman, and Michel
; Ter-Pogossian, Comparative Study of the Biological Effects of X-rays and
) Ionizing Radiation from Radioisotopes.
£ Washington University (St. Louis). H. G. Schwartz, W. B. Seaman, and Michel
9 Ter-Pogossian, Study of Alteration in the Blood-Brain-Barrier Associated with
i Pathological Conditions of the Central Nervous System.
- Nu. Washington, University of. F. 1. Badgley and R. G. Fleagle, Determination of
gical Relationships Between Temperature Lapse Rate, Wind Speed and Wind Shear
lture (Atmosphere Turbulence Study).
Woshington, University of. P. E. Chureh, Changes of Wind Speed and Direction
retry 7 ﬁth Height in Relation to the Vertical Temperature Distribution.
lzin:g 3 Wigconsin, University of. D. M. Angevine and J. J. Lalich, Development and
i | Application of Historadiography in Relation to the Distribution of Mass and
ctive %ﬁ Localization of Elements in Normal and Pathological Tissues.
. E
tadl- g Medicine
adia-
* ! drkansas Medical School, University of. P. L. Day and Isadore Meschan, Stud-
Ltion ? ies on the Biochemical and Nutritional Aspects of X-radiation Injury.
£
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‘Beth Israel Hospital Association (Boston). Herrman Blumgart, The Use ot
I 131 in Treatment of Heart Diseases and Follow-up Studies on Biologicay
Effects of Radiation. :

Boston University School of Medicine. Isaanc Asimov, Radiation-lndu%d
Changes in Nucleic Acids and Their Hydrolysis I'roducts.

Boston University School.of Medicine. W. W. Jetter, The Effects of Sum&thal

" Doses of Ionizing Radiation on Physical Performance of Dogs. Relateg Big.
chemical and Pathological Studies.

Boston University. B. R. Lutz, The Effects of Irradiation on the Functiq
Small Blood Vessels of the Hamster and the Frog. .

Boston University. L. C. Wyman, The Effects of Irradiation on the Growty,
and Functioning of Transplanted or Regenerated Adrepocortical Tissue iy the
Rat.

California, University of (San Francisco). Herman Becks, Investigations of the
Dietary Effects of Radioactive Strontium, Caleium and Phosphorus, (DEntm)

California, University of. 1. L. Chaikoff, Studies on the Induction of Thyreig
Cancer Following Administration of Radioactive Iodine.

Cedars of Lebanon Hospital, University of Southern California. N. B, Fl'iEdmm
Effects of Radiation and Chemical Agents on Differentiation of Norma) and
Neoplastic Tissues. '

Chicago Medical School. Philippe Shubik, A Study of the Latent Tumor Cellg
a§ Produced by Beta Radiation and a Comparison of the Latent Tumor State
with that Produced by Chemical Carcinogens.

Chicago, Universgity of. H. S. Anker, Investigation of the Mechanism of Aqnt.
body Synthesis by the Tracer Technique,

08 of

Ohicago, Univergity of. E. 8. G. Barron, Studies on the Mechanism of Action of

Ionizing Radiations.

Chicago, University of. P. P. H. DeBruyn, Radiosensitivity of the Lymphocyte,

Chicago, University of. C. P. Miller, Bacteriological Aspects of Radiation
Sickness.

Chicago, University of. W. L. Palmer, A Study of the Effects on Gastric Tissues
of Irradiation Therapy in Peptic Ulcer,

Chicago, University of. W. H. Tallaferro, The Effect of Localized X-irradiation
on Antibody Formation and Antigen Localization. The Site of Antibody
Formation.

Children’s ITospital (Boston). L. K. Diamond, Study of the Possible Factors
in Regeneration of Hematopoietic Tissue in the Aplastic Anemias, Both Idio-
pathic and Secondary to Radiation Injury, in Human Subjects.

Children’s Hospital of Buffalo. C. U. Lowe, Nucleic Acid Metabolism in the
Liver and Effects of Radiation. -

Children’s Medical Center (Boston). Sidney Farber, The Nature of Bleeding
in Pancytopenia with Special Regard for Thrombocytopenia and the Vascular
Defect.

Cincinnati, University of. R. A. Kehoe, F, R. Dutra, and E. J. Largent, Research
on the Biological Effects of Beryllium and Its Compounds.

Colorado, University of. J. D. Park, Research on the Infra-Red Absorption
Spectra of Nucleic Acids, Amino Acids, and Related Compounds.

Colorudo, University of. T.T. Puck, Bacteriophage and Radiation Mechanisms.

Columbia University. Aubrey Gorbman, Biological Effects of Radiation from
Excessive Amounts of Radioiodine. ‘

Columbia University. Harry Grundfest and David Nachmansohn, Study of
Changes in Permeability of Normal, Poisoned, and Irradiated Nerve Fibers.
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mbia University College of Physicians and Surgeons. P. B. Hudsojﬂ and

G"’”u Reiner, The Turnover of Specific Proteins, Protein Fractions, and Nucleic
L in Normal and Malignant Human Testis and Kidney.
saids re Institute for Psychobiologic Rtudies (New York.) Co Tui, Investiga-

ﬁg‘gdﬁtﬂ;n the Relationship of Human Skin Types to Blood Types and Related
iors < in the Mechanism of Thermal Injury.

Smdé;,;wersif!/' Philip Handler, {A) Localization of Brain Tumors Using

D“}‘;itron'Emittmg Isotopes; (B) Renal Function and Metnbolism:

D“I;"' ¢ University. J. S. Harris, A Study of Potassium Metabolism in Isolated
D::jsgzwersity School of Medicine. R. W. Rundles, Study of the Metabolism
of Buman Bone Marrow. )
-mory Untversity. H. W. Ades, (A) Effect of Radiation on Learned Behavior,
'";.romem-solving Ability and Neural Mechanisms of Rhesus Monkeys; (B)

gftect of Radiation on Ground Substance of Loose Connective Tissue.

Florida, Universgity of. F. E. Ray, The Use of Isotopes in the Study of the
Metabolism of Aromatic Amines. )

pordham University. XE. V. Brown, Metabolism of a New Carcinogen Using

Radioactive Carbon,

Georyetoicn ;iniver.sity. C. F. Geschickter, A Study of the Redistribution of
pivalent Metallie lons in Bone Metabolism and in Bone Disease and Neoplasms
Through the Use of Radioisotopes and Novel Chelating Compounds.

georpe Washington University. P. K. Smith and E. L. Alpen, Studies of the

: Efects of Radiation on the Biosynthesis and Degradation of Nucleoproteins

and its Modification by Various Agents,

Georgia, University of. 8. A. Singal, The Effects of Nutritional Deficiencies on
the Synthesis of Phospholipids and Nucleoproteins in the Rat,

Hahnemann 3fedical Oollege and Hospital. J. 8. Roth and M. J. Boyd, A study’
of Nutritional and Other Factors Involved in Radiation Injury and Resistance
to Radiation Injury.

Harvard University. J. C. Aub, Study of Metabolic Activities of Living Or-
canisms by Means of Suitable Isotopes.

Hurvard University., D, G. Cogan and R. D. Evans, Production of Cataracts by
Neutrone and Other Radiations.

‘Harvard University. A. B. Hastings, Use of Isotopes in Study of Metabolism of
Organic Substances in Mammalian Tissue.

Harvard University. A. K. Solomon, Use of Isotopes on Medical Problems,

Harvard University, Bussey Institute of. J. L. Tullis, (A) Investigation of
Factors Regulating the Formation, Maturation, and Liberation of Formed
Blood Elements from Bone Marrow; (B) Further Studies of the Separation
and Utilization of Formed Blood Elements.

Hasking Laboratories, Inc. 8. H. Hutner, The Microbiological Assay of Nuclele
Acid Constituents Produced by Radiation Injury.

Ingtitute for Cancer Research, Philadelphia, Pa. Sidney Weinhouse and Grace
Medes, Origzin and Fate of Amino Acids in Plants and Animals,

Iowa, State University of. 'T. C. Evans and P. J. Leinfelder, A Quantitative and
Morphologic Study of Radiation-Induced Cataracts.

Jelferson Medical College of Philadelphia. F. W. Sunderman, Metabolic and
Cstologic Changes Induced by Metallic Carbonyls.

Johns Hopkins University School of Medicine. C. L. Conley, (A) Studies of the

Absorption, Utilization, and Excretion of Vitamin B-12, Using B-12 Containing

Radioactive Cobalt; (B) Synthesis of Compounds with Vitamin K Activity

Labeled with Radioactive Carbon for Use in Tracer Studies with Vitamin K.
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e Hospital for Chronic Diseases. Daniel Laszlo and K. G. Stern, The
2#@7 onship of Stable and Radioactive Lanthanum to Nucleic Acid Synthesis

of the BT nal and Neoplastic Tissue,
_ i Nor [nstitutes of Health, National Cancer Institute. Egon Lorenz, The
Sm gy 3’5&7!4%110&@1 Effects of Ionizing Radiations.
£ Fhy swzajzd Center Hospital. William Dameshek and Mario Stefanini, Physio-
S-Hog, g wew pns;oév of Platelets and Development of Platelet Substitutes.
a P a?ﬁgzz;td Deaconess Hospital. S. P. Hicks, et al, Acute and Chronic Radia-
Big. el 57
- BN ﬂan,mﬁﬁ.l)eaconess Hospital. 8. P. Hicks, The Effects of Ionizing Radia-
Othep O L Eﬂfn the Developing Mammalian Nervous System.
ﬁm;,sm.k University. Anna Goldfeder, Studies on the Nature of, and Protec-
W.n ¥ op from Radiation Injury. -
o L ﬁeym-]g Oniversity. Norton Nelson, Influence of Particle Size on the Reten-
12 Fx. ¥ j,;m of Mist Particles in the Human Respiratory System.
L York University. H. W. Smith, Study of Body Fluid Distribution in Hyper-
ecnik, e sive and Renal Disease and Collateral Physiological Studies.
a -;:,nYark University. W. 8. Tillett and Robert Soberman, The Influence of
Thed y pizing Radiation on Enzyme Systems. ‘
ine ¢ = §;: York University, Bellevue Medical Center. J. M. Converse, Mario Gaudino,
n ~ - (A) The Effect of Refrigeration of Human and Animal Skin Upon its Use ~=:
", Th in Skin Grafts Following Thermal Injury; (B) A Study of Antibodies Pro-—
Toohe duced by Homologous Skin Grafts in Animals and in Man,
“Nium vew York ResearcRFoundation, State University of (Albany). J. H. Fergusc.m,
and M. F. Hilfinger, Experimental Transfusion of Bone Marrow into Rabbits
ither. 3 after Total Body Irradiation.
yorth Carolina, University of. Arthur Roe, Effect of Carbon 14 on the Course
Brain of Certain Organic Reactions.
yorth Carolina, University of. C. D. Van Cleave and C. T. Kaylor, Radio-
n the autographic Study of Distribution and Retention of Beryllium in the Rat
astro- yorth Dakota, University of. W. E. Cornatzer, The Effects of Whole-Body Radi-
ation on Various Enzyme Systems in the Liver.
eutic Northwestern University. J. A. D. Cooper and H. L. Alt, The Diagnostic and -
topes, Therapeutic Use of Radioisotopes in Experimental Medicine. :
mt of Yorthwestern University. Loyal Davis, Further Development and Utilization of
] Radioactive Dyes in the Diagnosis and Localization of Brain Tumors.
ffects Northwestern University. Smith Freeman, Studies on Radiation-Induced
, Cataracts. :
ation : Yorthwestern University. R. W. Schayer, Studies of the Metabolism and Bio-
2 genesis of Histamine, '
Jdzing % Notre Dame, University of. J . A. Reyniers, Study of the Effect of X-radiation
E| on Germ-Free (GF) Rats.?
Coxie : Ohio State University Research Foundation. J. L. Morton, Use of Radioisotopes
for Cancer Therapy. :
aents Oklahoma Medical Research Institute and Hospital (Oklahoma City). C. D.
ecial : Kochakian, Metabolism of Radioactive Sex Hormones.
sonic = Oklahoma Research Institute, University of (Norman). 8. H. Wender, Isolation
é and Identification of Flavonoid Pigments of Use in the Control of Radiation
Bone E Injury,
and ! Contract administered through the Office of Naval Research, Washington, D. C.
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Oregon Medicai School, University of. E. E. Osgood and A. J. Seaman, The gy
fects of Adrenocortical Hormones upon the Cultivation and Transplanmti(m
of Human Blood Celiular Elements, and Iollow-up Studies of Radi&tion
Therapy Patients.

Oregon Medical School, University of. E. S. West, Studies on the Metabolism
of Cholesterol and Ketone Bodies. '

Peter Bent Brigham Hospital (Boston)., F. D. Moore, Intracellular Changeg in
Trauma, Depletion and Repair; Biochemical Studies in the Human Being wity
the Aid of Isotopes.

Philadelphia General Hospital. H. P. Schwarz, The Effects of X-ray Radiatigy
on the Infra Red Spectra of Neural and Radiosensitive Visceral Tissue,

Pittsburgh, University of. F. S. Cheever, The Effect of Radiation on the Virgs.
Host Cell Relationship.

Pittsburgh, University of, School of Medicine. F. J. Dixon, The Study of the
Effects of Radiation on the Immune Response with Special Reference to Fy.
tors which Increase the Radioresistance of the Immune Response.

Pittsburgh, University of, School of Medicine. M. A. Fischer, Mechanisy of
Protection Against Radiation.

Rochester, University of. L. H. Hempelmann, A Program for Patient Care ip
Radiation Therapy. ,

Rochester, University of. G. H. Whipple, Plasma Proteins with Labeled Aming
Acids.?

Sloan Kettering Institute, Memorial Center for Cancer and Allied Diseases,
C. P. Rhoads, et al., Biological Effect of Radiation and Related Biochemicy)
and Physical Studies.

South Carolina, Medical College of. M. H. Knisely, Development of Methods
for Rapid Demineralization of Bone While Maintaining Soft Tissue Relation-
ships and Good Histological Staining Qualities (Studies of Bone Deminerali-
zation).

St. Louis University. Henry Pinkerton, Study of the Relation of Rickettsial
and Viral Infections to Radiation Injury.

St. Louis University School of Medicine. E. A. Doisy, Sr., Metabolism of Steroids
Utilizing Radiocarbon Labeled Compounds.

St. Louis University S8chool of Medicine. E. A. Smolik, The Blood Volume and
Blood Turnover in Cases of Head Injury as Determined by Phosphorus 32
Labeled Red Blood Cells.

Syracuse University. E. L. Lozner, Body Defenses Against Hemorrhage in
Health and Disease.?

Temple University. Robert Robbins, Investigation of the Breakdown Products
of Para-Aminobenzoic Acid After Radiation with X-rays.

Tennessee, University of. C. E. Nurnberger and A. H. Lipscomb, Study of the
Effect of Radioactive Iodine on Patients with Carcinoma of the Thyroid and
with Hyperplastic Thyroids.

Tennessee, University of. R. R. Overman, Mechanisms of Ionic Imbalance in
Pathophysiologic States.

Tennessee, University of. Lester Van Middlesworth, Thyroid Metabolism and
Study of the Metabolism of Radioactive Methionine in Tissues.

Tennessee, University of. E. F. Williams, Jr., Absorption and Intermediary
Metabolism of Calcium. ,

Tenncssee, University of. J. L. Wood, The Origin and Fate of Thiocyanate Ion
in Metabolism. )

3 Contract administered through the Ofice of Naval Research, Washington, D. C.
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cONT:

4EC
73866 University of. D. B. Zilversmit, The Metabolism of Radioactive

renne

. de' B

wi:,;’se@’ University of. College of Medicine, R. R. Overman, Physiology of
fen ;er and Ionic Balance in Monkeys Subjected to Whole-Body Radiation.
“fgaﬁ Foundulion, The (Saranac Lake, N. Y.). L. D. Scheel, Biochemical
r;;,;.,cgg of Pulinvnary Granulomatosis.

leath Foundation, The (Saranac Lake, N. Y.) A. J. Vorwald, Clinical and

I cimental Investigations Concerning the Biological Hazards of Beryllium.
f;;' college. David Rapport, Study of the Relation of Radiation on Reactions

Tu cociated with Growth.

Jane University of Louigiana. G. E. Burch, Jr., Turnover Rates of Chlorine

Te d Rubidium under Coutrolled Dietary and Therapeutic Conditions in
;:ltienm with Chronic Congestive Heart Fallure and in Control Subjects.

Tulme Univereity of Louisiana. R, H, Turner, The Influence of Radiation

‘Jujury upon Physiology of Serum Lipids with Particular Reference to the

Fyoction of the Liver.

[ulane University of Louisiana. W. 8. Wilde, The Metabolic Exchange of Tissue
Elecrrulytes.

[tah Jtedical Bchool, University of. P. B. Price and R. . McDonald, The Effects
of lonizing Radiation upon Electrolyte and Water Balance, Blood Volume and
Nitrogen Metabolisin in Dogs. Studies of the Therapy of Acute Radiation
Injury. - :

ptah, University of. M. M. Wintrobe and G. B. Cartwright, Metabolism of Trace
Eleents in Animals and Men with Special Reference to Their Role in Ery-
thropuiesis.

vanderbilt University School of Medicine. W. J. Darby, Study of the Absorption
and Metabolism of Lipids and the Alterations which Occur in Acute Radia-
tion Injury.

tiryinia, University of. Alfred Chanutin, Effects of Iomizing Irradiation’on
Mapmals.

Firginia Medical School, University of. C. L. Gemmill, The Metabolic Exchange
of Itadivactive Phosphorus and Potassium in Isolated Cell Systems.

Wake Forest College, Camillo Artom, Formation of Tissue Phospholipides,

Woke Forest College. G. T. Harrell, Jr., Distribution and Turnover of Sodium
and Potassium in Acute Infections.

Wake Forest College. G. T, Harrell, Jr., et al, Toxicity of Radiation as Related
to Previous Damage and the Functional Capacity of an Organ; The Effect of
P-32 and X-rays on Liver and Marrow.

Washington University (St. Louis). W. M. Allen, Use of Gamma Ray as a
Therapeutic Agent of Carcinoma. -
Washington University (St. Louis). G. T. Cori, Enzymatic Mechanisms of

Glycozen Synthesis. ;

Washington University (St. Louis). David Lipkin, Synthesis of Nucleotides
and Related Compounds.

Washington University (St. Louis). 1. L. Shechmeister, Investigations of the
Relationship Between Radiation Damage and the Immune State.

Washington, University of. H. J. Dauben, Synthesis of Carbon 14—1labeled
Diethylstilbestrol and a Study of its Metabolism in the Body. _
Washington, University of. C. A. Finch, Studies Related to Blood Pregervation.
W;zishinpton, University of. C. A. Finch, Isotope Study of Hematopoiesis in

Man.

W:shinaton, University of. R. D. Ray, Mobilization of Radioactive Emitters

rom Bone,
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Washington, University of. R. H. Williams and N. D. Lee, Studies on Endo
and Other Factors Governing the Incorporation of Radioactive Aming A
into Tissue Proteins in vivo.

Western Reserve University. C. E. Carter, The Effects of Ionizing Radiatioy, oL
the Content and Metabolic Functions of Ergothioneine in Hematopoiet;
Tissue. .

Western Reserve University. B. M. Dobyns, (A) The Chromatographic Separ,
tion (starch column) of Iodinated Compounds of Normal and Abnoml;
Thyroid Tissue; (B) A Study of the Physiological Function and Histol()gic.a;
Changes of Thyroids Irradiated with Radioactive Todine. :

Western Reserve University. H. L. Friedell, Investigations of the BiOIO{,’iCaL
Effects of Internally Deposited Radioisotopes and Related Radiobiologi"2
Studies.

Western Reserve University. L. A. Manson and L. O. Krampitz, Effect of In.
corporated Radioactivity on the Biological Activity of Bacteriophage,

Western Reserve University. A. R. Moritz, Physiological and Pathologica) a4
pects of Thermal and Flash Burns.

Western Reserve University. H. G. Wood, A Study of Intermediary Metaboligy,
with Isotopically Labeled Compounds in Perfused Organs, Whole Animgjg,
and Humans.

Wisconsin, University of. H. F. Harlow and P. H. Settlage, The Effect of Vari-
ous Forms of Irradiation of the Brain on Learned and Unlearned Behayiqy
of Monkeys and of Chimpanzees.

Worcester Foundation for Experimental Biology (Shrewsbury, Mass.). Hudsop
Hoagland and Gregory Pincus, Investigation of the Effects of Radiation oy
the Biosynthesis and Metabolism of Adrenocortical Steroids.

Yale University. J. H. Heller, Factors Increasing the Radiosensitivity of Malig.
nant Neoplasms.

rine
Cidy

RAW MATERIALS RESEARCH CONTRACTS

Amherst College. G. W. Bain, Conditions Requisite for Concentration of Uranic
and Uranyl Compounds into Uranium Ore Bodies. ‘

Armour Research Foundation of the Illinois Institute of Technology. E. P,
Flint, Geochemical Studies of Multi-component Systems Containing Uranium.

Armour Research Foundation of the Illinois Institute of Technology., D. F.
Humphreys, Development of Analytical Techniques for Evaluating Uranium
Content,

Arizona, University of. W. F. McKee, Sedimentation Studies on the Shinarump
Formation.

Colorado School of Mines Research Foundation, V. C. Mattson, Study of Urs-
nium-bearing Ore Sampling Procedures.

Columbia University. W. H. Bucher and Arthur Gilkey, Fracture Pattern Study
of the Zuni and Lucero Uplifts.

Columbia University. Paul F. Kerr, Alteration Studies at Marysvale, Utah.

Harvard University. Clifford Frondel, Mineralogic Research on the Synthesis
of Secondary Uranium Minerals.

Hervard University. Russell Gibson, Reconnaissance Studies in the Big Bend
Region of Texas.

JTowa State College. 'T. A. Bancroft, The Application of Statistical Methods to
Geology.

Jones & Laughlin Ore Co. L. P, Barrett, Survey of Pre-Cambrian Sedimentary
Rocks in the States of Michigan, Minnesota, and Wisconsin,
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N ':Re;ggaroh Corp. C.W. Livingston, Leaching of Uranium Ores in Place.

‘ Owiversity of. J. W. Gruner, Mineralogical Investigations with Re-

, ¢ to Certain Types of Uranium Ores on the Colorado Plateau.

= ° gota, University of. T. D. O'Brien, Determination of the Relations be-
§§een Uranium and Hydrocarbons in the Asphaltite Ores of Temple Moun-

‘ Ttab. . L e

pniversity of. J. E. Moose, Development Studies on the Beneficiation

and Extractive Metallurgy for Recovery of Uranium from

g, ﬂggotﬂ,

taiﬁy
a0
ki‘f‘%{anium Ores,

Ozwama State College. J. C. Griffiths, Petrology Studies of the Rocks Sur-

;  qnding Uranium Ore Bodies in the Salt Wash Formation.

3 0 yivanio State College. Harold Wright, Study of Primary Uranium De-

§ i in the Boulder Batholith Area. | ,

ic Research Corp. C. B. Horsley, Design, Construction, Modification, and

-8 est Operation of a Working Model of Equipment for the Dewatering of a

#'golid-liquid Suspension System. ' :
ord University. C. 0. Hutton, Heavy Detrital Minerals in the Placer

Stgne{)osits of the Snake River Area and other Areas in Idaho with Special
gmphasis on Thorium Mineralogy.

piah, pniversity of. M. A. Cook and C. J. Christensen, Flocculation and De-
gocculation in Slime Pulp Circuits. -
pich, Dniversity of. W. L. Stokes, Sedimentation Studies on the Salt Wash -

Formation.
REACTOR DEVELOPMENT RESEARCH CONTRACTS

areos 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.
alifornia, University of. Robert Bromberg and W.'L. Martin, Liquid Systems
Engineering Research. Studies of bubble and gas formation in liguid systems
and transient behavior of high-temperature, high-pressure water systems.
california, University 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.
Carnegie Institute of Technology. Gerhard Derge, Electrochemical Separa-
~ tions in Nonaqueous Solutions.
" Chicago, University of—American Meat Institute Foundation. H. R. Kraybill,
Ttilization of Fission Products. Study of food preservation. '
Chicago, University of—Food Research Institute. G. M. Dack, Utilization of
Fission Products. Study of food preservation.
Chicago, University of. L. S. Skaggs, Utilization of Fission Products. Study
of food preservation.
Columbia University. E.L. Caden and C. G. Xing, Utilization of Fisson Products.
To study possibilities of a commercial process of food preservation, utilizing
the bactericidal properties of penetrating X- and gamma radiation, including
mixed fission products.
Columbia University. J.R. Dunning, Neutron Cross Section Measurements.
Columbia University. W. A. Selke, Utilization of Fission Products. Research
and development on the effect of radiations from fission products, particularly
the effect of gamma radiation on chemical reactions.

234439—53——12
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Commerce, Department of, National Bureau of Standards. Franz Al Shieg;
Calculations. Detailed calculations of gamma ray attenuation ip "Hriqﬁ
media, covering a wide range of ganma energies. ]

Commerce, Department of, Nationul Burcau of Standards. Ugo Fano, Penetr
tion and Diffusion of High-Energy Gamma Rays. Analytical ang ex; a.
mental studies to provide knowledge basic to design of gamma ray shieldy 2

Designers for Industry. C. H. Standish, Engineering and Fabricution of M;)bn
Flume-Spray Prototype Equipment. 3

General Electric Co. Laboratory. M. A. Edwards and W. W, Schultz, Utilizg
of Fission Products. Development of high level radiation sources,

Harvard University. Philip Drinker, Air Cleaning. Research and developmg,nt
on air cleaning, including improved methods and equipwent, sampling peyy, 068
and training of personnel. '

Harvard University. H. A. Thomas, Waste Disposal. Determinatiop of dis.
tribution and disposition of radioactive material introduced into freg) Water
reservoirs and streains,

Illinvis, University of. B. B. Dabbitt, Effects of Radioactive Elementg op An-

" aerobic Digestion of Sewage Sludges. Investizution of feasibility of con-
centrating radioactivity using sludze digestion process.

Illinois, University of. H. F. Johnstone, Aerosol Research and Development'
Investigation of fundamental properties of aerosuls as related to air cleaning,

Interior, Department of, U. S. Burcau of Mines. R. C. Curey, luncineratiop of
Rudioactive Wastes. To develop a practical incinerator for dispusal of solid
combustible radioactive wastes,

Johns Hopking University. Abel Wolman, Disposal of Liquid and Solid Ragi,.
active \Wastes. Adsorption of radioactive material on natural waterborne
silts; circulation of estuarial waters; distribution of radioactivity chargeq
into institutional incinerators; and treatment of contaminated laundry
wastes. )

Johns-Mansville Co. H. T. Coss, Thermal Insulation Matter. To develop in-
sulations with better insulating properties than those now available and
with characteristics suitable for reactor use.

Little, Arthur D., Inc. Earl Stafford and W. J. Smith, Filter Research and
Development. Development of high-efficiency, high-temperature, acid-resist-
ant filters for removal of aerosols from gaseous effluents.

Massachusetts Institute of Technology. Rolf Eliassen, Water Decontamina-
tion. Removal of radioactivity from water supplies by modified water-treat-
ment methods.

Masrachusetts Institute of Technology. B. E. Proctor, Utilization of Fission
Products. An investigation of uses for fission products in the sterilization
of foods, pharmaceuticals, and tissues.

Michigan, University of. L. E. Brownell, Industrial Utilization of Fission
Products. Investigate possible use of fission products and identify areas
within which (a) industrial uses of such products are technically and eco-
nomically feasible, and (b) further research and development would be
useful. ‘

Minncsota, University of. H. S. Isbin and N. R. Amundson, Reactor Cooling
Investigations to Study Pressure Drop and Transient Flow Characteristics in
Two Phase, Water-steam Systems.

tion

% Contract administered through the Office of Naval Research, Washington, D. C.
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pniversity. Gail P. Edwards and William E. Dobbins, Waste Dis-
JI"Fea,sxbxht:,' of trickling filter for treutment of dilute radioactive

Y

“"Ste& pniversity. Gordon Strom, Atmospheric Disposal. Investigation of
¥ ork of using wind tunnels in evaluating disposal of gaseous effiuents.
ot} tyglupment Associatcs. Herbert Goldstein, Shielding Studies. Broad
D:: fleld, including evaluation of sensitiveness of calculated attenua-
féﬂ o physical data employed, comparison of theoretical methods, colla-

"ﬁm ‘ experimental results, and development of engineering formulae.
R ogwam Process Co. R. A. Wiese, Protective Coatings. To provide for
opment of methods of applying special metals on odd shapes.
= Herman Kahn, Shielding Research. Theoretical approach to at-

3@4 (}gg; problems, emphasizing Monte Carlo and numerical integration

ods. .
mejrlaer Polytechnic Institute.

aration Methods.
sclaer Polytechnio Institute. J.- O. Hougen, Liquid-Liquid Extraction
gens

: studles. Research in liquid-liquid extraction; experimentation with pilot-

. Jjant size extraction column. )
rd Researoh Institute. P. W. Cook, Feasibility Study of Solar Evapora- -

wfo To evaluate feasibility of using energy content in sun’s rays to evap-. -

;do?e reduce volume, and decontaminate liquid radioactive wastes. N

' in,‘;gr;j Research Institute. Nevin Hiester, Development of a Continuous Ion-
Exchange System. _

sianford Ieesearch Imstitute. P, J. Lovewell, Industrial Survey. To stimulate

Mleustry in investigating uses of fission products and to determine areas
of desirable research and development. ' .

Tezas, Univergity of. E. W. Steel, Disposal of Low Level .Radloactwe Wastes
py Algne Concentration. Studies of practicality of handling low-level wastes
through concentration capacities of algae,

fufts Colicge. T. R. P. Gibb, Research on Light Metal Hydrides as Shield-
ing Components for Nuclear Reactors.

Tale University. R. H. Brettom, Utilization of Fission Products. Research
on effect of radiations from fission products, particularly gamma radiationr
on chemical reactions.

53761

L. G. Bassett, Development of Isotope Sep— 7
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APPENDIX 6

" Reguratioxs or THE U. S. Aromic ExercYy Codaissioy

" pArr 50—CONTROL OF FACILITIES FOR
THE PRODUCTION OF FISSIONABLE Ma-
TERIAL
GENERAL PROVISIONS
Sec.
501
50.2

Basis and purpose.
Definitions.

GENERAL RESTRICTIONS

License required.

Activities incident to export.
Domestic activities.

Other activities.

50.10
50.11
50.12
50.13

" ::APPLICATIONS FOR AND ISSUANCE OF
LICENSES

50.20 Applications for licenses.

50.21 Issuance of licenses.

50.22 Standards for issuance of
licenses.

TYPES AND CONDITIONS OF LICENSES

50.30
50.31
50.32

Types of licenses.

Conditiong of licenses.

Revocation, suspension, modifi-
cation of licenses.

50.33 Transfer of licenses.

REPORTS

50.40
50.41

Reporting possession or title.
Reports.

VIOLATIONS '
50.50 Penalties for violations.
INTERPRETATIONS, PETITIONS,

COMMUNICATIONS

.~ 50.60
50.61
50.62

Valid interpretations.
Petitions.
Communications.

SCHEDULES

50.70 Schedule A: Class I facilities,
50.71 Schedule B: Class II facilities.
50.72 Schedule B: Exemptions.

EFFECTIVE DATE

50.80 Effective date.
AUTHORITY : §§50.1 to 30.80, e
sive, issued pursuant to the Am(“.i-
Energy Act of 1946 (Pub. Law 5g; .l,m,"
Cong., 60 Stat. 755-ff). B

GENERAL PROVISIONS

§ 50.1 Basis and purpoge, The
ulations in this part, for the ¢op :
facilities for the production of
able material, are promulgateq 1y th
United States Atomic Energy Colglmi;
sion pursuant to the Atomic Energy A
of 1946 (60 Stat. 755; 42 U. §. C."lsﬁi
el seq.) to effectuate the Dolicies apg
purposes of the Act,

§ 50.2 Definitions.

trof (;f
fission.

() As useg in

this part, the term “facilities for tpe -

production of fissionable materiq)~
means (1) any equipment or devgié&
capable of such production and (2) any
important component part especially
designed for such equipment or devices
as determined by the Commission, Ay
such facilities are, for the purposes of
the regulations in this part, classifieq
as follows:

(1) Class I: Any facility (other thay
a Class II facility) capable of producing
any fissionable material, including items
listed in Schedule A (§ 50.70) ;

{2) Class II: Any item listed in
Schedule B (§ 50.71). The Commission
has determined that such items are im-
portant component parts especially de-
signed for equipment or devices capable
of the production of fissionable ma-
terial.

{(b) The term ‘“person’” means any in-
dividual, corporation, partnership, firm,
association, trust, estate, public or pri-
vate institution, group, the United

 States or any agency thereof, any gov-

ernment other than the United States,

1 Policies and regulations of the U. S. AEC announced prior to July 1952 can be found
in Appendix 4. Fifth Semiannual Report to Congress; Appendix 10, Sixth Semjanoual
Report to Congress; Appendix 4, Ninth Semiannual Report to Congress; Appendix 6
Tenth Semiannual Report to Congrers; Appendix 8, Eleventh Semiannual Report to Gon-
gress ; Appendix 6, Twelfth Semiannual Report; and in the Federal Register.
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jitical subdivision of any such
0 nt, and any legal successor,
gove” ceati,ve, agent, or agency of the
;ePf"“?n or other entity, but shall not
g ‘e Commission, or officers or

es of the Commission in the
eﬂlplo.'v ¢ of duly authorized functions.
eseras;he term “Commission” means

(c) mic Energy Commission created
thé Atgwmic Energy Act of 1946, or its
by the athorized representative.

v ﬁThe term “United States”, whep
éd)iﬂ a geographical sense, includes
¥ rerritories and possessions of the
all 4 States and the Canal Zone.
ralts The term “fissionable material”

(e plutonium, uranium enriched in
weﬂ”;owpe 235, any other material

eich the Commission determines to be
wh,me of releasing substantial guan-
siies of energy through nuclear chain
2 igction of the material, or any material
;rﬁﬁcauy enriched by any of the fore-
.sinz, but does not include source ma-
;Prmls, as defined in the Atomic Energy
et of 1946. :

i (f) The term ‘“‘electronuclear ma-
:
¥

#
[N
e
&
o3
f=)

bl .

il

(ines” does not include X-ray genera-

tors.
GENERAL RESTRICTION

$50.10 License required. Unless au-
:horized by a license issued by the Com-
mission, no person shall manufacture,
produce, transfer, or acquire facilities
t&r the production of fissionable ma-
werial. Licenses issued by the Commis-
sion are of two basic types, general and
specific (see § 50.30)., depending on the
sature of the activity to be authorized.

§80.11 Activities incident to export.
4 specitic license must be obtained to
: agthorize export from the United
- gutes of facilities for the production
© o fissionable material, or to authorize
the manufacture, production, transfer,
= & acquisition of such facilities for ex-
: ot
‘ §50.12 Domestic activities, (a) A

fecific license must be obtained (ex-
: “¢pt as indicated in paragraph (c) be-
“%) to authorize manufacture,

BOORIT
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production, transfer, or acquisition of
Class I facilities.

(b} A general license is hereby is-
sued for manufacture, production,
transfer and acquisition of Class II
facilities which takes place within the
United States and is not for export.
This general license shall be deemed
to include manufacture, production,
transfer, and acquisition of Class II
facilities for incorporation into other
Class II facilities prior to export of
the latter. Each person acting under
authority of this general license re-
mains subject to the reporting require-
ments of §§ 50.40 and 50.41 below.

(e¢) No license is required for activi-
ties expressly excepted from the li-
censing requirements of the- Atomic
Energy Act of 1946; that is, for manu-
facture, production, transfer, or acquisi-
tion of Class I or Class II facilities
incident to or for the conduct of re-
search or development activities in the
United States of the types specified in
section 3 of the Act.

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

APPLICATIONS FOR AND ISSUANCE OF
LICENSES

§ 50.20 Applications for licenses.
License applications for the activities
covered by § 50.11 above ghall be filed
in duplicate with the United States
Atomic Energy Commission, on Form
AEC-17, copies of which may be ob-
tained from the Commission. License
applications for all other activities shall
be filed by letter.

§ 50.21 Issuance of licenses. Upon
a determination that an application’
meets the requirements of the Atomic
Energy Act of 1946 and of the regula-
tions of the Commission, the Commis-
sion will issue a license by approving,
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upon such conditions as it deems ap-
propriate and in accordance with law,
the application filed, forwurding a copy
of the license to the applicunt.

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

(a) Assuring the common -defense
and security;

(b) Assuring an adequate supply of
facilities for the production of fission-
able material; '

(c) Preventing the use of such fa-
cilitles in a mauner inconsistent with
the national welfure;

(d) Effectuating the policies and
purposes of the Atomic Energy Act
of 1946.

So far as consistent with these stand-
ards, licenses will be granted for the
- conduct of normal business activities.

TYPES AND CONDITIONS OF LICENSES

§ 50.30 Typee of licenses. A gen-
eral license has been issued in the cuses
speciied in §50.12 (b) above and in
such cases the filing of an application
with the Commission is not necessary.
Specific licenses are issued to named
persons in response to applications filed
with the Comunission. So far as con-
sistent with the Atomic Energy Act of
1048, licenses will be designed to fit the
normal business requiremeunts of the
licensee,

$ 50.31 Conditions of licenses. Each
license will require the licensee to com-
ply with certain conditions, including
the filing of reports with the Commis-
slon. Willful failure of a licensee to
file any such report which truthfully
sets forth all information required, or
willful failure to comply with any other
condition of the license, shall constitute
a violation of the regulations in this
part.

§ 50.32 Revocation, suspension, modi-
fication of licenses, Any license may
be modified, withdrawn, suspended, re-
voked or annulled at any time in the
discretion of the Commission upon a

determination by the Commissjy, th
the pubiic health, interest, op Sﬁfe?f
requires such action, or that the Jjo,, *
bus wilifully failed to comply wipy u;‘“
condition of the license. In ty, &ié
sence of such a determination, p, mod=L
fication, withdrawal, suspension, re\-(‘-
cation or annulment of any liceng, Wi;
be made except upon application thy,
for by the licensee or unless, Drioy
thereto, facts or conduct warrpy,;,
such action have been called to th
tention of the licensee in Writing ang
the licensee has been accordeq Oppor.
tunity to demonstrute or achieve con.
plinnce with all lawful Tequiremeyty
Nothing in this part shall it tpe ﬂﬂ:
thority of the Commission to iggye or
amend its regulations in ace
with law, :

§ 50.33 Transfer of lice‘ngeg_ Li.
censes shall be non-transferuble,

t.ing
€ at.

ordanee

REPORETB

§ 50.40 Reporting possession or tifj,
(a) Any person (whether or not g Jj.
censee) who, on the effective date of
the reguiations of this part, hug Pos-
session of or title to any Class I facility
for the production of fissionable mate
rial (including those listed specifically
in Schedule A, § 50.70) shall, not later
than G0 days after such date, file with
the Commission a reasonably detailed
statement of :

(i) The location of the facility;

(ii) Its present use;

(iii) Its proposed use;

(iv) Its engineering specifications,
including capacity;

(v) The name, title, and address of
the persons having control of the
facility.

{(b) The requirement of this section
does mot apply to any facility held
under authority of a contract or &
arrangement with the Cowmmission.

NoTE: The term *person” as defined is
section 18 (¢) of the Atomic Energy Act of
1946 and in & 50.2 does not inelude the Com-
misslon or officers or employees of the Com
mission in the exercise of duly authorized

functions. Consequently, the requirement of
this § 50.40 does not apply in such cases.
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041, Reports. Reports in addi-
§ 8% those called for in licenses may
pired by the Commission from
pe rime, subject to approval by

e :freau of the Budget in certain
i B with respect to the ownership,
i“‘ses’,cmn, manufacture, production, ex-
?"Sse;ﬁpment, transfer, acquisition or
;i;ér pandling of facilities f(.)r the pro-
@cﬁon of fissionable material, as the
@mmission may deem necessary.

tioft

VIOLATIORS

‘50‘50 Penalties for violations. A
siolation of the regulations in this part
+a]l be deemed to be a violation of the
iimic Energy Act of 1946, and shall
qobject the violator to the penalties
perein prescribed. In addition, the
commiSSiﬂn may take such action with
respect 10 the facilities involved in any
giolation a8 it deems appropriate and in
secordance with law,

INTERPRETATIONS, PETITIONS,
COMMUNICATIONS

5060 Valid interpretations. Ex-
ept as specifically authorized by the
Commission, no interpretation or expla-
sation of the meaning of the regulations
in this part issued by any officer or em-
ployee of the Commission other than one
issued by the General Counsel in writ-
ing will be recognized to be valid and
birding upon the Commission.

§30.61 I'ctitions. DPetitions for re-
ef from any restrictions imposed under
the regulations in this part may be made
by Bling a letter, in duplicate, with the
Commission, stating the reasons why
the petition should be granted.

§50.62 Communications. All com-
musicuations concerning the regulations
of this part or any license issued uunder
them should be addressed to the United
States Atomic LEnpergy Commission,
Washington 23, D. C., Attention: Li-
eensing Controls Branch.

SCHEDULES
§50.70 Schedule A: Class I facilities
{see §§ 50.2, 50.20, and 50.40). As de-
?ned in §50.2 above, a Class I facility
i eny facility (other than a Class I1
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facility) capable of producing any fis-
sionable material, such as (a) nuclear
reactors or piles, (b) facilities capable
of the separation of isotopes of uranium,
and (c¢) electronuclear machines( e. g.,
cyelotrons, synchroceyclotfrons and linear
ion acecelerators) capable of imparting
energies in excess of 1 Mev each to
positively charged nuclear particles or
ions.

Notr: Under section 4 (e) (1) of the
Atomic Energy Act of 1946 the Commission,
a8 agent of and on behalf of the United
States is made the exclusive owner of all
facilities for the production of fissionable
material other than facilities which (A) are
useful in the conduct of research and de-
velopment activities in the fields specified
in section 3 of the Act, and (B) do not, in
the opinion of the Commission, have a po-
tential production rate adequate to enable
the operator of such facilities to produce
within a reasoneble period of time a suffi-
clent quantity of fissionable material to pro-
duce an atomic bomb or any other atomic
weapon. The listing of a facility for the
purposes of the regulations in this part shall
not be deemed to be an expression of the
opinion of the Commission as to ownership
of any such facility for the purposes of sec-
tion 4 (¢) (1) of the Act.

§ 50.71 Schedule B: Class II facili-
ties (see §§ 50.2 and 50.20). A Class IT
facility is any item listed in this Sched-
ule B. The Commission has determined
that the following items are important
component parts especially designed for
equipment or devices capable of the pro-
duction of fissionable material ;

(a) Radiation detection instruments,
and their major components, designed,
or capable of being adapted, for detec-
tion or measurement of nuclear radia-
tions, such as alpha and beta particles,
#amma radiation, neutrons and protons,
including the following:

(1) Geiger Mueller, proportional, or
parallel plate counter scalers.

(ii) Geiger Mueller or proportional
counter rate meters.

(iii) Scalers (adaptable to radiation
detection). ,

(iv) Geiger Mueller, proportional
audio, or niechanical detectors,

(v) Iptezgrating ionization chamber
meters and ionization chamber rate
Ineters.
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(vi) Geiger Mueller, proportional, or
parallel plate counter detector compon-
ents.

(vii) Electrometer tube circuits and
dynamic condenser electrometers (vi-
brating reed, vibrating diaphragm, ete.)
capable of measuring currents of less
than 1 micromicroampere.

(viii) Counter pulse rate meters.

(ix) Amplifiers designed for applica-
tion in nuclear measurements, includ-
ing linear amplifiers, preamplifiers and
distributed (chain) amplifiers.

(x) Geiger Mueller quenching units.

(xi) Geiger Mueller or proportional

- coincidence units. .

~{xii) Dosimeters and electrometers,
pocket and survey types, including elec-
troscopes incorporating radiation meas-
urement scales.

(xiii) Chambers, pocket type, with
electrometer charger-reader,

(xiv) Electrometer tubes designed to
operate with grid currents of less than
0.1 micromicroampere.

(xv) Resistors, values above 1,000
megohms.

(xvi) Scintillation counters incorpo-
rating a photomultiplier tube,.

(xvii) Photomultiplier tubes having
photocathode sensitivity of 10 or more
microamperes per lumen, and an aver-
age amplification greater than 10°

(b) Mass spectrometers and mass
spectrographs, of all mass ranges, and
their major components, including the
following :

(i) Leak detectors,
meter, light gas type.

(ii) Mass spectrometers or mass
spectrographs.

(iii) Jon sources, mass spectrometer
or spectrograph type.

(iv) Acceleration and focussing
tubes, mass spectrometer and spectro-
graph types.

(v) lonization chambers, mass spec-
trometer detector types.

(vi) Micromicroammeters capable of
measuring current of less than 1.0
micromicroampere.

mass spectro-

{vii) Electrometer tubes desigy, o
operate with grid currents of lesg
0.1 micromicroampere,

(viii) Resistors, values ahgye
megohms,

(c) Vacuum diffusion
inches diameter and larger
measured inside the barrel g
jet).

(d) Electronuclear machineg,
their basic component parts, capabye
with or without modification, o sus:
taining potential differences ip eXCegg
of 100,000 volts against the dischargyy,,
action of positive ion currents jn eXces;
of 10-' amperes, such as belt type elec.
trostatic generators (Van e Graaf
machines).

§ 50.72 Schedule B: 1‘?.7:@1114)”(,,,1's
The listing in Section 50.71 above of
electrometer-type electronic tubes g
resistors (see Section 50.71 (a) (xiv)
and (xv) and Section 50.71 (b) (vii)
and (viii)) shall not be deemed to cop.
stitute such items component parts of
radiation detection equipment or mass
spectrometers when they have been get.
ually incorporated into (or packaged gg
spares for shipment with) instrumentg
(such as, but not limited to, pH meters,
spectrophotometers, moisture meters,
and kilovoltmeters) not capable of de
tection or measurement of nuclear
radiation or not capable of use as masg
spectrometers.

§ 50.80 Effective dale. The regula.
tions in this part shall become effective
at midnight, November 20, 1947, this
effective date, which is less than 30
days, subsequent to publication, is found
necessary and appropriate by the Com-
mission for assuring the common de
fense and security.

(60 Stat. 755~-775 ; 42 U. 8. C. 1801-1819,
Interprets or applies sec. 4, 60 Stat. 759;
42 U. 8. C. 1804)

Dated at Washington, D. C., this 21st
day of November 1952.

By order of the Commission.

M. W. BOYER,
General Manager.
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The Atomic Energy Labor Relations
] was established by you during
[’anes ring of 1949 in accordance with
o mmendations contained in the Re-
it of the President’s Commission on
r Relations in the Atomic Energy
pstallations. In this report, it was
ted that the panel procedures “or
;omething substantially equivalent to
(hem should be given a trial for a period
of tw0 OF three years.” The third an-
girersary of the panel was passed last
oring. On May 15, 1952, members of
e panel met with the Atomic Energy
Commission to report on its activities
quring these three years. The Com-
pission decided at that time to continue
the panel plan.

The panel is now 3% years old. Dur-
ing its life, it has taken official juris-
diction of 59 cases, has helped unof-
feially in the resolution of many
sdditional disputes, and has been called
gpon frequently for advice by the
Awomic Energy Commission, by union
oficials and by contractors. The
methods of the panel have been kept
flexible and, for a government agency,
the amount of informality has been
musial, approaching at times the per-
sonal relationships found in private
industry between the parties and a
permanent impartial umpire. We be-
lieve that this has been a healthy devel-
opment consistent with the poliey of
the Congress and the Atomic Energy
Commission to move in the direction of
more private and less government con-
ol of the government-owned privately
operated Atomic Energy Commission
facilities,

When this panel began its activities
In the spring of 1949, it recognized two
%posing dangers: its procedures could

PLOOELED

APPENDIX 7

ro THE PRESIDENT BY THE AToMmIc EXERGY LaBor ReraTions
PaweL

June 1 to December 1, 1952

be too attractive to the parties, thus
short-cutting the collective bargaining
process and putting the determination
of atomic energy wages and working
conditions into the hands of govern-
ment-appointed arbitrators; on the
other hand, its procedures might become
S0 unacceptable to the parties that they
would be unsuccessful in avoiding harm-
ful strikes. The panel has sought to
steer a course between these dangers.
Today, there are no fundamental dif-
ferences between the practice of col-
lective bargaining within and without
the atomic energy installations. There
have been no interruptions in those
production facilities considered by the
Atomic Energy Commission to be of
vital concern to the national welfare.
In construction alone have harmful
strikes occurred, and these have largely
been concentrated in one site where
there were problems of an exceptional
nature. In this one instance, the panel
believes substantial progress has been
achieved toward more stable relations.
We believe that the panel procedures
have served the purpose for which they
were designed and that they have the
necessary flexibile to change with the
rapid and unforeseeable future develop-
ments of the atomic energy industry.
Since it began operations in 1949, the
panel has completed 55 cases. Because
of the fiexible procedures employed
by the panel in handling these cases,
it is difficult to provide with accuracy
a statistical picture of their composi-
tion. For example, in all cases in which
recommendations were issued before a
gettlement was achieved, these recom-
mendations were preceded by mediation
efforts—in some cases over a very long
period of time. In other instances, the
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panel referred the dispute back to the
parties or to an existing agency es-
tablished for handling the type of dis-
pute involved. For example, there was
an instance of a dispute over the ap-
propriate bargaining unit which was
referred to the National Labor Rela-
tions Board. Several cases were finally
settled by a decision of The Wage

APPENDIX .

others were referred to the
Joint Board for Settlement of
tional Disputes. Many others
ferred back to the Federal )
and Conciliation Service an
parties for more bargaining,
for these limitations in any classifi..
tion system that might be useq ;aj
believe that the following table’ Ve
vides a picture of the activitie

Natif’nai
Jurisqy,
\Vere r(;
Iediuti(m
d to the
Allo“-in:

Dro.

Stabilization Board or the Construction S of g
Industry Stabilization Board, and | panel: €
Construction| Production Tota]
—
Recommendations Issued - oo ocmmamesemoiio oo 6 13
Referred back to parties or to another agency (e.g., NLRBor 5
Jurisdictional Board) . oo ocoocoimmicmmoemmmne e memnana 15 7
Mediated settlement oo oooaceioono s T 5 8 2
Furisdiction not taken—no-strike pledge lifted . .oocoocunen-- 0 1 Lf
O] oo e me e mmmommmmmm = memmmmman 26 o9 \‘5:.
—

During the 6-month period covered
by this report, as was true in the pre-
vious period, much of the panel’s ac-
tivities were devoted to construction
disputes at two sites: Paducah and
Hanford. The panel was active in 15
cases, eight of which were in construc-
tion. )

Of the seven disputes in production,
three were at the Argonne National
Laboratory, one at the Knolls Labora-
tory, one at the K-25 plant in Oak
Ridge, one at the X-10 and Y-12 plants
in Oak Ridge, one at the Bendix Kansas
City Plant. Recommendations were is-
sued in three cases during this period.
In one of them, the union turned down
the recommendations and management
improved the offer before the strike
deadline. Mediation produced a settle-
ment in seven cases. In two cases the
issue was referred back to the parties
where it was settled in direct negotia-
tion. Three cases remain open as of
December 1.

CASRE NO. 45. AEC INSTALLATION:
Chicago, Ill.; PARTIES: Argonne Na-
tional Laboratory; International
Guards Union of America, Local,

The history of this case prior to June
1 was summarized in our previous re-
port. The panel met with the parties

at the Argonne Laboratory on Jype 6.
The immediate issue was a questiop of
workload for the night watchmen, pot
underlying this issue was a broader mis.
understanding between the parties wity,
respect to the grievance machinery gnq
handling of disputes. After full gis
cussion the parties reached an under.
standing on the handling of grievances
and a joint study was proposed for
reaching a solution with respect to the
specific workload dispute,

During July the officials of the In-
ternational Guards Union ecalled upon
the panel to aid in expediting a case
pending before the Wage Stabllization
Board, and also to aid in explaining
the delay in processing this case to the
union membership which was growing
restive. The panel members met with
the union representatives at the Ar-
gonne Laboratory on July 11 and dis
cussed informally the Wage Stabiliza-
tion Board procedures. At this meet-
ing Dr. Witte aided the parties in pre-
paring a statement in support of their
Wage Stabilization Board petition.

CASIE NO. 46. AEC INSTALLATION:
Chicago, Ill.; PARTIES: Argonne
National Laboratory; International
Assoclation of Machinists, Lodge
#742.

On May 29 the panel received 8 &
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from the president of Local 742
e for 8 meeting with the panel
5% T tfle a dispute which was
W e Vning to develop into a strike.
peul€ ,el informed the international
ﬁ;e.l""lt of the union of this telegram
& *deﬂeived an official request from
sﬁdw:eﬂter the dispute.
S panel member met with the partles
% June ¢ and found that there were
§, gs grievances at issue. Most of
f"nﬁ e, however, was spent in discuss-
, general relationships between the
%ﬁés. At the conclusion of the con-
j:jr forence poth sides agreed to renew
© weir efforts to adjust their own griev-
o088 and told the panel that they ex-
g,ated that these efforts would be sue-
eesstul.
The panel has heard nothing further

encerning this matter,

CASE NO.47. AECINSTALLATION:
genford, Wash.; PARTIES : Atkinson-
Jones Construction Co.; Interpational
grotherhood of Teamsters, Local 839.

A L st i 5998 SR

0o June 12 the panel received a tele-
¢eram from the company stating that
the Teamsters were on strike at the
Hanford production site. The panel
pdvised President Tobin of the Team-
gors’ Union of this matter and called
gpon him to return the men to work
and follow the established procedures
for settling disputes.

On the following day the panel was
gdvised that the men were back at
work. The panel understands that
this was a jurisdictional dispute which
was settled by a decision of the National
Joint Board for Settlement of Jurisdic-
tional Disputes.

CASE NO. 48. AEC INSTALLATION:
Chicago, I11.; PARTIES: Argonne Na-
tional Laboratory; Argonne Couneil,
AFL.

et

On June 24 the panel received a tele-
gram from the council requesting that
the panel assume jurisdiction over a
dispute involving a new contract.

The panel members met with the par-
tes on July 10 and 11 at the Argonne

i

}

v M

ey
LIRS 18 D

181

Laboratory. The unresolved issues were
an increase in the basic hourly rates
and the term of a new agreement,
Mediation sessions were counducted by
the panel for two days and at the end
of the second day an agreement was
reached.

The panel thereupon aided the parties
in preparing their petition to the Wage
Stabilization Board for approval of the
wage increase.

CASE NO. 49. AEC INSTALLATION:
Paducah, Ky.; PARTIES: F. H. Mec-
Graw Co.; AFL Building Trades.

- On December 6, 1950, the F. H. Mc-
Graw Co.,, was awarded the contract
to build a new atomic energy plant at
Kevil, near Paducah, Ky. The earliest
possible completion of this project was
and still is considered a matter of ex-.
treme urgency, and so, relatively little -
time was afforded the contractor for
preliminary organization before actual
construction was commenced. On Jan-
uary 2, 1951, the flrst ground was
broken.

Western Kentucky was known as an
area of labor unrest even before the
Paducah atomic project was begun. By
tradition this has been & southern com-
munity and as such has normally re-
flected the lower wage rates of the
South, Across the river lie Illinois and
Indiana, and the industrial center of
Evansville which is under the influence
of nothern customs and wage rates.
As a result intense rivalries have
grown up between Kentucky and Illinois
laboring groups and a reflection of this
rivalry was the organizing of the Ken-
tucky Engineers for Local Autonomy
and their success in sponsoring and
pushing special legislation through the -
Kentucky Legislature. As far back as
the early 1920’s the Illinois-Kentucky
rivalry was a contributing factor in
the strikes and bloodshed in the mine
flelds.

One of the largest construction jobs
in Paducah prior to 1951 was the erec-
tion of a levee along the banks of the
Ohio. During the several years it took
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to complete this relatively small job,
there were frequent strikes. Within
the last few years, the Modine Manu-
facturing Co. has experienced 26 strikes.
With extraordinarily few exceptions,
every other manufacturing concern in
Paducah has been faced with labor
trouble leading to work stoppages.

There was an atmosphere of crisis in
the late fall of 1850. On the eve of
the Korean War the Nation’s armament
schedule had been “stretched out” and
the target for maximum production had
- been set further ahead. With the out-
break of fighting these schedules were
drastically compressed and this sense
of urgency had a profound effect on the
Paducah project. In the rush to get
started there was inadequate planning
and preparation which helps to explain
the difficulties that have since arisen.
There was insufficient housing; road-
ways to and from the plant could not
adequately accommodate the increased
traffic, and the hiring of supervision
was hastily completed.

The McGraw Co. ran into its first
labor difficulty on March 3, 1951, just
3 months after construction began. Be-
tween then and September 2, 1952, there
have been 59 strikes which have cost
the project 3,158,278 man-hours. Vir-
tually every craft has been instrumen-
tal in initiating one or more of these
interruptions, and several of the strikes
have resulted in complete shut-downs
of the project. According to Atomic
Energy Commission estimates, “total
loss of job progress due to work stop-
pages is approximately 111 percent.”

The compressed schedule for this
project severely taxed the McGraw or-
ganization. There was very little time
allowed for advanced planning. Once
construction began, the pressure for
making jurisdictional assignments was
intense and the company found difficulty
both in enforcing its decisions and in
settling disputes that arose over them.
There were also questions of conflicting
jurisdiction between locals of the same
craft organization which in turn led to
an abnormal number of disputes over

the identity of the “going” wa
and working conditions. Nt kn Iia‘u%
in many cases which loca] comra(fi»\‘m:
applicable for this job, the C(n: Wao
was unable to examine the 10ca1\lm%
tices carefully for their eff Drae.
€liect Oon n .
of this size. Lok,

The various craft uniong als
caught with little prior notjce
inrushing tide of new memberg 4
attending administrative probjep ¢
union expansion can cauge, Lom:h
business agents who ran officeg desig l::di
to service several hundred memhep su%
denly found themselves running Orgad.
izations of several thousands, Many n;
these Dbusiness agents were 80:
swamped with difficulties of a gjzq ang
kind never before encountereg by thep
Craft rivalries became intensifieq, g5
sident groups within the crafts became
organized, and wildcat strikes beyong
the control of local or internationy
officers were not uncommon.

The early history of the panel’s ge.
tivities in Paducah were summarizeq
in our previous report under casges 35,
37,38,40 and 41. It will be recalled thgt
on January 6, [1952] the F. H. McGraw
Co. and officials of the various craft
unions signed a memorandum of under.
standing for the settlement of griev.
ances. Meanwhile, the panel told the
parties that it would retain jurisdiection
over labor relations at Paducah, ratber
than follow the more general practice of
assuming jurisdiction over each indi-
vidual dispute only after a preliminary
investigation had been completed.

Between January 6 and June 30 the
panel was invoked in four other dis-
putes which had either threatened to
cause or had caused work interruptions.
In each case in which an actual work
interruption had occurred the inter-
national office took steps to end the
strike and informed the panel that it
had been unauthorized and was of wild-
cat origin. The panel was also told
the strike had occurred before the busi-
ness agent had knowledge of it and
that once under way the business agent
was powerless to stop it.

0 wep,
in uy
nd the

i

A 111

The discuss
of Understa
aetion im ¢
all unauthe
was agreed
the Buildin;
all possible
advise thei
stoppage is
their membs
unions agre
who disobe)
company or
communicat
employees 1
unauthorize
cipline thos
work at the
time. Agai
internation:c
this agreems
tull text of

DErc

This decl:
in order :



ATIONS

AﬂOB REL
b e spring of 1952 the Atomic En-
mmission had to make plans for

1 oF 7 spanding its gaseous diffusion
prd® o this in mind an AEG
' f?"iuﬂi; was sent to Paducah to sur-
o : practicability of further expan-

ST T ‘

0 tpat the Paducah area was
?‘ﬂd  to more than normal labor un-
§me§ ¢ that at the AEC site the situa-
5 ared to be greatly improved.
g -gingly, taking labor relations into
_ideration, along with many other
dtorS: -plans were made for further
fe pding the Paducah facilities.
"puring the summer of 1952 a sharp
= n occurred in the number of
- ikes and man-hours lost. On Au-
, « 17 the panel returned to Paducah.
o that trip the panel was told by
3 U fficials that virtually all of the
;'K@t strikes had been unauthorized
. gildeats. At the panel’s suggestion
;e parties discussed methods for cur-
uiling these wildcat interruptions.
1ne discussions led to a Memorandum
o Understanding of August 20 for joint
setion in disciplining participants of
o unautborized work stoppages. It
s agreed that the local unions and
e Building Trades Council should use
oll possible means of communiecation to
sdvise their members when a work
goppage is unauthorized and to direct
their members to return to work. The
snions agreed to discipline all members
¥ho disobeyed these instructions. The
eompany on its part agreed to use the
smmunications available to it to notify
mmployees when a work stoppage was
maothorized and to terminate or dis-
dplie those who failed to report for
work at the next regular shift starting
ime. Again all business agents and
mternational representatives signed
dis agreement with the company. The
fll text of this agreement follows:

"

T N A

“August 20, 1952
‘ DecLArATION OF PoLIoy

?‘his declaration of policy is made
in order to promote responsibility

oo gt that site. This committee re-
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and barmony among the Building
Trades crafts employed at the
atomic energy project by F. H.
MeGraw and Company and by other
contractors doing work at the
atomic energy project, Kevil, Ken-
tucky and in order to eliminate any
strike or work stoppage that is not
authorized by the Building Trades
Unions employed on the project.
All provisions of collective bargain-
ing agreements will be complied
with by the signatories to those
agreements.

In accordance therewith the fol-
lowing procedure shall be followed
by the Unions and the Companies:

1. When a stoppage of work by
any union member, or members,
affiliated with any Building Trades
Union occurs, the Company shall
ascertain from the craft Business
Agent or International TUnion
whether the strike or work stop-
page is authorized by the union. If
a work stoppage is unauthorized
and in violation of contract, the fol-
lowing steps shall be taken.

2. (a) The local union and the
Building Trades Council shall use
radio, newspapers, and other means
of notice necessary to advise all
union members that the work stop-
page is unauthorized and shall di-
rect all union members to return to
work immediately. Union mem-
bers failing to carry out instruc-
tions to return to work, and to
remove picket lines, if any, shall
be disciplined by the craft unions
of which they are members ac-
cording to the constitution and by-
laws of the union.

2. (b) The Company shall take
steps by radio, newspapers, and
other appropriate notice to notify
all employees participating in the
work stoppage that such employees
should report for work at their re-
spective work positions on the proj-
ect at the next regular shift start-
ing time, or they shall be declared
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terminated or disciplined from the
project.
3. This policy may be extended
by consent of the parties to other

projects for the atomic energy pro-
gram in the vicinity.”

Shortly after the August 20 meeting
two more short work stoppages oc-
curred. Both of these apparently had
the approval of at least the authorized
local union leadership. Onestrike, in-
volving the Operating Engineers, arose
-over layoff procedures which had been
" inaugurated by the company. The com-
pany feared that it would be charged
with an unfair labor practice if it laid
oft any members of the Kentucky Oper-
ating Engineers, the rival organization
of the certified Operating Engineers,

© 'A. F. of L. To meet this problem the

company introduced a system of laying
off according to seniority—a most un-
usunal procedure in the construction
industry. At the request of the panel
the international officers of the union
terminated this strike and several days
later company and union officials came
to New York whera, with the aid of the
panel, a new set of layoff procedures,
more in accordance with construction
customs, was negotiated.

The other stoppage was called by the
International Brotherhood of Electri-
cal Workers. The immediate issue was
the dismissal of eight electrical fore-
men. This matter was resolved, again
with the aid of the panel, after pro-
duction was resumed.

When the panel was in Paducah on
August 20 it was recognized that fur-
ther study and negotiations would be
required before the basic causes of the
labor trouble could be rectified, and a
further visit of the panel was therefore
contemplated. The two work stoppages
referred to above, following so closely
apon the heels of the August 20 panel
trip to Paducah, expedited these plans.
This time arrangements were made for
panel secretary Donald B. Straus to
make a preliminary, on-the-spot study.
Mr. Straus preceded the panel members
by a week, arriving in Paducah on Sun-

day, September 21, During thic

be interviewed 15 local b“Sii‘e<S"" Wy,
various Atomic Energy COmm'“iQﬁkena
ficials, a number of trailer Ca:\.lgn uf.

dents who work at the projeet OIJ.m\:i.

of the “Engineers of Rentucky tor [SH
Autonomy”, officials of the MeGy, 0ty;
and sub-contractors, ne‘VSpape:w Co,
and many prominent citizens of P :
in all walks of life. Op Sung
Monday, September 28 ang og
ported his findings to the Pane]
bers. In the ensuing discussionemem.
panel sought to analyze the m&nv; the
ing ingredients of labor ypreg .
Paducah. The panel concludegq thag&f
was confronted in Paducah wity, p, i
dinary labor situation. The @ausegor.
unrest came from severgl different d‘ii!I
rections and were deep-rooted. -
‘ It .IS notew_orthy that at no time dar-
ing its stay in Paducah did the Pane]
hear about difficulti is
€S arising ouy of

rateg of pay (other than delayeq Con.
struction Industry Stabilizatiop Com.
mission approvals). Nor did other
common causes of labor discord, gye
as seniority, union security, welfare
plans and the like, come into the gjs.
cussions. Both unions and the cop-
pany spoke of their differences in termg
of personalities, attitudes or the failure
of the other party to follow the es.
tablished procedures. To the question
‘“what seems to be wrong down here”,
the panel heard over and over again
this sort of response: “darned if I know,
Never saw a situation like this before—
you can't seem to put your finger on the
trouble but there is constant bicker-
ing”. Either outspoken or implied dis-
trust was found on all sides: distrust
of rank and file for the union. leaders
and for the company management, dis-
trust of one craft for another, distrust
of the community for the migrant work-
ers and vice versa, distrust of local
union leaders for their international
superiors and vice versa, even marked
differences of opinion within the man-
agement officialdom.

That this unique situation of confused
and mutual distrust was rooted in many

Aducyy,
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o OB useh which had been investi-
;ad reported by Mr. Straus to
91 gnd apalysed and discussed
el members, was apparent.
nel in its conferences not only
ﬁe t epartxes but with various groups
terests in the community, con-
an od i3 discussion of these causes.
dnt or, in the final conferences with
,We:rues themselves the panel di-
od gttention more particularly to
ture and sought to develop mecha-
and procedures which would lead
. the 0ld and undesirable relation-
g@ﬂlto a new relationship of mutual
'g}'jirsmnding and confidence.
sreetings were held on September 29,
and October 1. While both the panel
md the parties agreed that no further
gritten memoranda should be drawn
. and signed, the following under-

ﬂndmgs were reached:

1 The agreements of January 6 and
Angust 20 were reaffirmed.

» The international representatives as-
" sumed full responsibility for the
gvoidance of further authorized stop-
pages and agreed to utilize the es-

tion, and panel procedures.

3. The duties and responsibilities of the
McGraw labor department were re-
defined, with authority for making
decisions centered in one named in-
dividual.

[

4 The international representatives of
every craft decided to hold meetings

~ in Paducah every third Tuesday of
the month for the purpose of settling
existing grievances, to avoid the
causes for future ones, and to pro-
mote harmony and better labor re-
lations between the unions and the
company, Joint meetings with the
company and the international rep-
resentatives were scheduled on these
same dates,

=

The company agreed to review exist-
ing grievance machinery with each
mternatmnal union and to add arbi-

tablished grievance, Federal Media-

tration as a final step wherever
agreement on this procedure could
be reached.

No further work interruptions at Padu-
cah occurred between October 1 and
December 1, the date of this report.
At the second monthly meeting of inter-
national officers on October 21, many
grievances were settled. One grievance
over shift differentials involving sev-
eral crafts could not be resolved, and
this dispute was referred to the panel.
It is reported below as Case 56.

CASE NO.50. AECIN STALLATION:
Oak Ridge, Tenn.; (E-25 Plant)
PARTIES: Carbide and Carbon Chemi-
cals Co. ; The United Chemical Workers,

CIO (Local 288).

On June 30 the panel was asked by
the Atomic Energy Commission to take
jurisdiction of a dispute between these
parties over the terms of a new con-
tract. The panel thereupon issued tele-
grams to the parties advising them that
it had taken jurisdiction. 7

The panel met with the parties on
July 19 in Oak Ridge. Many of the
clauses in the contract were still unre-
solved, including wage rates. Prior to
the panel's arrival in Oak Ridge, the
company had concluded agreements
with A. F. of L. unions in two other Qak
Ridge facilities; the X-10 Laboratory
and the Y-12 Plant.

The agreements reached at these two
other plants called for no wage increase
and the company’s position was that
there should be no wage increase
granted at the E-25 Plant.

The recent background of wage his-
tory in Oak Ridge has been in the di-
rection of uniformity between all three
plants. In its recommendations issued
last year (cases 25, 26 and 27), the
panel proposed a uniform wage struc-
ture and the parties accepted these
proposals. Since then, in a wage re-
opening on February 25, 1952, a further
general wage increase of 4¢ per hour
was put into the wage structure at all
three plants. This increase was based
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on the rise in the Consumers’ Price
Index between June 1951 and Decem-
ber 1851. The Index in May 1952 was
one-tenth of a point below that of De-
cember 1951. Accordingly, under the
self-administering regulations of the
Wage Stabilization Board, no further
wage increase was permissible.

The union’s demand at K-25 was for
a 10¢ per hour wage increase justi-
tied as follows: 2¢ per hour based on a
forecasted rise in the Consumers’ Price
Index, 4¢ for increased productivity in
1951, and 4¢ for increased productivity
in 1952,

The panel heard the arguments of
the parties in this case and on its de-
parture asked that written briefs sup-
plementing the oral arguments be
submitted by August 4.

The panel met on August 6 and again
on September 16 to discuss its recom-
mendations. On September 19 the
panel mailed out its recommendations,
covering twelve separate issues, to the
parties. With respect to wages, the
panel recommended no general wage
increase.

On September 25 the panel received
a telegram from the union rejecting
the recommendations and from the com-
pany accepting them.

On October 15 a strike vote was con-
ducted by the union with the majority
voting to strike. Shortly thereafter
the company offered the union a 10¢
per hour general wage increase effec-
tive on the date an agreement could
be reached. The union accepted this
offer and a contract was signed.

CASE NO. 51. AEC INSTALLA-
TION: Schenectady, N. Y.; PARTIES:
General Electric Co.; International
Union of Electrical Workers, Local 801

The panel was requested by the in-
ternational office of the union to take
jurisdiction over a dispute between the
parties on July 12. In its routine
check with the Federal Mediation and
Conciliation Service the panel learned
that there still remained some chance
of further progress under the aegis of

that Service, and accordingly DPost
official action on its part. Qg Jg&“ﬁi
Commissioner Rooney, of the . 14
Mediation and Conciliation Seryi,,, “ral
vised the panel that a sit-doyy, éa‘i
onstration Dby the Instrumey; -
chanics had been called off anq &
the parties had agreed to tw, W h&
of further study and negotiatioy I
effort to resolve their djﬁ‘er&nce&
cordingly, the panel further POStpop, -
assuming jurisdiction. “
On August 1 the union again g
the panel to hear the dispute, Fede,
Mediation and Conciliation Semai
Commissioner Rooney told the Dan:
that he could be of no further 8€rTice
at that time. The panel met with ty,
parties in Schewectady on Augugt r;,,e
After discussions which 111(:5
throughout the day the partieg ag i
that further negotiations, aided by the
services of Commissioner Rooney, might
break the deadlock. The pane] there.
upon withdrew from the case, sending
to Commissioner Rooney a summary of
the discussions of August 22, Commis.
sioner Rooney reported on October 2
that a settlement had been reached.

CASE NO. 52. AEC INSTALLATION:
Hanford, Wash.; PARTIES: Atkinson.
Jones Construction Co. ; United Brother.
hood of Carpenters (Millwrights) Loca;
1699,

On July 29 the panel received a tele-
gram from the company advising it that
a strike of Millwrights was in progress
and asking that the panel take juris
diction. The panel advised the inter-
national office of this matter.

On July 3 the Federal Mediation and
Conciliation Service entered the dispute,
but the strike continued.

On August 5 the panel took jurisdic-
tion of the dispute and the strike was
ended. The panel met with the parties
on August 26 in Richland, Wash. The
issues in dispute involved the subcon-
tracting by Atkinson-Jones of work
claimed by the Millwrights.

Discussions with the panel present rée:
sulted in an agreed procedure for set-
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goR RELATIONS
. disputes of this kind, including
tli“: ecific one which was the basis of
tx‘; :}uly 29 strike.
t

f NO. 53. AEC INSTALLATION:
C;\Llf;) rd, Wash.; PARTIES : Atkinson-
H“I;S construction Co.; The United As-
Joﬂiﬂtion of Sheet Metal Workers, Local
¢

IR '3
- When the panel was in Hanford on
st 26 on another matter, it was in-
rmed of a dispute between the Sheet
- 00 tal Workers and Atkinson-Jones in-
f@iﬁng wage rates and certain fringes.
The panel met with the parties and
sgested that action on its part be de-
fe;!‘ed antil a master agreement pres-
atly peing negotiated by the parties
w38 completed. DBoth sides agreed to
Qis procedure.
~ on October 17 the panel received a
telegram from the union advising that
20 agreement with respect to wages
conld be reached and requesting that
the panel issue recommendations in
conformance with the understanding
reached on August 26.
on October 20 the panel took juris-
giction. On October 27 recommenda-
tions were issued for a wage rate of
265 per hour effective August 1, 1952,
and for a vacation allowance of 5 days
per year.
The panel has been informed that
these recommendations have been
sceepted.

CASENO.54. AEC INSTALLATION:
Hanford, Wash.; PARTIES : Atkinson-
Jones Construction Co., International
Association of Machinists, Local 1743.

’ ‘mewmm WWWWWWWW —
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While the panel was in Hanford on
snother matter it was asked by the
International Association of Machinists
t hear a dispute between that union
tnd the Atkinson-Jones Co., over the
matter of wages. Involved in this dis-
fate were the wage relationships and
other contract items between the Ma-
thinists and the Millwrights at this
Project. '

The panel suggested that action on
tspart be deferred until a master agree-
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ment presently being negotiated by the
parties could be completed. Both sides
agreed to this procedure.

On October 6 the panel received tele-
grams from both parties advising that
a deadlock still existed and requested
that the panel take jurisdiction. The
union further advised the panel that
it was preparing and would submit a
written statement of its current
position.

The panel thereupon took jurisdiction
of this dispute and issued its recom-
mendations on November 13, 1952. On
November 17, the panel received a tele-
gram from the company requesting a
clarification of the panel recommenda-
tion. In telephone conversations with
both parties, the panel secretary learned
that both parties were agreed on the de-
sired interpretation.

As of December 1 the panel hag heard
nothing further concerning this case,
and so considers it closed.

CASE NO. 55. AEC INSTALLATION:
Hanford, Wash.; PARTIES: Atkinson-
Jones Construction Co. and Newberry-
Neon Electric Co.; International
Brotherhood of Electrical Workers,
Local 112

On October 3 the panel was notified
by Atkinson-Jones Co. that the electri-
cians were on strike. The dispute in-
volved the application of a new area
agreement between the International
Brotherhood of Electrical Workers and
National Electrical Contractors Associ-
ation, contractors in the region which
thie union claimed should cover its mem-
bers at the Hanford project. The Com-
pany’s position was that a project agree-
ment was still in existence and was
controlling.

Efforts to mediate the dispute over
the telephone failed although the
strikers were returned to work. A
meeting for October 10 in Washington,
D. C,, was arranged.

At the October 10th and 11th meet-
ings, with the aid of the panel, the
parties decided that there should be a
Hanford addendum to the area agree-
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ment providing for certain exceptions to
the area agreement.

CASE NO. 56. AEC INSTALLATION:
Paducah, Ky.; PARTIES: F. H. Mc-
Graw Co.: Paducah Building Trades
Council.

At a méeting on October 1, with the
panel in attendance, the international
representatives of the various craft
unions decided to hold monthly meet-
ings. One of the purposes of these
meetings was to review unsettled griev-
ances which had arisen during the pre-
vious 30 days (see Case 49).

At the October 21 meeting, the inter-
_ national representatives of the Carpen-
ters, Laborers, Operating Ingineers.
Painters, Sheet Metal Workers, and
Roofers Unions sent the panel a tele-
gram, asking that it take jurisdiction
over an unsettled dispute involving pay
for second and third shifts. Upon re-
ceipt of this telegram, the panel ad-
vised the parties that it would take
jurisdiction of the dispute and asked
that a short statement outlining the
issues be forwarded to it.

These statements were received from
both parties by November 15. Shortly
thereafter, the panel understood that
the parties were planning further direct
negotiations on this matter. On No-
vember 26 the panel received the fol-
lowing telegram which closes the case:

“With reference to material sub-
mitted to Davis Panel recently by
F. H. McGraw and Company and
various unions concerning dispari-
ties of shift differentials being paid
on Paducab area project this is to
advise that the matter has been
settled here hetween the company
and the unijons. William A. Henry,
Director of Employee Relations for
McGraw, sought and obtained ap-
proval from Atomic Energy Com-
mission to make uniform shift dif-
ferentials on project--on the basis
of eight hours pay for seven hours
worked in order to provide for
uniform basic treatment of all
crafts. Ironworkers and - Cement
Masons are excepted from the

. APPENDIX .

above hecause they desire tq con.
tinue with their own traditional
practices which vary to some de.
cree.  Both parties want to thani;
members of the Davis Papg] for
their past service in this ang othey
matfers.
F. H. McGraw and Co. W, A
Henry and Edgar F. Smith;
Spokesman for Internationg)
Unions represented at Pyq
cah Area Project.”

CASE NO. 57. AEC INSTALLATIQ?;.
Oak Ridge, Tenn.; PARTIES Carb{dg
and Carbon Chemical Corp.: Ap ofl;
Council.

-

On September 19 the pape] issueq
recommendations for the settlement 6:
a dispute between Carbide and Cariqy
Chemical Corp. and Local 288 of tp,
United Chemical Workers, CIO, Tpe N
recommendations were rejected by t:;z
Union and on October 15 the Company
made an improved offer to the Union
which was accepted (see Case 50),

At Oak Ridge there has been a ¢loge
relationship between the bargaining gt
the K-25, X-10 and Y-12 Plantg
Through mediation and recommengs-
tions the panel has worked toward g
uniform rate structure at all three of
these facilities. Immediately upop
making its improved offer to the CIO at
K-25, the company made a similar offer
to the two AF of L Unions at X-10 ang
Y-12.

On October 24 the panel received a
request from James A. Brownlow,
President of the Metal Trades Depart-
ment, AF of L, to take jurisdiction of
a dispute Dbetween the Carbide and
Carbon Chemical Corp. and the AF of L
at Oak Ridge. On October 27 the panel
acknowledged this request and in-
formed both parties that it would “pro-
ceed forthwith to investigate this mat-
ter in accordance with its regular pro-
cedures. The panel kept in touch
with the parties throughout November,
but no meetings before the panel were
scheduled.

As of December 1, this case remaios
open. :
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& NO. 5. AEC INSTALLATION:
CA5% " ity, Mo.; PARTIES: Bendix
f\“nﬁo corp.; International Associa-
A l;()f Machinists. ‘

W
s it inon o SRR PR

ptember of 1950 the panel medi-
ed qettlement over a first contract
o q the Bendix Aviation Corp. and
be eal 314 of the International Associa-
on Of Machinists at the Kansas City
’ ﬁ, jc energy plant. Since then these
tr‘::eh nad successfully negotiated all
h‘,equent changes in this contract un-
- {i the pegotiations over a wage re-
apenier in the fall of 1952.
on October 24, 1952, the parties sent
the panel & joint request that it take
jsdiction over the matter of a gen-
pral wage increase, individual classifi-
eation adjustments and the continua-
: ion of the present cost-of-living plan.
The panel accepted jurisdiction on
October 30 and asked the parties for a
ﬁmciqe statement of the issues in dis-
pute. A panel meeting was scheduted
for 1\ovember 21 in Kansas City. At
the Kansas City meeting, Dr. Witte and
\r. Straus represented the panel.
\ediation sessions were held on Novem-
per 21 and 22, during which time the
wage issue was clarified. Since.no
agreement seemed possible at that time,
the panel asked the parties to prepare
farther data for a later, more formal
hearing to be held in New York City
on December 12 and 13. The specific
nature of the data required was dis-
cussed with the parties and in most

zs
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instances agreed to. Subcommittees
of the management and union repre-
sentatives will confer in the preparation
of this data.

As of December 1 this case remains
open.

CASE NO. 59. AEC INSTALLATION:
Savannah River Project, Aiken, 8. C.;
PARTIES : DuPont Co.; International
Brotherhood of Teamsters, AF of I,
Local 509,

'On November 19 the panel received
a request from the International
Brotherhood of Teamsters, AF of L, to
take jurisdiction of a dispute between
its Local 509 and the DuPont Co. at
the Savannah River Project. The panel
immediately took jurisdiction of the
dispute because of the critical nature of

the project, and then proceeded to in-

vestigate the nature of the controversy.
Conversations with top representa-
tives of both the company and the Union
lead the panel to believe that further
direct mnegotiation might be fruitful.
Accordingly, the panel arranged such
meetings without a panel representa-
tive present.
As of December 1, 1952,
mains open.
WirLriaM H. Davis, Chairman
Frank P. DouGcLass, Member
JoHN T. DuNLoP, Member
AARON HorviTtz, Member
GovrFrREY P. ScEMIDT, Member
Epwin E. WriTTE, Meémber
Donarp B. STrRAUS, Secretary

this case re-




APPENDIX 8

PueLicaTions or THE U. S. Atomic ENercy ComMMIssioy

In general, the AEC encourages project scientists to make their own aArrane

ments for the publication of nonsecret research results in the establisheq Scié&
tific and technical journals. There are, »however, a number of specig) publj -
tions concerning atomic energy which the AEC has sponsored or helpeq Spon-{:?;
that are available to the general public. i

SEMIANNUAL REPORTS TO CONGRESS ®

The semiannual reports that the AEC is required to make to the Congregg are
also made available to the public. These describe the progress in various Dhaseg
of the Commission’s program. An alternate title, indicating the Principg
subject of the report, has been given to each of the later reports. Indexes to
all except this, the Thirteenth Semiannual Report, are now available.

First Semiannual Report, January 1947,

Second Semiannual Report, July 1947.

Third Semiannual Report, January 1948, :

Fourth Semiannual Report, Recent Scientific and Technical Developments in the
Atomic Energy Program of the United States, July 194S. 35 cents.

Fifth Semiannual Report, Atomic Energy Development, 1947-19)8, January
1049. 45 cents.

Sixth Semiannual Report, Atomic Energy and the Life Sciences, July 1949, 45
cents.

Seventh Semiannual Report, Atomic Energy and the Physical Sciences, January
1950. 50 cents. .

Eighth Semiannual Report, Control of Radiation Hazards in the Atomic Energy
Program, July 1950. 50 cents.

Ninth Semiannual Report, AEC Contract Policy and Operations, January 1951,
40 cents.

Tenth Semiannual Report, Major Activities in the Atomic Energy Programs,
January-June 1951, July 1951. 35 cents.

Eleventh Semiannual Report, Some Applications of Atomic Energy in Plant
Science, January 1952. 50 cents.

Twelfth Semiannual Report, Major Activities in the Atomic Energy Programs,
January-June 1952, July, 1952. 35 cents. :

Index to the Semiannual Reports to Congress, January 1947-January 1951, April
1951. 20 cents.

Index to the Tenth Semiannual Report to Congress, November 1951. 10 cents.

Index to the Eleventh Semiannual Report to Congress, May 1952. 10 cents.

Index to the Twelfth Semiannual Report to Congress, November, 1952. 10 cents.

1 Listed as of November 30, 1952.
8 Available from the Superintendent of Documents, Government Printing Office, Wash-
fngton 25, D. C.
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0 pUBLICATIONS 191
A

GENERAL REPORTS AND GUIDES 2

ted Readings on Atomic Energy, August 1951, is a bibliography of official

el j‘cations, books, magazines, pamphlets and teaching units for educators,
v Endexes and bibliographies on atomic energy, 23 pages, 15 cents.

sﬂdls__,A 3-Year Summary of Distribution—With BRibliography of Uses,

Isatoi’z ot 1949, summarizes the Oak Ridge isotopes production, distribution, and
irrange. Au’f’nmg program, with statistics on the distribution and use of isotopes by
d Scieq. [rfilte and institution, by field of use, by foreign country, and contains an ex-
Dublicg. Sta ive bibliography of published literature on isotopes, 201 pages, 45 cents.
Shounggp tenSeS’_A 5-Year Summary of Distribution, August 1951, is a detailed account

]soffofs btope utilization during the first 5 years of the Commission's distribution

;rogr8m7 451 pages, $1.00. .
ecting for Uranium, revised October 1951, is a nontechnical booklet pre-

P rostd by the United States Geological Survey and AEC describing the uranium-
ress are pearing minerals, where to look for them, and instruments to use in pros- ¢
3 phaseg ting and in laboratory testing and analysis of ores. It contains six color
rineipa) 1§7tes of principal minerals. Laws, regulations, and price schedules for uran-
lexes tq - ?um-beal‘ing ores are included, 128 pages, 45 cents.

[,ontracting and Purchasing Offices and Types of Commodities Purchased, re-

cised March 1951, lists the types of items the AEC must procure, procurement
officers, and location of the purchasing offices. Included are responsibilities
of the AEC operations offices and major research centers for whom the ma-
'8 in the terials are procured, and security requirements that must be met by firms
supplying certain materials to AEC, 20 pages, 15 cents.
Tanuary 4 Guide for Contracting of Construction and Relqted IEngineering Services, .re—
vised January 1931, gives AEC policy on awarding contracts for construction
949. 45 and architect-engineering services, procedures followed when requests for bids
: gre formally advertised and when contracts are negotiated. Operations offices
January 3 and officials responsible for letting such contracts are listed, 16 pages, 15 cents.
Energy 1 TECHNICAL PUBLICATIONS, PERIODICALS, AND CATALOGS
ry 1951, 3 The items listed below, together with the National Nuclear Energy Series de-
4 ribed in the next section, are the publications of scientific and technical in-
‘0grams, 2 terest. In addition to those reports published in the NNES or in the scientific
4 and technical journals, there are approximately 1,200 technical reports
n Plant 2 avasilable at nominal prices from the Office of Technical Services, Department
2 of Commerce, Washington 25, D. C. A list of the titles and prices of these
‘'ogramas, : reports may be obtained from the Office of Technical Services.
] . %; The Elements of Nuclear Reactor Th'ry, by Samuel Glasstone and Milton C.
1, April § Edlund, D. Van Nostrand Co., N. Y., 1952, is written for scientists, engineers
% and advanced students interested in the field of nuclear reactors. It explains
cents. 3 the physical concepts and processes involved in a nuclear chain reaction and
nts. the methods for calculating critical conditions for chain reacting systems,
L0 cents 416 pages, $4.80. )
. Sourcebool; on Atomic Energy, Samuel Glasstone, D. Van Nostrand Co., N. Y, i :
¢, Wash- § 1950, presents a comprehensive, technical description of the theory, Listory, '

development, and uses of atomic energy. Chapters are included on the struc-

ture of the atom, radioactivity, isotopes, neutron research, acceleration of

charged particles, and other phases of nuclear science, 546 pages, $3.40.
\‘_- .

h;tAvazilable from the Superintendent of Documents, Government Printing Office, Wash-
- on 25, D, C.




The Effects of Atomic Weapons, 1950, prepared for the Department of Defey,
and the AEC by a board of editors under the direction of the Los Ahxm;'e
Scientific Laboratory, presents a technical summary of the results tq e (_’f
pected from the detonation of atomic weapons. with chapters deseribip, "\’
atomic explosion, the shock from air, underwater, and undergroung bu;a:(il.i
blast, radiation, and fire effects; methods of protecting personnel: gyq '('1‘“'
contamination methods, 456 pages, $1.25.° e
Handbook on Aerosols. 1950, contains chapters from the National Defepg, T
search Committee Summary Technical Report, Division 10, declassifieq by tiﬁ
Army at the request of AEC, on the properties and behavior of aerosolg, Drir:.
cipals and instruments used in meteorology studies, and information usefy)
in studies of the disposal of gaseous radioactive wastes, the dispersa] of in.
secticides, the disposal of industrial gases, ete., 147 pages, €0 cents?
Handbook on Air Cleaning—Particulate Removal, Sheldon K. Friedland@r
Leslie Silverman, Philip Drinker and Melvin W. First, Harvard Uni\'ersit\-.
. 1952, a compilation of data resulting from the study of air cleaning eqUiDmm};
and procedures. Such studies applied principally to the removal of radio.
active dust and contamination from exhaust gases, etc., 8) pages, 43 centy
Liquid-Metals Handbook, revised June 1952, R. N. Lyon, et al., compiled by f,,
Department of the Navy and AEC, summariz>s current information gp the
physical and chemical properties of liquid metals, their present industrig)
uses, and their use and potentialities as heat-transfer media, 188 pages, $1.2;:2
Neutron Cross Sections (AECU 2040), May 15, 1932, a compilation of daty in
tabular and graphic form prepared by the AEC Neutron Cross S:ction Aq.
visory Group. Cross section values for a number of nuclides, elements apg
compounds are given for neutrons ranging in energy from 0.C001 electron volty
to 100 Mev., $1.00.*
Manual of Analytic Methods for the Determination of Uranium and Thoriyy
in Their Ores, C. J. Rodden and J. J. Tregoning, 1950, presents a number of
tested methods of analyzing ore samples for their uranium and thorium
content. It is intended to bs an aid to assayers, commercial laboratories,
and others interested in raw material assay work, 55 pages, 20 cents.?
; 7 Handling Radioactive Wastes in the Atomic Energy Program, revised August
O 1951, reports on the sources and types of radioactive wastes in atomic energy
operations, methods developed for their safe handling and disposal, and meth-
ods specified for the safe handling of radioisotopes by private users, 3) pages,
15 cents.?

Trilinear Chart of Nuclear Species, W. H. Sullivan, Jchn Wiley & Sons, Ine,
N. Y., 1949, shows physical data for all the nuclear species known as of June
1949, $2.50.

Periodicals and Catalogs

Nuclear Science Abstracts, issued twice a month by the AEC Technical Informa-
tion Service, contains abstracts of all current AEC declassified and unclasgified
reports, of non-AEC reports related to atomic energy, and of articles appearing
in both the foreign and domestic periodical literature, §6 per vear.?

1sotopes—Catalog and Price List, Isotopes Division, AEC, Oak Ridge, Tenn.
March 1951, lists and describes radioactive and stable isotopes available from
Oak Ridge, and includes prices and instructions for ordering the isotopes.

= Available from the Superintendent of Documents, Government Printing Office, Wasl-
ington 25, D. C.

ey e 3 Available from Office of Technical Services, U. S. Department of Commerce, w
DT A ington 25, D. C.
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,a quarterlv journal of announcements issued by the Isotopes Division,
£ £C, Oak Ridge, Tenu., concerning the availability, utilization, and handling
A

¢ jsotopes, 35 cents per copy, $1.00 per volume.*
of 18

THE NATIONAL NUCLEAR ENERGY SERIES

e volumes were written by the scientists who performed the research and
™ e~1 pment on the atomic energy enterprise under the Manhattan Engineer Dis-
ﬁpvi and later under the Atomic Energy Commission. The following volumes
¢ o been published for the AEC by the McGraw-Hill Book Co., New York, N. Y
hav
pivision [: The Electromagnetic Separation Process

cuum Bquipment and Techniques, vol. 1, edited by A. Guthrie and R. K. Waker-
e e 1049, describes the development and study of high vacuum equipment and
;:::rh vacuum systems for the largeswle separation of isotopes by the electro-
ma«netlc process, 264 pages, §3.7
fﬁg characteristics of Electrical Dzscharges in Magnetic Fields, vol. 5, edited
+ A, Guthrie and R. K. Wakerling, 1949, cover most of the significant studies
bv the University of California Radiation Laboratory on electrical discharges
«ith emphasis on studies of electrical discharges in vapors of uranium com-
p()llﬂdsr 376 pages, $5.00.

pivision 11: Gaseous Diffusion Project

pgineering Developments in the Gaseous Diffusion Process, vol. 16, edited by
M. Benedict and C. Williams, 1949, describes a number of mechanical, electri-
cal, and chemical engineering developments related to the operation and
handling of materials used in the gaseous diffusion process—principally
gpecial plant instruments, vacuum engineering, development of heat-transfer
equipment, and absorption of uranium hexafluoride and fluorine, 129 pages,
$2.00.

Division I11: Special Separations Project

The Theory of Isotope Separation, vol. 1B,'by Karl Cohen, 1951, presents the
theory of cascades as generally applicable to the problems of isotope separa-
tion. Different types of centrifuges and other methods of separation are
also discussed, 165 pages, $2.50.

Spectroscopie Properties of Uranium Compounds, vol. 2, edited by G. H. Dieke
and A. B. F. Duncan, 19, presents data compiled from a comprehensive
study of the absorption and fluorescence spectra of uranium compounds and
describes the experimental techniques used in the studies, 290 pages, $4.25.

Physical Properties and Analysis of Heavy Water, vol. 4A by I. Kirschenbaum,
1031, describes the physical properties of heavy water, chemical equilibria
or exchange reactions and methods of isotopic analysis, 438 pages, $6.00.

Bibliography of Research on Heavy Hydrogen Compounds, vol. 4C, compiled
by A. H. Kimball, edited by H. C. Urey, and 1. Kirschenbaum, 1949, contains
about 2,000 references to published literature on research with heavy hydro-
fen. References are arranged by subject with an index of the hydrogen
tompounds and authors, 350 pages, $4.75.

% ————

r‘haﬂable from the Superintendent of Documents, Government Printing Office, Wash-
‘Toen 25, D, Q.




vol. 19B, edited by L. L. Quill, 1949, contains 10 research papers on the ther
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Division IV : Plutoniwm Project tting ©
en
Radiochemical Studies: The Fission Products, vol. 9, edited by (}_‘D o ;m-lﬂ" “SO'D
and N. Sugarman, 1951, presents 336 original research papers on the teeh;;)rk m-wd
10yes E |

and results of radiochemical studies of uranium and plutonjyy, fie

products, 2,086 pages (in 3 parts), $27.75. Siog
The Transuranium Elements, Research Papers, vol. 14B, edited by @, T. §
- J. J. Katz, and W. M. Manning, 1949, includes 163 research paperg on

. 7
niriston 7

eabor. )
aborg cpardtion:

nium, plutonium, americium, curium, and several of the heavy e1eme:‘tem*" i,uzmds, vo

lated to them, and historical summaries of transuranium elem § Tre. jarge-£
ent reSear N the |

1,733 pages (in 2 parts), $23.75. °h, 1t descr ib

‘The Chemistry and Metallurgy of Miscellaneous Materials; Thermodynqm various fiv
Mies

~dynamic properties of the elements and several of their compounds, 309 Wo-
$4.50 O Plges,

Industrial Medicine on the Plutonium Project, vol. 20, edited by R. 8. Stone 1951

Division | 4

. ina [ytical c

o ——— st ssprton Y

~-=+ describes the medical program established for the care and DProtection . 1950, desc
workers on the plutonium project, 511 pages, $7.00. of the atomic
Biological Effects of External Beta Radiation, vol. 22E, edited by R. E, Zirkle terminatio
: offers a collection of original reports on the effects of beta rays applieq m Chemistry 0.
... the surface of the mammalian body, 242 pages, $3.50. pounds, vO
... Histopathology of Irradiation from Exzternal and Internal Sources, vol. 201 _gion of th
edited by W. Bloom, 1948, is an advanced treatise on the histopathologicﬂi nature an
and cytological effects of total-body irradiation, 808 pages, $10.75. of its bina
Toxicology of Uranium, vol. 23, edited by A. Tannenbaum, 1950, describeg the
studies made on the distribution, accumulation, excretion, and chemijeg] and
physiological effects of uranium and uranium compounds in the animal bogy
323 pages, $4.75. o in order to
available to
Division V: Los Alamos Project tially all of
praries also
Electronics: Experimental Techniques, vol. 1, edited by W. C. Elmore and M. L. Office of Tecl
Sands, 1948, describes a number of complete circuits and circuit elements .,
developed at Los Alamos for making nuclear and other physical measurement, CALIFORNL
417 pages, $5.50. Berkeley,
Ionization Chambers and Counters: Experimental Techniques, vol. 2, edited by General
B. Rossi and H. Staub, 1949, describes the physical principles of ionization Los Angele
chambers and counters, and includes previously unpublished project develop- , Library
ments by scientists at the Los Alamos Laboratory, 243 pages, $3.25. COLORADO
Miscellaneous Physical and Chemical Techniques of the Los Alamos FProject, D ienver, De
vol. 3, edited by A. C. Graves and D. K. Froman, describes a variety of labora- CU%\NECTIC
tory techniques used at Los Alamos in early studies. Drawings and diagrams New Haver
of the laboratory and apparatus are given, 323 pages, $4.25. D I\“?':;EI?]I‘CTt C
ashingtor
Division VI: University of Rochester Project Gi?ﬁgg: o
- 3 ]
Pharmacology and Toxicology of Uranium Compounds, parts I and II, vol. 1, ILLIm(l)Ogy Li
NOIS

edited by C. Voegtlin and H. C. Hodge, 1949, summarizes the results of 3
years’ research on the toxicity of uranium compounds and the mechanism nf
uranium poisoning, and includes a section on the toxicology of fluorine and

Chicago, Jo
Chicago, U

hydrogen fluoride, 1,084 pages (in 2 parts), $14.25. . brary
Biological Studies with Polonium, Radium and Plutonium, vol 3, edited by R. M. Urbana, U:
Fink, 1949, describes the studies made of the biological effects of these alpha- brary

234439—
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éements in the animal body, air monitoring precautions, and equip-
gsed in atomic energy laboratories where work with these elements is

pt U 50.
eh' 1on, 411 pages, $5.
ég:ned

gﬁﬁm v1I: Materials Procurement Project

e s n, Propertics, and Technology of Fluorine and Organic Fluoro Com-
roti? 81 1, edited by C. Slesser and 8. R, Schram, describes development in
fﬂﬂdsvvscale manufacture of fluorine, and purifying and handling fluorine.
the 147% f;.bes the preparation and the chemical and physical properties of
I:r?:sg fluorocarbon compounds, 868 pages, $11.50.

¥

pivision VIII: Manhattan Project Chemistry
(nalyticol Chemistry of the Manhattan Project, vol. 1, edited by C. J. Rodden,
«}90 describes methods of analyzing the many different materials used in
{pe atomic energy project—with emphasis on analytical methods for the de- -
rermination of uranium and thorium, 748 pages, $10.00
istry of Uranium. Part I. The Element, Its Binary and Related C‘om—
ﬁa:nds, vol. 5, by J. J. Katz and E. Rabinowitch, 1951, is a detailed discus-

pature and extraction from ores, and preparation and physical propernes
of its binary compounds, 609 pages, $8.25.

=
=
=
2
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DEPOSITORY LIBRARIES

jp order to make the nonclassified results of AEC research and development
.yailable to the public, the following libraries serve as depositories for essen-
‘311\' all of the Commission’s nonclassified reports. A number of other li-

ion of the physical and chemical properties of uranium, its occurrence in. -
8

A e

ofice of Technical Services.

CALIFORNIA
Berkeley, University of California
General Library
Los Angeles, University of California
Library
OLORADO
Denver, Denver Public Library
(ONNECTICUT
New Haven, Yale University Library
DISTRICT OF COLUMBIA
Washington, Library of Congress
GEORGIA
Atlanta, Georgia Institute of Tech-
nology Library
ILLINOIS
Chicago, John Crerar Library
Chicago, University of Chicago Li-
brary
Crbana, University of Illinois Li-
brary .

}

3
-

234439—53——14

yraries also receive from the AEC copies of the reports that are sold by the

INDIANA .
Lafayette, Purdue University Library
IOWA
Ames, Iowa State College Library
KENTUCKY
Lexington, University of Kentucky
Library
LOUISIANA
Baton Rouge, Louisiana State Univer-
sity Library :
MASSACHUSETTS

Cambridge, Harvard University Li- 7

brary o
Cambridge, Massachusetts Instltute
of Technology Library
MICHIGAN
Ann Arbor, University of Michigan
Library
Detroit, Detroit Public Library
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iNDy
X g
MINNESOTA OHIO—Con.
Minneapolis, University of Minnesota Columbus, Ohio State Cniverg; i
Library brary Py g §
MISSOURI OKLAHOMA §
Kansas City, Linda Hall Library Stillwater, OKklahoma Agriey I
&t. Louis, Washington TUniversity and Mechanical College Liby Furai
Library OREGON ary %
NEW JERSEY Corvallis, Oregon State (gjjee. ]
Princeton, Princeton University Li- brary € L §
brary PENNSYLVANIA § Tht
NEW MEXICO hiladelphia, University of pey, £ as?
Albuquerque, University of New vania Library sy 3 avi
: Mexico Library Pittsburgh, Carnegie Library : gral
NEW YORK Pittsburgh M i for
Buffalo, Lockwood Memorial Library | TENNESSEE z o
Ithaca, Cornell University Library Knoxville, University of Tenpes, pAT
New York, Columbia University Li- Library Se by
-brary , . ‘ Nz}shvule, Joint University Libraries J ;41‘
New York, New York Public Library | TEXAS ) 7417
Troy, Rensselaer Polytechnic Insti- Austin, University of Texag Library - & 241t
tute Library TUTAH ¥ g4M
NORTH CAROLINA Salt Lake City, University of 1y, § - 2
Durham, Duke University Library Library ¥ D
Raleigh, North Carolina State Col- | WASHINGTON i
lege Library Seattle, University of Washingy,
OHIO Library o
Cincinnati, University of Cincinnati | WISCONSIN =
Library Madison, University of Wisconsip 3:;:
Cleveland, Cleveland Public Library Library E‘-g%
2,
2,436
2,436
2.436.
. 7,440
H 2,440
2,441
244l
2,442
2,442,
2,442,
2,442,
2,442,
2,443,
2444,
2,446,
2,446,
2,446,
2,446,
2,448,
2451,
2452,
2452,
2,452,
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APPENDIX 9

AEC OwxNEDp PATENTS AND LICENSEFS

P-&TENTQ ISSUED TO THE COMMISSION WIIICH ARE AVAILABLE

FOR LICENSING®

ing 489 U. 8. Letters Patents owned by the United States Government
ted by the United States Atomic Energy Commission have been made
als since December 1949.

Licenses are

TITLE

PATENTEE

e

Furnace Control System_______ ... ...
Torsion Balanee__ . ________.___.__.._._____
Method and Apparatus for Producing Radio-

hs.
Aﬁ)’?ﬁams for the Storage of Fluorine_________.

Method of Welding or Cutting Metal by
Hydrogen-Fluorine Flame.
Production of Fluorine . __________ . __.___ :

Puarification of Acid Potassium Fluorides__.. ..
Adjustable Capillary Leak __ ... ...

Safety Pipette_ .l

Locating & Welding Fixture. ____.._______.._.
Quick Locking Furnace Base Plate ___________
Fluorination of Perchlorohexatriene __________
Method of Welding Carbon to Molybdenum._

Sedimentation Tube. ... . ___________._.

Tonization Chamber._ . _____ . . _____.___

Differential Twin Chamber Neutron Meter.__.

Differential Ion Chamber. ___._______________.

Compressed Neutron Source._ .. __.___.._._.__.

Calibrating Means for Pitot Venturi Tubes__.

Switching & Timing Unit for Pneumatic
Relays.

Geiger Counter Improvement____.____________

Purification of Perfluoroheptane by Azeo-
tropic Distillation with Methyl Ethyl.

(Glass Magnetic StopcocK oo ..

Support for Geiger-Mucller Counters.___.___.__
Low Humidity Meter. ... . ...

Joint Fillers. ... ...

Adjusting Arrangement for Pneumatic Relays
of the Force-Balance Type.

Method of Preparing Uranium Hydride__.___

Molecular Distillation Process. _.._.__.._._._____

Uranium Monocarbide and Method of Prepa-
ration.

Meter Proteetion Cireuit ... .. ___.__._..

Method of Preparing Uranium Deuteride. ... _

Float Position Indicator ... ____ __._____.

Method of Producing Calcium Hydrides by
Distillation.

Direct Current Amplifier . _________._____.

—_—

‘Patents listed as of November 30, 1952. Applicants for licenses should apply to the
3’““" Patent Branch, Office of the General Counsel, T. S. AEC. Washington 25, D. C.,
Centifring the subject matter by patent number and title.

H. W. Lindsay, Oakland, Calif.

R.C. & R. Q. Boyer, Berkeley, Calif.

S. H. Neddermever, Pasadensa, Calif. and
D. W. Kerst, Urbana, Ill.

H. F. Priest, New York and A, V. Grosse,
Bronxville, N. Y. )

H. F. Priest, New York and A. V. Grosse,
Bronxville, N. Y.

W. C. Schumb, M. and A. J. Stevens, Hollis-
ton, Mass. v

P. R. Johnson, Claymont, Del.

A. 0. C. Nier, New York, N. Y., E. P. Ney,
Charlottesville, Va., and M. G. Inghram,
New York, N. Y.

E. L. Brady and L. E. Glendenin, Qak
Ridge, Tenn.

E. Colbert, Chicago, Il

F.. J. Anicetti, Beverly, Mass.

W. 8. Struve, Carneys Point, N. J. :

H. P. Yockey, Oakland and J. M. Nudding,
Berkeley, Calif.

J. W. Williams, Madison, Wis., and E. M
Bevilacqua, Rutherford, N. Y.

G. L. Weller, Chicago, Il1.

H. M. Parker, Oak Ridge, Tenn.

J. W, Broxon and W. P. Jesse, Chicago, Ill.

H. L. Anderson, Chicago, Ill.

H. W. Stol!, Rochester, N. Y

K. L. Tate, Rochester, N. Y.

A. F. Reid, New York, N. Y.

L. R. Evans, Wilmington, Del., and H. B.
Hass, West Lafayette, Ind.

C. E. Herrick, Jr., New York and L. C.
Liberatore, Woodside, N. Y.

A. M, Starr, Piedmont, Calf.

J. B. Thomas, Jackson Heights, N. Y.

E. H. Wakefield, Chicago, Il

H. R. McCombie, Pittsburg, Pa., and C. D,
Wilder, Berkeley, Calif.

T. W Stricklin, Gordon Heights, Del.

F. B. Newell, Rochester, N. Y.

A. 8. Newton, Ames, Iowa.

A. K. Brewer, Richland Center, Wis. and
8. L. Madorsky, Chicago, I1l.

H. S. Wilhelm and A. H. Daane, Ames, Iowa.

C. 8. Ingram, Fairfax, Calif.
A. 8. Newton, Ames, Iowa.
D. 8. Schover, Chicaga, Il
D. Duffey, La Fontaine, Ind.

B. L. Weller, Richland, Wash.

197
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PATENT
o TITLE PATENTEE
456,426 | Mass Spectrometer System . -..-—--.---ou--- A, 0. C. Nier, New York, N, v -
2,456, p Nev. Charlottesville, Vs, Y.y ang oy
2.458,632 | Tonization Chamber. ... -coccoooooomnnnn 1. H. Parsons, Oak Ridge, Tenn, '
2.461,661 | Preparation of Alkali Metal Compounds_-.... H. I. Bchlesinger, Chicago, Ip
Brown, Detroit, Mich. sad o
2,461,662 | Preparation of Alkali Metal Compounds_....- H. I Schlesinger, Chicago, 111, 4
HBxicqu. Detroit, Mich. cad
2461,663 | Preparation of Alkali Metal Compounds.._.-- . 1. Bchlesinger, Chiecago, -
P Brown, Detroit, Mich. - L ang g ©
2,462,935 | High Stability Voltage Regulator ... W. R. Baker, Berkeley, Calif, )
2.462.997 | Attachment for Milling Machines...—......-. J. L, Roush, Oak Ridge, Tenn.
2:4653.018 | VaIVE oo memooecccomemmoeeoonnoes “I.HC. Hein and L. W. Winchester, Chi,
. ags
2,465,886 | Electrical Measuring Apparatus.....—------. 0. G. Landsverk, Chicago, I L
’ & APp Wollan, Qak Ridge, Tony o and B,
2,465,938 | Radiation Measuring Device ...~ F. R. shonka, Chicago, Ill.
2.466,118 | Precipitation of Ammonjum Biuranate......-. A. J. Miller, Oak Ridge, Tenn., gy, d
. Armstrong, Providence, R. 1. Gy
2,468,678 | Regulator . .o aiioiooaaoenooes K. R. MacKenzie, Richmond, Caljt
2,468 681 | Purification of Hydrogen Fluoride_ . _.__- -l R, H. McBride, Gary, Ind. :
2.469.916 | Process of Producing Uranium Tetrabromide..| J. M. Carter, Pasadena, Calif.
2,470,895 | Impulse Type Power Supply-.ooo - -comoomnen E. W. Marlowe, Chicago, Ill,, anq
Wilcox, Los Alamos, N. Mex, - A,
2,472,365 | Alpha Particle Counting_ . _-..-------co-- C. J. Borkowski, Oak Ridge, Tenn
2,472,456 | Crucible and Method of Making Crucibles....| R.J. Anicetti, Beverly, Mass, *
2,474,042 | Vibration Eliminating Apparatus. ... E.J. Egle, Jr., Woodside, N, Y,
2.474,773 | Radiation Detector_ ... .. __.-oooo-oo-- W. R. Baker, Berkeley, Calif,
2,475,138 { Device for Measuring Thermal Conductivity..| C. B. Hood, Jr., W. Jones and H. L. jo}
Columbus, Ohio. DStan,
2,476,249 | Remote-Control Manipulator. ... ... J. H. Payne, Jr., Ballston Spa, N. v
2,477,624 | Method of Preparing Uranium Trioxide ... S. M. Fried, Chicago, Ill.,and N. R, ﬁav‘dso
Sierra Madre, Calif. tdson
2,479,271 | Ionization Chamber Circuit .o ooooeeommnnoo F. R. Shonksa, Chicago, Ill.
2,479,600 | Tonization Chamber. . o ceoioooooeoooo C. J. Borkowski, Oak Ridge, Tenn,
2,479,699 | Apparatus for Magnetic Measurements.. ... W. M. Powell, Berkeley, Calif.
2,481,320 | Magnetic Pump __ _.ooooooooooeeoeeen S.-L. Madorsky, Washington, D. C,
2,481,506 | Fast Neutron Meter. .. oocoooooammomommanaans C. C. Gamertsfelder, Jr., Oak Ridge, Tenp
2,481,964 | Fast Neutron Meter .o o coooarioaoanan E. 0. Wollan, Chicago, I, ! .
2,483,981 | Dynamic Condenser. . .o eoeroaooaeann- H. Pale;lslky, Urbans, and R. K. Swank, Cp;.
cago, I, !
2,483,991 | Radiation Exposure Meter. ... ... o... E. 0. Wollan and L. A, Pardue, Oak Ridge
’ Tenn. and N. Goldstein, Chicagg, I11.
2,485,460 | Method and Means for Detecting Tonization. .| J. 8. Allen and B. B. Rossi, Chicago, Ill,
2,485,470 Mgthod and Apparatus for Control of Beam | C. P. Baker, Ithaca, N. Y.
nergy. . =
92,485,507 | Chlorinated Hydrocarbon..._. .. . _.... M. A. Perkins, Wilmington, Del.
2,485,516 | Shallow Plane Proportional Counter. R. W. Thompson, Minneapolis, Ming.
2,486,207 | Liquid Level Measuring Apparatus.__._. M. K. Richards, Wilmington, Del.
2,486,955 | Producing Thin Film of Metal Oxide_...._._. K. E. Langwill, New York, N. Y.
2,486,976 | Pressure Measuring Device ... ... W. R. Perret, Vicksburg, Miss,
2,487,360 | Nitrogen Purification Process. ... .. . .... A. S. Newton, Ames, Iowa.
2,487,510 | Current Integrating Network. ________._._-_.. 'W. R. Baker, Berkeley, Calif.
2,489,028 | Positive Shutofl Dispensing Nozzle. ... C.TB. Graham and V. D. Carver, Oak Ridge
enn.
2,490,208 | Radiation Detecting Apparatus.._.._._.._.__. A. Ghiorso, Berkeley, Calif, and C. M.
Gordon, San Pablo, Calif.
2,491,220 | Neutron Detector_ . eeeceaoe- E. G. Segre, Santa Fe, N. Mex, and C. E.
Wiegand, Berkeley, Calif.
2,401,320 Ngutron Detector and Method of Making | P. G. Koontz, Fort Collins, Colo.
ame.
2,492,365 | Dispensing Nozzle_ . . ccaao 0. E. Miller, Oak Ridge, Tenn.
2,493,137 | Voltage Doubling Cireuits. ... ..~ W. W, Hansen, Palo Alto, Calif.
2,493,935 | High-Energy Neutron Counter ... .- C. E. Wiegand, Oskland, and E. G. Segre.
Berkeley, Calif.
2,404,267 | Surface Hardening of Ferrous Metals..._..___. H. L S%tilesinger and G. W. Schaefler, Chi-
cago, 1. -
2,494,641 | Radiation Counter ... .. cacemoos H. L. Anderson, Hartford, Conn., and P. G.
Koontz, Fort Collins, Colo. .
2,494,834 | Mounted Specimen. . _coo_ooo R. 8. Ringheim, San Gabriel, Calil.
2,494,968 | Alkoxy Borohydrides and Their Method of | H. L Schlesinger, Chicago, 1., and H. C.
Preparation. Brown, Detroit, Mich, -
2,495,081 | Packless Valve. . oeoiiioo_o- J. B. Thomas, Jackson Heights, N. Y.
2,495,497 M&thg(li of Liquid Stabilization of Nickel | J I\ITE YAhlberg and C. F. Hiskey, New Yok,
atalysts. .Y,
2,495,650 | Coincidence Proportional Counter.__...-..... 7. M. Blair, Stillwater, Okla., and J. M. Hush,
Lincoln, Nebr.
2,496,115 | Stabilization of Perfluoro Oils....oeoooooceenan W. B. Burford, III, Baltimore, Md, and
€. E. Weber, Schenectady, N. Y. .
2,496,123 | Tonization Chamber ... -ocoocooccoomaooan 7. TK. Fast and S. G. English, Osk Ridge,
enn.
2,496,819 | Pulse Generator. . ..o _ceeecammmmomacoomanon A. R. Bimpson, Knoxville, Tenn. H
2,496,886 | Radiation Alarm and Measurement Device. .. E. W. Molloy, Pasadensa, Calif,, and W.

Hinch, Denver, Colo.

e

L

2,508,9¢
2,509,0(
2,509,3¢
2,509,6¢
2,509,7C
2.510,88

2,510,86
2.510,87

2,510,93
2,511,66
2,512,53
2,513,80
2,514,11
2,514,11
2,514,13
2,514,14
2,514,90
2,515,11.

2,515,15'
2,516,05

2,517,468
2,517,687
2,517,86.
2,518,21.

2,519,00°
2,519,314

2,519,32:
2,519,79¢
2,521,11¢
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2,510,864
510,872

2,510,030
2,511,667
2,512,538
2513,805
2514,115
2,514,116
2514,135
2,514,142
2,514,909
1,515,112

2,515,150
2,516,050

2517,460
2517,676
2,517,963
518,217

2,519,007
2,519,319

2,519,323
2,519,702
2521,112

| Apparatus for Handling Materials..__....____.
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W. E. Glenn, Jr., Birmingham, Ala,
W. E. Glenn, Jr., Berkeley, Calif,
R. K. McKechnie, Ballston Lake, N, Y, 44
A. U. Seybolt, Scotia, N. Y. T o-an
J. E. Powell, Ames, Iowa,
S. @. Osborne, Niagara Falls, N, v,
g. IﬁTg%;rlor,ﬂI{\’ew dY?ik,EIIq' 11\
. H. Wojcik an . H. Mauage, Niap:
Falls, N. Y. Niagury
C. W. Park, Oakland, Calif. and 1. C. gj.
patrick, Berkeley Calif.
B. Schloss and 8. Robinson, New York, N, y
J. DeMent, Portland, Oreg. PR

F. 8. Stein, New York, N. Y., J. E. Binys
Upton, N. Y., C. R. A. Rice, Oak Ridge
Tenn and S. Bashkin, Madison, Wis, !

J. ¥, Gifford, Richland, Wash,

L. G. Longworth, New York, N. Y.

W. T, Miller, Ithaca, N. Y.

J. C. Warf, Los Angeles, Calif.

A. M. McMahan, Houston, Tex, and A, H,
Snell, Oak Ridge, Tenn.

A. Loverde and W, S. Beanblossom, Niagara
Falls, N. Y,

A. Loverde and W. S. Beanblossom, Niagara
Falls, N. Y

E. H, Hufiman and L. J. Beaufait, Jr,, N.
Richmond, Calif.

C. A. Tobias, Walnut Creek, Calif.

C.J. Carignan, Cranston, R. I.

A. 8. Langsdort, Jr., Chicago, Ili.

R. Livingston, Oak Ridge, Tenn.

J. A. Ayres, Schenectady, N. Y.

J. Hecomovich, San Mateo, Calif.

A. F. Benning, Woodstown, N, J.
G.J. Evans, New York, N. Y.
K. W. Krantz, Wilmington, Del.

R. Rosen, Elizabeth, N. J.

J. H. Carter, Blacksburg, Vs, and A. H.
Daane, Ames, Iowa.

R. Delliban, Menlo Park, Calif.

F. B. Stilmar, Woodstown, N. J.

E. J. Wade, Schenectady, N. Y. and J. W
Simpson, Wilkinsburg, Pa.

A, P, Hatcher, Knoxville, Tenn. .

R. W. Handley, Denver, Colo. and C. W,
Sawyer, Butte, Mont. w

R. W. Handley, Denver, Colo. and C. V.
Sawyer, Butte, Mont .

F. B. Downing, Carney’s Point, N. J. and
J. B. Roberts, Wilmington, Del.

L

TR emm——— e et

2,675,759
2'575,760

2,576,600
2,576,601
2,576,616

2,576,661
2,577,066
2,571,097

2,577,514
2,577,696
9,577,707
2,578,416

2.578,908
2,576,223
2,579,225

2,579,231

2,579,234
2,579,235
2,579,243

2,579,904
2,580,349
2,580,357

2,580,358

2,580,360
2,580,373
2,581,863

2,582,163

2,582,041
2,583,121
2,583,469
2,584,801
2,584,816
2,585,639
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2574627
2574682
2574 549
1 74,655

2 574,681
574,841

2 574,842

2 575,759

» 576,600
2 576,601
2 576,616

2 576,661
2 577,066
& 577,007

2577,514

2.579,231

2579234
257,285
2579,243

2,579,984
2,580,349
2,580,357

2,580,338

=.580,36¢
2,580,373
2,581,863

2,382,163

582,041
583,121
2554801
L584516
585,639
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TITLE

PATENTEE

J—
gmbient Pressure Responsive Clamping
“ Means. . o
Adsorption Separation of Zirconium and
Hafnium, .

gampler for Highly Radioactive Substances. ..
gystem for Determining Tube Characteristics_.
Preparation of Organic Materials_...__________

process for Production of Radioactive Iron._...
Process for Producing Uranium Hexachloride. -
Mass Spectrometer.________.____.. S
Method and Apparatus for Measuring Btrong
Alpha Emitters. .
Manufacture of Porous Articles from Triflu-
orochloroethylene Polymer.
GasAnalyzer. .. .. ..o
The Manufacture of Uranium Tetrachloride__
Process for the Preparation of Fluorocarbons. -
Uranium-~Cobalt Alloys____________.________..

Uranium-Cobalt Alloys___.___ . ...

Radiation Detection and Measuring Appara-
tus and Methods,
Alkyl Ether of Chlorofiuoroheptene___._______

Apparatus for Focusing High-Energy Particles.

Materials and Method for Radiography....__.
Timing Apparatus._ .o oo aoaoo

Method and Apparatus for Purifying and
Packaging Uranium Hexachloride.

Counter Chronograph_____ ... _____. . __._..

Preparation of Heavy Metal Borohydrides. ...

A Device for Generating Neutrons_.__._._._..
Method of Accelerating Ions. . .__.____._______
Monitor for Fission Gases.. .. .o cov_ ...

Pulse Shaping Cirenit. .. oeeeo oo ..

Pressure Measuring Deviee. . .______...__.____

Method for Separation of Americium from
Solutions Containing the Same.

nants.

Eiectrical Positioning Proportional Floating
Control.

Pulse Transformer. .o . oo aceeecmcmee

Method of Making Neptunium Chlorides.__..

Electrostatic Generators___.___.___._._coo_____

Regulated Power Supply ..o oo

Adjustable Support for Spectrometer Re-
flectors.

Electromagnetically Operated Counter___.___

Vacuum Seal for Fluorine Generation System . _

Rectifier System . . . ..o

Methods for the Production of Radioactive
Isotopes.

Neutron Density Indicator Devices....__..__..

Methods of Forming Uranium Carbide.__.___._

Apparatus for the Preparation of Metal
Halides.

Methods for Storing Perhaloacetyl Peroxide
and Stabilized Perbaloacety] Peroxide.

X-RayShields. ... . ...

Process for Preparing Perhaloacetyl Peroxide. .

Process for Electrodepositing Uranium
Dioxide.

Electrometers for Pocket Chambers_.._..._....

Processes of Producing Uranium Chlorides.....
Mass Spectrometer Ion Sources ..o .. . ...
Calibration Units for Cathode-Ray Tubes. ...
Pipe Extractor. . . . .. eaeeaee
Electroplating Control System_._.______.____.
C%npgnsated Electron Discharge Measuring

evice,

A. J. Reyenga, Oakland, Calif.

R. S. Hansen, Ames, Iowa,

W. Q. Smith, Charleston, W. Va.

F. M. Glass, Oask Ridge, Tenn.

A. Murray, 111, A. R. Ronzio, Los Alamos,
N. Mex,

J. A. Swartout, Oak Ridge, Tenn,

F. A. Jenkins, Berkeley, Calif,

A.J, Dempster, Chicago, Il

E. G. Segre, Santa Fe, N. Mex,

M. A. Coler, New York, N. Y.

A. 0. C. Nier, Minneapolis, Minn.

M. D. Ksmen, Berkeley, Calif.

G. H. Cady, Leonia, N. J.

A. H. Daane, Ames, Iowa and W. K. Noyce,
Fayetteville, Ark.

A. H. Daane, Ames, Iowa and W. K. Noyce,
Fayetteville, Ark.

D. W. Engelkemeir, Santa Fe, N. Mex. and
N. Sugarman, Chicago, Ill.

E. T. McBee and W, S, Barnhart, W. Lafay-
ette, Ind.

W. K. H. Panofsky and W. R, Baker, Ala-
meds, Calif.

W. H.

WwW. M.
Calif,

C. H. Prescott, Jr., Berkeley, Calif.

W. A. Higinbotham, Ithaea, N, Y.

H. R. Hoekstra, Park Forest, Ill. and J. J.
Katz, Chieago, II1.

A. O. Hanson, Grand Fords, N. Dak.

E. E. Hays, Upton, N. Y.

R;I‘Livingston and H. A. Levy, Oak Ridge,

enn,
L. F. Wouters, Oakland, Calif.
W. A. Arnold, Oak Ridge, Tenn.
L. B. Werner, Berkeley, Calif.

J. DeMent, Portland, Oreg.

T. A. Abbott, La Grange, and J. B, McMas-
hon, Wilmette, I,

Q'CAI"f Kerns and W. R. Baker, Berkeley,

8111,

S. Fried, Chicago, Ill.,, and N. R. Davidson,
Sierra Madre, Calif.

C. M. Turner, Richmond, Calif.

W.R. Baker, Berkeley, Calif.

L.’B. Borst, and R. J. Fox, Oak Ridge, Tenn.

H. D. Goldberg and M. 1. Goldberg, New
York,N.Y.

D. 0. Hubbard, Niagara Falls, N. Y.

Q. A. Kerns, Berkeley, Calif,

A.F.Reid, New York, N. Y.

‘W. H. Zinn, Chicago, I1l.

R.W, Fisher, Ames, Iowa.

B. McDuffie, Princeton, N. J., A. D. Schel-
berg, New York, N. Y.,and R. W. Thomp-
son, Minneapolis, Minn.

W. T'. Miller, Ithaca, N. Y., A, L. Dittman,
Jersey City, N.J.,, and S. K. Reed, Lewis-

burg, Pa.
P. Morrison, Pittsburgh, Pa.
C.Zimmerman, Brooklyn, N.Y,
M. Kahn, Berkeley, Calif.

T.N A.YRich, and J. E. Bigelow, Schenectady

C. D. Wilder, Oak Ridge, Tenn,

F. L. Reynolds, San Francisco, Calif,

M. E. Cbun, Berkeley, Calif.

8. L. Handforth, Wilmington, Del,

M. L. Sands, Everett, Mass.

W. C. Elmore, Springfield Township, Pa

, I
Powell, A. W. Hughes, Berkeley,
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2,585,644

2,586,550
2,586,984

2,587,426
2,587,919

2,588,041

2,588,153
2588, 466
2,588,564
2,588,734
2,588.780
2,589,301

2,580,057
2,590,426

2,590,826
2,500,925

2,501,247
2,591,908
2,592,416

2,593,948

2 504,618
2,501,608
2,504,703
2,591,970
9,501,080
2,595,131
2 505,550
2,595,552
2,595,611

2,505,622
2,505,924
2,505,925
2,596,047

2,596,080
2,506,081

2,596,520
2,596,530

2,596,956
2,507,535
2,597,596
2,598,215

2,508,283
2,598,411

2,599,156
2,599,166
2,599,182
2,509,188
2,599,203

2,599,326

2,599,922°

2,599,946

2,600,057
2,600,151
2,600,172

Process for Producing Fluorocarbons.... .- B

i
Renaction Comparison Apparatus ... ... !
High Voltage Regulator - o ... ... g
Spectrometer ... ___ .. ... - e eeeeemeael

Method of Tsotope Analysis_ .o ...

Casting Apparatus_ .

Halogen-S8ubstituted Acetyl Peroxide Catalyst .
for Halo-Olefin Polymerization.

Apparatus for Governing Fluid Flow_ . ...

Pulse Forming Network. ____________.____ N

Electrical Appsratus for Simulating the Time
Dependent Response for Characteristic of
Neutronic Reactors.

Separation of Metal Values in Fluoride
Compositions.

Method of Making Metal Hydride_____._..__.

Eletrical Generator_____ ... .o oo

Thermoelectricolly Balanced Meter Network..

Pretreatment of Beryllium Prior to Coating___

Neutron Detector__ . ..

Boron Chloride Production from an Alloy of
Boron with Tantalum.

Half-Life Determining Method ... __.________

Processes for Photochemical Chlorination of
Hydroecarhons.

Oscillator Controlled Relay Cireuits. ... _.___

Proportional Counter. ____ . ________._______.

Indicating Devices for Radioactivity Inten-
sity.
Distrihuted Coineidenee Cireuit. .o . _______

Thermal Flowmeter.. ..o oo
Flowmeter oo oo e
Photomultiplier Tube Circuif . __..___
Viewing Device for Radioactive Materials_.___
Magnetic Contouring System . ___...__..__.__.
Universal Manipulator for Grasping Tools..._
Radiation Counter.. ..o i mmeoaeo-
Photomnltiplier Coincidence Cireuit.___._.___
Tonization Gauge oo e e

Fission Indicator_.__ . . mmeeaao.
Quaternary Bismuth Alley_____________._..._.
Quaternary Bismuth Alloy_____._________.____.
Uranium-Aroyl Aldehyde Complexes and
Method of Making Same.
Tonjzation Chamber__________ ____ ________..__
Fluvrinated Compounds and Process of Pro-
ducing Same.
Vibration Measuring Device.__ _____________._
Vibration Measuring Device. _______._-__.___.
Vibration Measuring Device..___ . ... __
Flectronic Relav Cireuit . _____________ .
Radioactive Assay Apparatus._. .. ____..__.
Insulator Bushing Seal __ . __ . . ___ . ______
Tonization Chamber_____________ .. _________

Copolymers of Perfluoroprepene & Tetra-
fluoroethvlene and Method of Making Same.
Rearrangement of Saturated Halocarbons.____

Thermal Neutron 1etector Element. . _______

Alethod of Identifving Radioactive Com-
pounds.

Pulse Type Transformer____ . ___ ___ _

Magnetic Peeler for Proton Synchrotron..____

Preparation of Aluminum Borohydride_ _.____

Dec%mposition of Complex Melal Phosphate
Salts.

Monitoring of Gas for Radioactivity_ .. ...__...
Oxidation Inhibitorsof UsOs_____ . __._.__

High-voltage Multiple Core Transformer..._..
Ion Producing Mechanism.. ...
Direct Current to Alternating Current Signal

' R. D. Fowler, W. B. Burford, |

t A Ol Hanson, Grand Forks, N 13
i J. Priedigkeit, Oakland, Calif.

Converter.

Anderson, Baltimore, Mq, Wang yy .
ak.
R. W. Thompson, Minneapolis AL
W. T. Leland, New York, 5 ¢ T ane
G. H. Dieke, Baltimore, Md =
C. T. Gray, Baton Rouge, La.
W. T. Miller, Ithaca, A. I.. Dittry
tady, N._ Y. and S. K, Reeq, Lewisp thee
A. 0. C. Nier, Riverdale, R, B, Ty, ure py,
C. M. Stevens, New York, N v THESS 3y
W. R. Aiken, Berkeley. Calif,
H. A. Straus, Baltimore, Md., p R.B
and F. H. Murrayv, Qak Riégel T(‘_nn(‘H.
Mffc;&l'. Perkins, and M, Couper, W iimingy
A. 8. Newton, Berkeley, Caiir,
A. H. Barnes. Downers Grove, I
G. 8. Pawlicki, Urbana, 11,
M. Kolodner, New York, N, v
W. II. Zinn, Chicago, 111, ’
C. A. Hutchison, Jr. and J. S, Smi .
York, N. Y. -+ Smith, Noy
C. E. Wiegand, Oakland, Calif,
A. Loverde, Niagara Falls, N, Y.

! ml oA

an, Sehy,,

i

o,

R. T. Sehenck, Lower Mound B

cs?ipfx owski dE.F o
. 3. BorkgwskKl an . i i - Yy«
e alrstem,' Oak Ridge,

H. D, Farnsworth, Berkeley, Calif,

W. R. BRaker, Berkeley, Calif,

E. J. Groth, Jr., 8t. Louis, Mo.

C. E. Wiegand, Oakland,and 0.C ;
Berkeley, Calif. hamberlain,

E. T. Booth, Jr. New York, N, Y.

M. Clifford, Schenectady, N. Y.

L. F. Wouters, Oakland, Calif,

G. 8. Monk, Chicago, Il

W. M, Powell, Berkeley, Calif.

C. M. Gordon, San Pablo, Calif.

J. A. Simpson, Jr., Chicago, 111,

R. E. Thomas, Berkeley, C"alif.

K. M. Simpson, Santa Barbara, W.R. Baker
and Q. A. Kerns, Berkeley, Calif, '

C, E. Wicgand, Oakland, Calif,

O.N. Carlsonand H. A. Wilhelm, Ames, Jowa

0. N, Carlsonand H. A, Wilhelm, Ames, lows

H. I. Schlesinger, Chiecago, 111, and H. C,
Brown, Detroit, Mich.

J. R. Raper and R. E. Zirkle, Chieago, I

P. E. Weimer, West Lafayette, Ind.

. Clarke, Pullman, Wash.

. Clarke, Pullman, Wash.

. Clarke, Pullman, Wash.

L. G. Nierman, Chicago, 111.

E. G. Segre, Berkeley, Calif.

J. D. Reid, Oak Ridge, Tenn, 7
C. J. Borkowski and R. H. Firminhae, Dak

Ridge, Tenn.
W. T. Miller, Ithaca, N. Y.

W. T. Miller, Ithaca, X. Y. and E. W, Fuger,
Chicago, Il .

H. W. Bousman, Scotia, N. Y.

A J. Dempster, Chieago, IIL

Q. A. Xerns, Oakland, Calif.

M. 8. Livingston, Belmont, Mass.

H. 1. Schiesinger, Chicago, Ili.,, and C. B.
Brown, Detroit, Mich. )

. M. Gruen and J. J. Katz, Chicago, Il

W. R. Kanne, Richland, Wash.

I. Sheft, Park Forest, 1l and &.
Chicago, Il .

Q. A. Kerns, Berkeley, Calif.

J. G. Backus, Los Angcles, Calil.

E. E. st. John, Oak Ridge, Tenn.

M, Fried,

0,605,449
3.605,633
2,606,291

2,606,296
2,606,57

2,607,809
2,608,530
2 608,593

2.608,61
2,608,855

2,609,500
2,610,300

2,612,470

2,612,779
2,613,235
2,613,236

2,613,305
2,613,327

2,613,344
2,613,531
2,614,113

2,614,645
2,615,063
2,615,129
2,615,135
2,615,249
2,615,798
2,615,967
2,616,042

2,616,052
2,616,053

2,616,847
2,617,042
2,617,946
2,618,750

2,619,107
2,619,552
2,019,609
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| Flectrodeposition of Metal Salts_____________.

PATENTEE

Uranium Borohydride & Method of Making
Same,

vacuum System Leak Detector

Method and App~ratus for Measuring Low-
Pressures and Related Conditions.

Radiation Messuring Instrument.__...____.._-

pocket Tonization C hamber.______.___________

Method of Coneentrating Isotopic Carbon.__.

High-Speed Bearing and Turbine_.._...__._.

Method of Producing Zirconium Tetrafluoride
Njckel Welding_._______ . _____.__.
Jon Intensity Control Mechanism for Mass
Spectrometers.
Radiation Device and Method of Construction
Tonization Gauge Regulation
Jonization Chamber for Neutron Flux Meas-
urements
Control Cirenit ____ . ____
prepration of Radioactive Bromine _.______.
Electronic An~lyzer
Portable Radiation Survey Instrument_______

Pulse Generator oo ___.

Insulitor Testing Apparatus

Method and Apparatus for Material Separa-
tion.

Radiation Counter________ . o ..

Adjustable Venturi Assembly. ... _______.

Dry Cell Assembly

Fluorination Process . oo oo

Means for Measuring Radiation______________

Method and Apparatus for Measuring Tight-
ness of Vessels.

Injector Mechanism ... __________.___._.

Flow Control_ . . ..

Selective Electrodeposition of Silver..._.___.__

Compens~ted Thermocouple.__._.___..____._.
Mega Voltmeter. . .. e
Voltage Measuring Apparatus.....__.._.._.____

Welding Device. .o oo .
DOSIIMCLET. .« oo et

High-Voltage Regulator . __________ . ______
Diffusion Measuring Meter. _____......______.
Uranium Purification As Complexes of Esters
of Trifluoroaceto~cetic Acid.
Apparatus for Chemical Reaction Detectlon_h
Current Mensuring Device_ ... ... ____._
Synchrocvelotron .. . _____.
Mass An lyzing Apparatus._ _ _________...____.
Atomic Air Burst Direction Finder. .. _______.
Extraction of Cerium with an Organic Solvent
Time-Delry Relay Testing Device . ... ____.
Stil‘)}i{lizer Arrangement for Cyclotronsand the
ike.
Frst Neutron Dosimeter____.______________._.
Method and Apparatus for Measuring Beam
Current,
Disnos] of Radioactive Cations.__.___________
Coincidence Cireuit . _________________________

Apparatus for Supplying Charge Material to
Mass Spectrometer.

Fluid Flow Control System __________________

Automatic Drift Corrector. ... _._____._.

_H. V. Herndon and R.

H. I. Schlesinger, Chxcago, 1ll. and H. C.
Brown, Detroit, Mich.

S. M. ’\Iac\‘ellle, QOak Ridge, Tenn.

W. G. Stone, Oak Ridge, Tenmn,

C. 0. Ballou, Wilmington, Del.

J. E. Rose and E. W, Hinspater, Chieago, Il

M, Calvin and J. W. Weigl, Berkeley, Calif.

J. T, Serduke, El Cerrito, Calif. and R. O.
Webster, Los Alamos, N, Mex,

H. A. Wilhelm and K. A, Walsh, Ames, lowa

R. A. Noland and C. T. Szyvmko, Chicago, Il

M. G. Inghram, Chicago, II. and B. M.
Rustad, New York, N. Y.

J. A. Simpson, Jr., Chicago, Il

H. G. Neil, Oak Rldge Tenmn.

L. W. Mead Chicago, Il and F. C. Armi-
stead, ’\Iarblehead Mass,

0. B, Rudolph, Oak Ridge, Tenn.

H Jacobson, New York, N. Y.
J. H, Parsons, Los Alamos, N. Mex. :

G. Hofl, Richland,

Wash. -

@G, F. Schrader, Richmond, Calif,
J. D. Gow, San Francisco, Calif.
R. R. Wilson, Cambridge, Mass.

J. A. Simpson, Jr., Chicago, Ill.

W. M. Brobeck, Berkeley, Calif, and J. G. :
Dorward, Jr., Albany, Calif, -

E. C. thzer, Schenectady,N Y.

M. Kahn, Berkeley, Calif.

R. D. Fowlerand H. C. Anderson, Baltimore,

Md.
W. H. Zinn, Chicago, IlI.
R. B. Jacobs, Rochester, N, Y,

M. D, Martin, Berkeley, Calif.

W. W, Walton, Oak Ridge, Tenn. and R. C.
Bowers, Berkeley, C-lif,

J. C. Griess, Jr., Ok Ridge, Tenn. and L. B.
Rogers, Cambridge, Mass.

8. F. Mulford, Van Nuys, Calif.

C. E. Grunsky, Garden City, N. Y..

H. Palevsky, Chicago, and R. K,
Urbana, 1L

R. W, Clack, Lafayette, Calif.

A. O. Beckman, Altadens, H. H. Herd, 8.
ga?}dena, and A. D. Robinson, Pasadena,S

ali

W. H, Nelson, Cadillac, Mich,

C. G. Bacon, O3k Ridge, Tenn,

H. L Schlvsmger, Chicago, I1l. and - H. C.
Brown, Detroit, Mich.

H. A. Wilhelm, Ames, Iowa.

C. J. Brown, Los Alamos, N. Mex.

E. M. McMillan, Berkeley, Calif,

W. E. Glenn, Jr., Berkeley, Calif.

G. A. Allard, Schenectady, N. Y.

E. C. Pitzer, Schenectady, N. Y.

C. B. Gould, Cleveland, Ohio.

R. R. Weeks, Upton, N. Y.

(. S. Hurst, Oak Ridge, Tepn.
M. G. Holloway, Ithaca, N. Y.

W. 8. Ginell, Levittown, N. Y.

L. F. Wouters, O=klind, Calif.

B. L. Weller, Richland, Wesh.

V. L. Parsegian, Brooklyn, N.Y.and C. M. 8.
Stevens, Chicago, 11l

C. B. Graham, O~k Ridge, Tenn,

Q. A. Kerns, Betkeley, Cslif.

J. D. Reid, Oak Ridge, Tenn.

Swank,
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AEC NON-EXCLUSIVE PATENT LICENSEES

The following individuals and companies have received non-exclusive Yie
to use AEC owned patents. The list includes those who acquired the 11('
pursuant to the provisions of their contracts or in accordauce with the
- mission policy, announced in December 1949, to grant non-exclusive licapg

en By
*henﬂ(fg

Com.

AEC owned patents.
T y NT NO. LICENSEE : -
LICENSEE PATENT NO PATENT
. \\_
. ngineeri Corp., Azusa, 543, 511 || Hooker Electrochemical Co., Nig,
AeCrgjl?ft. E sering P %:544, 472 Falls, N. Y.—Continued gara g. 549, gup
2, 545, 633 2:562.155
Ainsworth, Merrill J., Northridge, | 2,521,626 2‘562,15
Calif. 2, 521, 495 2 568, psp
: Kk, N.Y % 460, oot 5%&
i ocess Corp., New York, N.Y__| 2,461, . g -
Allied Process Corp., 2,461,662 || Industrial Nucleonics Corp., Colum- 2. 540, 9eq
2, 461, 663 bus 12, Ohio. < 483 oy
2,494,968 || Kellex Corp., New York, N. Y___.____|
2,543,511 || M. W. Kellogg Co., New York, N. Y_.| o glmag
2, 544, 472 7 318, 750
2, 545, 633 2:"’9&&:
2, 555, 512 2 :“H&
A%ivsisChalmers Manuf. Co., Milwaukee,| 2,539,273 Y 532:%
American_ Instrument Co., Silver | 2,555,006 3 %, et
Spring, Md. 2 &oim
Applied Physics Corp., Pasadensa, Calif | 2, 483,081 2 Gm;m
Astrolite Co., 8t. Louis, Mo. ... 2, 513,805 25 o
Beckman, lAi{nold 0., Inc., South Pasa- | 2,613,327 2499 w0
ena, Calif. ,
Bendix Aviation Corp., Detroit 2, | 2,576,601 j| Klemp, Wwilliam F., Co., Chicago, I11._ 3’2&3
“ Mich. Leavell, Moses, Waukegan, T_________ 2, 506, 1
- Beva Laboratory, Trenton 8, N. J..__. 2,462,935 || Leon Bales Co., Inc,, Buffalo3, N. Y___| 255, gﬁli
’ 2 483,081 || Lucidol Division Novadel-Agens Corp,, 2, 580 %
2 487,510 || _ Buffalo 5, N. Y. 3 mg
2 486,976 || Markite Co., New York, N. Y_________ 2,573 6%
2,493,137 || Massachusetts Institute of Technology, | 2,429 599
2, 500, 7566 Cambridge, Mass. TS
2 506, 431 || Maywood Chemical Works, Maywood, 2,530,289
2, 506, 435 N.J. o -
2 512, 538 || Melaire Distributing Co., New York 2,531,106
2, 529, 666 17, N. Y. 2553008
Bryne Associates, Inc., New York 4, | 2,531,106 . 2,596,500
N.Y. Metal Hydrides Inc., Beverly, Mass.._| 2,461,651
Burnham, John, Camarillo, Calif _..___ 2, 559, 259 2,461,662
Calectron, Inc., 8t. Paul, Minn....._.. 2, 531,106 2,461,663
Canadian Radium & Uranium Corp., | 2,458,632 ] e 2,494 968
New York, N. Y. : 2,465,938 || Microchemical Specialities Co., Berke- 241730
2,472,365 ley 3, Calif.
9,474,773 || Miller, William T., Ithaca, N.Y._.____. 2,567,956
2,479,271 2.580,35
2,479, 600 2,586,550
2, 481, 506 2,508,783
2,481, 064 . 2,598,411
Collins Radio, Cedar Rapids, Towa___.| 2,531,065 || Minnea lis-Honeywell Regulator Co., 2,483,981
2, 616, 042 Philadelphia, Pa. 2,531,811
Cottingham, J. G., Center Mariches, | 2, 536,808 2,532,874
N. Y. 2,542,905
Crane Co., Chicago, T _ ... 2,465,018 2,574,632
2,431,732 2,577,606
E. I. duPont de Nemours & Co., Wil- | 2, 540, 248 2,588,564
mington, Del. 2,588,789
General American Transportation | 2, 502,074 . 2,606,533
Corp., New York 17, N. Y. Mclntyre Engineering Co., San Fran- 2,528 415
QGeneral Electric Co., Schenectady,| 2,521,634 cisco, Calif. 2,528,436
.Y, 2. 476,240 || McNamara, Patrick Joseph, Borman, 2,458,632
2, 506, 944 N.D. 2,472,365
2, 599, 156 2491320
2, 558, 698 2400830
2,582,163 2,508,
2, 594, 668 2,506,948
Arthur Harris & Co., Chicago 7, T1____} 2,584,816 2,513,808
Harshaw Chemical Co., Cleveland, | 2,506,438 N
Ohio. . National Research Counsel, Cam-
Hooker Electrochemical Co., Niagara | 2,506,438 bridge 42, Mass. .
Falls, N. Y. 2,422, 590 || National Research Laboratories, South
2, 510, 864 Pasadena, Calif,
5 2,610,872 || North American Signal Co., Hyatts-
2 537,777 || ville, MA. )
2, 540, 248 {| Nuclear Instrument & Chemical Corp.,
I, 2, 541,180 Chicago 10, Il
RTOER 0 D L 2, 544, 285

“C OoWNED ]
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Specialty
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E“gg}orichesv N. Y.

o State Universit:
0Bt ion, Columbus, €
I,mnsylvania Salt M.

delphla 18, Pa. -
Philhpsr Henry W .y P:

John B, Pierce Foun

! Jt'im:t Counter I
. cago 15, 1.

jum Chemical Co.
Radit™ o

2, NoX.
sde_ntiﬁc Service, Inc.,

- Bhell Oil Co., Houston




S, 642

0 E

B
38

HESEme
FRFLE

EREESEBRNE
ZRPREEREN

paEEE:
CEEH

Vil

3
i
%
i
Y
i
1
E Bt .
—F . atifie Service, Inec., Albany, Calif ..

c OWN

E LICENSEE

- :’/R:s;f_c; Corp., Philadelpbia

Bl

& iches, N- ¥
: Q@’.Sw%ommbus, Ohi

o

6§0 15, .
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PATENT NO. LICENSEE PATENT NO.
2,523,892 || Shell Oil Co. Houston 1, Tex.—Con. 2,487,510
2,514,116
2,524,379 2,526,825
2,524,692 2,528,415
2,526,825 2,531,802
2,528,436 2,631,811
2,528,454 2,631,833
2,535,355 2,568,485
2,536,617 . 2,558,698
2.536,808 || Alva T. Smith Co., Milwaukee 3, Wis_. 2,531,106
2,536,991 || Strat-O-Seal Manuf. Co., Chicago 47, 2,507,596
2,538,632 JHIN 2,600,891
2,540,944 || Sunrise Products Co., Hawthorne, N.J_ 2,442,599
2,541,198 2,486,207
2,541,599 2,509,669
2,541,040 2,531,106
2,605,429 g;gyg
i Co., Center 2,536,808 , 008,
Specu;{ty 2.574.823{
iversity Research Foun-| 2,501,461 2,579,
o £ University o ’ 2’2@’%?
) : galt Manuf. Co., Phila- | 2,540,248 2584,
RS pacuoin y.._| S ot
. V., Pagqucal, Ky .- ¥ 29 R s
silips, B ¥ 2505.134 | 295552
2,595,650 2,586,500
2,595,924 2,596,956
B. Pierce Foundation, Raritan, 2,475,138 || Southern Minerals, Inc., Morgantown, 2,523,892
X Laboratory, Chi- | 2,494,267 || 8 mevior Air Products Co., Newark boareaT
N . Counter oratory, i- 49, uperior Air uc 0., Newark, | 2,521,837 _
gudation €0 1 2,528,454 || N.J. A 2,525,197
2,606, 2,528,4
AumChemical Co., Inc., New York | 2,440,999 i| Taylor Instrument Co., Rochester, 2,441,012
gjdl - Y N.Y. 29“11044
2,419,915 2,446,385
2,423,173 || Taylor, John D., Lydia, 8. C.__..___.. 2,531,108
2,436,083 || Tele-Vision Clock Corp. of America, 2,536,991
2,436,084 Pittsburgh, Pa.
2,440,167 || Tennessee Eastman Corp., Kingsport, 2,466,118
2,442,599 Tenn. 2,486,976
2,442,622 2,489,028
2,443,365 2,492,365
2,458,632 2,606,431
2,476,249 2,610,930
2,479,271 2,514,135
2,479,600 2,514,142
2,479,699 2,515,159
2,485,469 - 2,530,178
2,186,207 2,531,811
2,489,028 2,537,775
2,492,465 2,540,841
2,500,492 2,551,541
2,504,530
2,506,419 2,554,702
2,506,438 2,577,066
2,507,301 2,502,416
2,508,989 2,597,506
2,509,669 2,600,801
2,531,953 2,604,514
2,632,891 2,604,612
2,533,102 2,613,531
2,533,149 || ‘I'racerlab Inc., Boston, Mass. ... 2,465,886
2,533,701 2,483,991
2,535,886 2,601,583
2,536,602 || Union Mines Development Corp., 2,570,119
2,537,775 New York, N. Y. 2,570,120
2,539,282 || United States Cosmetic Co., Chicago 2,564,024
2,539,578 || 47, I
2,540,941 || Vacuwn Research Co., San Leandro, 2,532,801
2,540,944 Calif.
2,540,960 || W. M, Walch Manuf. Co., Chicago 10, 2,551,544
2,541,599 1.
2,542,905 || N, Wood Counter Laboratory, Chicago 2,442,314
2,442,625 37, TH.
2,452,156 | Youngstown Welding & Engineering 2,602,871
2,1%,320 Co., Youngstown, Ohio. :
2,483,981

ol
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_ a_ total of approximately 87,000 acres, including about 23,000 acreg

- "Rast Canal

APPENDIX 10

StatedexT BY AEC ox Revease or ResTrICTIONS ON PPORTION

N o - - P8 Op
WAHLUKE SLOPE LANDS IN THE STATE OF WASHINGTOx T

1E
After many weeks of careful study and deliberation, and after obtainiy, ..

best advice available to us, we have determined to withdraw oyr ghjpé.

- - "»,lijg‘%

_to the posgible irrigation of two portions of the Wahluke Slope area ¢qy,

oy Dﬁsih;

: . gy,
southeast end of the Secondary Zone, which could be served by the Po th't*hg
Gleg

We have o notified the Bureau of Reclamation,
i "We feel justified in making this determination on the basis of the Knowj
and experience gained during 8 years of safe and successful operatiop of i}
Hanford Works. during which the safety systems of the plant have beep Steaaif
improved. We expect that these safety features will be further improyeq bs
the time actual settlement on the newly-released lands begins. ¥
We wish to emphasize as strongly as we can, however, that ony relegg,
of these lands does not mean that all risk or hazard in the operation of the
Hanford Works has been eliminated, or that it will be eliminated bY the
additional safety measures now being taken.
The facts are as follows:

edyp

1. There is no risk of hazard in the so-called Secondary Zone of the Wahiuke
Slope resulting from normal operation of the Hanford plant.

2. There is a risk of hazard in the entire Wahluke Slope area and for ay
miles beyond in the event of a major accident or disaster at the Hanforg plang_
As the distance from the plant increases, the danger becomes less. 1Ip the
newly-released lands, however, the risk in the event of a major disaster
continues to be very great.

3. The real danger in the operation of the Hanford plant exists in the remote
possibility that one or more of the nuclear chain reacting piles in whick
plutenium is produced may go out of control. If any of these reactors
goes completely out of control, and this is highly unlikely, dangerous amoynts
of radioactivity may be released to the atmosphere. The reactors cannet
explode, like an atomic bomb, but, under the worst possible conditions, they
could produce so much heat that the fuel elements would melt, thus re
leasing a very dense and highly radioactive cloud—more dangerous than the
cloud produced by an atomic bomb explosion.

4, Depending upon weather conditions and wind ‘direction, it is probable that
such a cloud would pass at low altitude over part of the Wahluke Slope. 1
it did so, it would emit very dangerous radiations that could cause severe
injury or death. These radiations—mostly gamma rays—would be similar
to those released by an atomic bomb detonation. Like X-rays, they cannot
he seen, heard, or felt. They can, however, be detected by the use of
instruments.

In the event of such a disaster, it is very likely that extremely small, highly-
radioactive particles of matter—too minute to see—would be deposited by
this cloud as it passed over an area. These particles—mainly plutopium
and fission products—if inhaled or swallowed by humans or animals,
could produce severe injury and possibly death. Any rainfall coming from
the cloud would contain concentrations of these particles. In the absence
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infall, ‘the fallout of particles from the cloud would probably be heaviest
f;e jmmediate vicinity of the pile, becoming increasingly less dangerous

ésithé distance from the pile increased.

=Y

shance & major accident or disaster ceeurring in one or both of the
§ T (:I-d—piles is small. These are safety devices, both automatic and man-
= wf;;lat ;ire desigﬁed to shut the pile reaction down if it starts to go out
| 'L(:éutrol_ Additional safety devices are now being incorporated. But
;{_e,ﬂlways remains the small chance that all of these safety devices might
éje ggmultane«msly, or simultanecusly be put out of commission by a natural
’ such as an earthquake, or by human action as enemy attack or

{ V-é}j',r:ht of these sobering facts, we have very carefully considered our moral
in i =

. lezal responsibilities in regard to the Wahluke Slope. These we have
" “aed to be as follows :

'fO operate the Hanford plant as safely as possible.
' 1o forewarn the public of the hazard involved in settling on the Wahluke
" Slope. -
if adequately forewarned, to permit the public to take the calculated ri.sk
of settling in those parts of the Slope where there would be an opportunity
1o escape without injury in the event of a major Hanford disaster.

, To prevent the public from settling in those parts of the Slope where there
" yould not appear to be an adequate opportunity to escape without injury in
(lie event of disaster.

- 7o establish a method for warning Wahluke Slope residents in the event of  :

: disaster, and to encourage and assist in the development of an adequate
eracuation plan.

¢ To undertake a public educational campaign to explain the nature of the

nazard at Hanford, for the benefit of those who will settle in the newly-

released lands, where the potential danger is greatest, and also for the benefit

af others in the region who might also be in danger in the event of a disaster.

ég gecordance with this evaluation of our responsibilities, we have determined
mat the public must continue to be prevented from residing or working farms - -
i those parts of the Wahluke Slope not included in the lands released by our
stion today. This area must remain in a restricted category for the reason
that persons living or working there might not have an adequate opportunity,
fom the standpoint of time, to escape without injury in case of a Hanford
disaster,
Also, in accordance with our evaluation of our responsibilities, we have asked
«ir Manager of Operations at Hanford, Mr. David F. Shaw, to undertake as
«0n as possible a public educational campaign to acquaint those who will settle
i the released lands with the real nature of the risk involved. We have asked
M. Shaw to extend this campaign to include all areas in which a substantial
fisk to health or property might exist in the event of a catastrophe at the Han-
frd reactors. I
We also consider it to be our duty to discourage any concentration of popula- =
don, in towns or cities, anywhere within a 25-1aile radius of the Hanford pro- ¢
= Giction area. To permit such concentrations would inevitably make evacuation
,'éﬁarder task, and would also increase the magnitude of any calamity that might
Mult irom a failure in the warning of evacuation plans.




-catastrophe at other reactor locations are not so great.
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We are continuing our studies on the developwent of improved safety ¢
and if, as a result of this work, the risk inherent in the Hanforq Oi)er(;a
further reduced or eliminated, we shall in the future consider a further '
tion in the Secondary Zone area from which farm residents must he gy Irf:duc.
We have concluded, however, for reasons of both safety and security, rlud‘fd»

turp&
Hon §

lands currently included in the go-called Control Zone should be incorhat the
permanently within the Hanford reservation boundaries. We have aq}? oratey
Shaw to carry this out. “red My

The considerations which apply at Hanford are not the same as those o,
the area surrounding other reactor installations, since the Hanford reacto
unique in design, construction, and operations. Potential hazards ip c

€cting
T are
H T of

We are most grateful to the members of the Industrial Committee on R
Locating Problems, upon whose advice we have relied to a large extent jp ::cto,-
ach.

- _ing our decisions; and to the members of the Reactor Safeguard Committeg v;

whom the Industrial Committee consulted in their studies.

(The members of the Industrial Committee on Reactor Location Probleng a
re

- listed in Appendix 2.)

o)




