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(4JOR ACTIVITIES IN ATOMIC [ENERGY
MAPROGRAMS, JULY-DECEMBER 1952

t decade of atomic energy development by the (rovernuent

, firs
o Tnited States came to a close in the 6 months qovex ed by this

o the U

-wrt 3 . . ¥ = 1 | ot e e
111; pore than a symbolic sense, this latest lali- )eu" has witnessed

"ie Lr}.mlhzatlon of IIIII)UItdllt lines of exploration, research, and
o celopment that began earlier in the decade.

" The high and sontbre significance of the results of the November |
ests at the Pacific Proving Ground in the Marshall Is ‘jmds wus noted =
« the retiring President of the Nation in his State of the Umon___.. »
essage to the Congress earlier this month.
“To meet the increased malitary requirements for national defense, .
" e Congress in July authorized the largest addition yet made to the:
piant for produetwn of fissionable materials and weapons: 1\ew__.__.

sranium discoveries and the development of processes|for extracting ™
granimm from low-grade sources made it possible 0 consitder an
-~ axpansion of this magnitude. Construction started promptly, with
o gound broken in August and September for the new fissionable -
| 'm‘:terlalq pTant When construction for which fuhds have been
sppropriated is complete, the Nation’s capital investment in atomlc_.__.__
epergy will be nbout $7.5 billion, five times as large as 6 years g0 when *
the Commission assumed its stewardship. - !

The development of reactors for the output of power made 10110'61
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. Nauzilus. Work also began:
ot the prototype of a reactor to power the submarine, U. S. 8. Sea
- Welf. A contraet was entered into for developing a reactor fo sup-".
ply power for a large naval vessel such as an aireraft qarrier. Work
< Began on a testing facility for prototype nuclear power plants for
- sireraft, -

Highly important for the long pull in the nuclear power field,
wdustrial firms and leaders have evinced a solid amd a growing
.Ptereat In power reactor dey elopment. This interest! was indicated -~
4 part by the increasing number of suggestions that the Atomic
. Energy Act be revised to encoura ge further industrial activity. These
Jle’gentmes raise policy issues as atomic energy deve opment enters

3
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its second decade. The considerations involverd are nei!thur Tew .,
simple.  Pages could he filled with tle main guestions of poliey "”nl
the smaller yuestions of detal which follow in their thaimm,

The veports from the first rouud of studies of techniey) Wl
economic problems of power reactor development madk by fo, inL
dustrial teams have been studied. The AEC staft has been sty ol
to extract the portions of these classified reports which cay be (.
classified and prepare them for 1ssuance, This will help Indust )
Imanagements and other interested groups to learn mPre about tfw
nature of the problems inherent in power reaclor deve}ppment, 0“6
of the four teams, augmented by 11 associated firmd, hag efitered
& joint program of research and development with Khe AEC, 4
fifth and new team has begun 1ts survey of reactor techinology.
 Industry’s interest in various phases of the atomic energy progryp,
is reflected by the 225 concerns that contacted the AEC’ Office of
Industrial Development since its establishment last Miy. The firmg
were interested in doing research and development fot the Commis.
sion, starting new businesses based on atomic energy, selling theiy
produets to AEC, and getting oeneral and technical information g
all aspects of AEC operations.

On the frontiers of nuclear science, the cosinotron at Brookhavey
National Laboratory attained energies above 2 billion electron volts
and new exploration into nuclear phenomena got under way with
this machine. At {he same time, the exciting discovery was made
that through the application of a new principle, machiines capable of
producing greater energies could be built at relatively Jow 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 phtses of the pro-
gram appears it Part T of this report.  Dart, II presents the condensed
anpual financial report for the fiscal year 1952. Palt IIT describes
the system for assuring safety of the population and suarding against
property damage in the conduct of continental atnmic weapons fests
at the Nevada Proving Ground, and suns up the results of the Nation-
wide radiation monitoring operation carried on in conjunction with
the tests. |

Having completed the term of service as a Commissioner which he
agreed to undertake when appointed in 1950, T. Keith Glennan re-
signed November 1 to return to the presidency of Case Institute of
Technology.
~ In the AEC staff, Dr. John C. Bugher was appoipted Director of
Biology and Medicine succeeding Dr. Shields Warren. Everett L
Hollis resigned as General Counsel and Harold L. Price, his deputy,

was appointed Acting General Connsel. Don 5. Blirrows, formerly. .
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L on ACTIVITIES | | | 5
the staff of the Reconstruetion Finance Corpomtiﬂn, Was ap-

b .l .4 Controller. David P. ITerron was named! Chief of the Office

N ?‘?tgt:,rﬂ*;ions Analysis, succeeding Manson Benedicet.

w e N I;lew oper:ztionﬁloﬂi(_-e s op(_\ned iy San Fraveisco with John

- .;}*ﬂherf}’ formerly of the Chicago Operations Ofﬁc% as nranager, The

: _1 . materials office at Grand Junetion, Calo., was :nade- an operations

;;iap with Sheldon P. Wimpfen, formerly of the Washington Raw
e . e e ) :
“yiaterials Division staft, as manager., '

Raw Materials

_ The last Lalf of 1952 saw initial production from ftwo new important .~
cources of uraninm~—the gold ores of South Africg und the phosphate
ock of Florida. The first production plants started off with.no major
od few minor problems and are now up to scheduled performance.
- Foreign production and procurement programs }?I'Ogl“i_essed at a
iisfactory rate, and plans for expansion and the development of new
urces are under way. B DI -
~Domestic nranium production continued to inerease and further
snereases are scheduled for the coming year. Production and exp].q'.rf;'_;
o activities on the Colorado Platenun were consolidated in the.-new- -
eperations office established at .Grand Junction, dolo., December 1. =

Donestic PrODUCTION

In September, first production of byproduct uranium from phos-
. phoric acid began at the plant of the Blockson Chemical Co. at Joliet,
- ‘fil. Additional plants are under construction near Mulberry, Fla., by
3 - Internatioral Minerals and Chemicals Corp., and by the Virginia- e
Carolina Chemical Corp.; and at Texas City, Tex., by Texas City )
(hemicals, Inc. Construction of additional plants for this purposeis .- . *
under consideration by other producers of phosphate chemicals and . :
plant food products from the phosphate rock in Florida and 1n several
Western States. _ - ' T
The construction of added facilities by a number of uranium proc- -
sssing mills on the Colorado Plateau was completed during the latter
rart of the year. Further modifications l'emain]ﬁo be made at some |
= ofthe plants. The largest expansion was at the Uravan, Colo., plant
3 o the United States Vanadinm Co. where capacity was approxi-
F mately doubled. Other expansion oceurred at the Salt Lake City mill
of the Vitro Chemical Co. and at the Grand J\inct-ion, Colo., plant. -
of the Climax Uranium Co. Additions to plint capacity at the

~ Vanadiom Corporation of America mill at Hite, Utah, are being
2. bsidered,




6 JULY-DECEMEER 1g;,
The AEC started constriction of a pilot plant which willjteg ,, -
processes for extracting uranium from ore. The plant will he et
in Grand Junction and operated for the AEC by the ;!&1-;19_1-'1r_,ﬁ;;
~ Cyanamid Co. '
 “Construction of the Grants, N. Mex,, ore-processing plang by 1,
Anaconda Copper Mining Co. proceeded satisfactorily.  Ore is 1y,
stockpiled in preparation for the scheduled opening of thg playt ii
late 1953, Amnother new processing plant is planned at hiproe);
N.Mex., by Kerr-McGec Oil Industries, Inc. This company isarrgy, g:
" ing for acquisition of the properties of the Navajo Uranium Cp., owyorg
-of the Shiprock ore-buving depot and sampling plant and of hu.”‘e
mineral holdings in the Lukachukai Mountains in norther: Al‘iZmE
where the bulk of the ore for the plant will be produced. ’
" The new ore-buying depot and sampling plant at Edgemont, §. Ty,
“commenced buying ore in December and delivery began ofkm 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 Dakety
and for adjacent areas in Wyoming. It was built and is o;jfarated for
the Commission by the American Smelting & Refining Co.}! which
also operates the depots at Monticello and Marysvale, Uch} and at
Shiprock, N. Mex. The construction of an ore-buying Istation at
Greenriver, Utal, is expected to start early this year.

. |
Qil and Gas Lease Agreement .

Following discussion with the Department of Int-eriorL 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 Quhlic lands
pursuant to the Mineral Leasing Act of 1920, precludes the.subsequent

filing of mining claims on the same ground during the term Tf 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
Iands leased for oil and gas without infringing upon the mghts of oil
and gas lessees while alzo qualifying for ATSC bonus payments.

Assistance to Ore Producers

Further assistance was given uranium ore producers of the Colorado
Plateau in opening’up new uranium producing districts. |[Access road
construction, under the Federal Aid Highway Act of 1950 and in

cooperation with the state highway agencies, now totals 850 miles,
|

T The Twelfth Semiznnual Report erronecusiy reported the American Ckanamid Co. &5
the projected operator of the Edgemont plant.
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about $4,500,000. Fuzihel road con-uut{mﬂ iz planned for
"L“tmfar Bonus payments for initial production o o ore by the end
rhlpz(embel excecded %1 million.  Over 875 payments have been made
come 160 certitied mining properties.
Early this month the Color ado School of Mines Rl{’w(’ 1irch Founda-
" an cubmitted a reporto the Commission on its study of ore-sampling
' Lefh[ldb used by various mills on the Colorado Plateau. The study
- Josed 1O intentional jrregularities, but various recommendations
ade for improving samphng methods.

ot

- p

were 1

Forrwen Provucrion

i QOvera period of years, the South African government and mining

= ipdustry, in cooperation w1th the United qt'lte::: and United ngdom,
’ jhafe laid the groundwork for an entirely new industry which recovers
yrenitif as i byproduct from the gold ores of the ‘Witwatersrand.
On October 8, the Prime Minister of the Union of South Africa offi-
sated at ceremonties which officially set into operation the first uraninum
recovery plant for treatment of tailings from the Rand gold mines.
“ The plant was constructed by the West Rand Consolidated Gold
yines Co., Ltd., at Krugersdorp, west of Johannesburg in the Trans-
wal. Additional plants under construction in the Transvaal are in

garious stages of completion. Plans are being laid f(jrr the erection of

Free State.

Canada and Australia ‘

Production of uranium from the Eldorade mine on Great Bear Lake :
m Canada, where additional mill facilities were regently placed in
operation, has been satisfactory. In the Lake Athabaska region of
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 carrledl out in this area
with Increasing intensity.

v .:ﬂﬁv'":‘ Piii

Jungle ore deposu,s in Australia into pr oductlon. Plans include the

-construction in South Australia of a concentrator to handle the output
of Radium Hill,

Dowyestic Exrrorarion

The Commission’s domestic exploration program, ¢onsisting prinei-

Years ‘Lnd will be further expanded to meet the need% of the increased

ST, SRR

wveral more uranium plants, some of uhl(,h will be in the Oranrre-_ o

Progress is bemn' made toward bringing the Radmtm Hill and Rum

pally of geological investigations, airborne I‘ldlornet] ic surveys, and’ ) &
- *-_xplomtow drilling, has e\panded rapidly during /the past several * =
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production program. The exploration prograus are fcm'l‘i(_'*d out by 3 Jive
the Commission’s geological staff, by the United States Geningif.u‘-j H Tn
Survey and the Tuited States Burean of Mines undm; CONTract v, [ - tore
the C(;mmission, and by private contractors, | _ : ;n\ '@1,
Important aspects of the exploration effort are the f:levelojl_n'ncnt. ot % ﬁ'}.{'li]
new and improved techniques and Instruments, ;‘:eolongcal guides, gp,) E e
the dissemination of information desigued to promote greater partic;. i ?!e‘t he
pation in the search for uranium b}'.lll-ﬂ.l'lllg companies and Prospecto, 3 ;”T h
The Commission, in conjunction with the Geological Sifm“'e}’, has g, ’; ol
largely responsible for the development of instrutents and technique, amm
used in airborne surveys. - | £ Fu s 15(
Although the Colorado Plateau remains ‘the most fu[‘r_orable for gi.. £ “ 2 ¢
covery of new domestic ore-bodies, broad field reconnaissance has ye. : Piate
vealed other arcas of potential nranium ore production. Principu} ; - des
among these js the area adjacent to, and southeast of the Black I i} R f-’n
of South Dakota, where sufficient ore has been found and produceg 1 1 E’q_t_
to warrant the establishinent of an ore-buying depot.| The ore veeyp. | T‘, ' ﬁz
reuces in this area bear a similarity to those of the Colorado Plateay, [ | u:}
In nearby areas in Wyoming, investigations by the AEC and Uniteq i t;{on ;1,
States Geological Survey are disclosing minor sourt_-es! of uranium ore, & f!;l?m;]
- of Id:
Cooperation of Federal Agencies : of Al
| . devel:
Since the inception of the program, the United %tates Geological . prod
Survey has carried out the major portion of the basic geological and o
Ix'tilleré,logical studies essential to the domestic exploration progray, ¥ -
The Survey is the best equipped by experience and fsj:ilities to do this Airbe
job, and is able to draw on a large reservoir of scientiﬁc pejrsonne}. Dw
It does about half of the physical exploration for ﬂf .Commlssion n and t
the Colorado Plateau area and also conducts reconnaissance surveys udin
for uranium in the rest of the United States and Alaska. The Geo- have
logical Survey operates for the Commission a large sj)ecially equipped hours
Iaboratory in Washington, D. C., which offers a free éxamination serv- of S()-'-
ice to nuranium prospectors, and at which the USGS carries on funda- ming
mental investigations in geology and mineralogy #nd other special e A’
work. ' ‘ : revoal
The United States Bureau of Mines also maintains at various field is pla
stations a free sample examination service for umiium prospectors, '
and has condneted the major portion of the Commnission’s domestic -
exploration for monazite, the ore of thovinm. The Defense Minerals ?7‘23??
Exploration Administration has furnished valuablelassistance to ura- S Du;
nittm miners by providing funds for investigating uranium prospects. compl
) ; . Plines

- ’accon
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, ACTIVITIES

ddition to the efforts of the AXC and (GGeologiral S.m'\'ey, private
« are continuing to =upport intensive explorhtion programs.
. Joratinll progyams are being conducted by the bA_:mcondﬂ Copper
i;?‘ti'nn Co., working in the Grants. New Mexico, area and the
3.[:111‘1{; L.ngﬂm\. Indian Reszervation: by the Humestake l\ﬁn-ing Co..
“South Dakota Black ITills and adjacent area i Wyoming; a.nd
. the Kerr-McGee O1l Industries Ine., in the Lukachukai Mountains
g orthern Arizona.  Older participants in the uranipm procurement
r;{ﬂ‘am, such as United States Vamu_iium Co., Vanadium Corpora-
of Amerien, and the Climax Uraninm Co., who 1.)1_‘0(1110@. _Substan-
il quantities of uranium from thm.r pmp.er:tll'es onﬁthe Colorado
plateatl, continned extensive exploration activities. : There was also
widespread prospecting by individuals. o

Uanderground exploration continues in the Colorado Front Range,
where minor quantities of pitchblende were producedimany years ago.
\ymerous miines are being investigated and several modest explora-
iion programs are under day. Other areas of undex}ground explora-
¢on are the Doulder Butholith seetion of Montana, from which several
pimor ore shipments have been made, and the Couel’! d’Alene district
of Idaho. Inthe Marysvale, Utah area, where Vanadinm Corporation
of America has undertaken a mujor underground jexploration and
jevelopment program, substantial amounts of ore continue to be
prnduced.
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Airborne Ewxploration

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

Didlling

During the last half of 1952 nearly 600,000 feet of drilling was ac-
‘omplished by the AEC, and by the Geological Survey and Bureau of
Mmes under contract to the Comunission. Private; mining interests
“eeomplished an estimated additional 800,000 feet ([f drilling. Orver
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1,100,000 feet were drilled in 1952 by the Federal tu‘reﬁleg 85 com,.
pared to 765,000 feet in 1951. Drilling in 1853 by the USGs,
and TISBM iz planned at about 1,350,000 feet. Private dnllhnu 5 e
~timated at the rate of some 725,000 feet of which a predjlchvd 995 iy
feet may be accomplished with funds provided by Defense Minery,
Exploration Administration loans. Among the drlllmfr Programs
under way is one to determine the reserves of uranium bearing lig.
nites in certain areas of South Dakota, and an Investigation of the
continuity of thickness and grade of the Chattanooga shale in
Tennessee.

. Aids to Prospectors |

In conjunction with the extensive airborne radioact vity Surveys
being carried out by the Commission, information concerning the loe,.
tions of surface areas of unusual radioactivity disclose by aireraft.
borne detection instruments are being made publie in the form of indey
maps. These maps are posted regularly at a number of|places in the
United States to assist prospectors in the search for uranium.? Tpe
existence of areas of anomalous radioactivity, 1. e., departure fron
normal as calculated for a particular place, does not nedessarily ingdi-
cate the presence of uranium. ,

The Commission has continued to file geclogical 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

l
|

2 These maps are posted on the 15th dey 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 Tork Raw Materials Office, AEC, New York, K. Y, ; Denver Exploration Branch, AEC,
Denver Federal Cenier, Denver, Colo.; Hot Springs sub-office, AEC, Hot| Bprings, 8. Dak.:
7. 8. Bureau of Mines Office, Raplid Clty, 5. Dak.; U. 8. Geological Sunver Office, Cnster,
8. Dak, : U, 8 Geoltogical Survey Office, 305 Federal Bldg.. Casper, Wyo,; U. 8. Geological
Rurvey Office, 1214 Bighorn Ave., Worland, Wyo. ; Grand Junetion Operations Office, AEC,
Grand Junction, Colo,; Grants sub-office, AEC, Grants, N. Mex,: Salt| Lake Exploration
Branch, AEC, 222 So. West Temple St., 8alt Lake City, Utah; Richfigld sub-office, AEC,
Richfirld, Utah; and Tutte sub-office. AEC, Butte, Mont. i

at the Atomic Epergy Commission Library, 1901 Constitution Ave., NW., Washington 25,
DG ; Division of Raw
Materinls,
Center, Denver, Colo.; Division of Raw Materials, Ralt FLake City Egploration Braneh,

222 8o0. West Temple St., Salt Lake City, Utah ; Division of Raw Mater%ls, Grand Junction

Division of law Materials, 70 Columbus Ave,, New York, N, ¥

Operations Office, Grand Junetion, Colo. ; at U, 8. Geological Survey Offices: U. 8. Geologi-
cal Surver, Room 1033 {Library}, General Services Building, Washington, D. C.; Infor
mation Office, Rootm 468, New Custombouse, Denver, Colo. ; Library and Distribution Office,
Room 504, Federal Building, Salt Lake City, Utah; University of Arizons, Room 10.
Mines Building, Tucsozn, Ariz,

#In addition te the deposlitary libraries listed on p. 195 these report}' may be examined
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Bureatt of Minest An illustrated booklet, #Prospecting for
and - m’ I8 available from the Superintendent of Documents, United
itrant - > .t o ~ L A5 perite
e Government Printing Office, Washington 24, D, C., for 45 cents

L‘wzb‘- Over 90,000 copies of this booklet have been sold to dute.
a_;-ﬂpv . - :

REsEsRCH AND ProCESS DEVELOPMENT

r-'”'The Commission continues to sponsor research in the field of raw

.terials directed toward: (1) development of proresses for treat-n}g
L rious types of ore encountered on the Colorafdo Plateau and in
the 1Faarcas; (2) improvement of processes in use gt the mills on the
Oﬂ;i:[l"a.do Plateau; (3) development of economic and cflicient means
gf extracting uranium from low-grade sources; an(|1 (4) dextc!opment,
of processes for treating ores from foreign sources.! In addition fun-

o jamental studies continued in an effort to find more eflicient and more

—conomical processes which might be applied to alljuranium ores. A .
tist of the unclassified research contracts in the raw. materials field -

A substantial portion of the program has been centered in the
research laboratories and pilot plants of industrial contractors. De-
relopment 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 sihce December in a
newly crected Commission-owned building in Wincliester, Mass, This
laboratory 1s 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 En a New uranizm
233 plant in Ohio, on additions to the uranium 235 plants at Oak Ridge,

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

Exraxsion or PropucTIoN FACH.ITF[ES

The major new facility in the expansion prograr_L is a gaseous dif-
fusion plant which will cost an estimated $1.2 billion. In Aungust the

e i

F‘A list of these laboratorles was published {n the AEC Eleventt: Semisnnuel Report to
-bngrers, page R, January 1952, available from Superintendent of Docuinents, U7, 8.
Government Printling Office, Washington 25, D. C., 50 conta,

234436—53
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Commission announced selection of a site for this plant on the Scigy,
River in Pike County, Ohio, about 22 miles north of Portsmouty,

The selection was made after considering several alternata sites in )y,
" Ohio River Valley, an area where large amounts of water gre availyh),

and where large quantities of clectric power can be obtaindd at reasy,
able costs. _
Construction of the Portsmouth plant started in November by Petgy
Kiewit Son's Co., of Omaha, Nebr. It will be operated by Goodyear
Atomic Corp., a subsidiary of Goodyear Tire and Rubbber 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 Program,
Kaiser Engineers Div. of the Henry J. Kaiser Co., of Oakland, Calif,
was selected to constrict the additional production facilities at Hap-

ford. The selection of these firms is in keeping with the Commission’s . §

policy of encouraging the widest possible industrial participation ip
its program. In January the Commission contracted with the Blay.
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 wete made after

an analysis indicated that substantial savings in time and total con-
struction costs would be realized by using contractor brganizations
already on the site.

.f _
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. |

Flectrie Power - ‘ '

In October the Commission contracted with the Ohio V{'a]ley Electric
Corp., a group of 15 private power companies, to supply the 1,800,000
kilowatts of eleciric power required for the operation [of the Ports-
mouth gaseous diffusion plant. The corporation will build and oper-
ate two steam generaling plants, one to be located at Gdllipolis, Ohio,

and the other at Madison, Ind. Initial construction of these plants .

oot under way in October. The two generating plants supplying this - g
000 kilowatts

power will have u combined installed capacity of 2,20
and will use about 7.500,000 tons of coal a year. L
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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L ...'.',rivate utility firms, and 705,000 kilowatts 13} the Tennessee
E f‘.‘f’ l,iut};orih'. To supply this load, Eleetric Energy will expand }
Falie A-; 11, Irblant. now under construction, by udﬂing two genera-
. .:"JOI{}]Z‘\;A. which will also provide the 950,000 kilowatts for the
. jors } on at Ouk Ridge. will add cupacity to its .f:fystem at various i
ef?anhng 10 meet these demands. : ;

2t qaentld
Savanya®H Ruver axp Papvcan Cox S’l‘lt{;‘-GTION
!

gonstruction proceeded on the plants at Savannaly River, 8. C., and

= ﬁ.the gaseous diffusion plant at Padueah, but . I. du Pont de
E 3 'i‘t-mU“I'S & Ca., and F. H. McGraw and Co., who gre building these
;hntq were not able to maintain scheduled construdtion progress due
Hi = . . . ..
(o delays 10 the delivery of supplies and equipment. In addition, at
the Padueah plant, a Jarge amount of time was lost through unauthor-

zed work stoppages (see also p. 52).

-
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7 Construction and Suppl

The Nation’s capital investment in atomic enor¢y plant facilit’ies
as of June 30, 1952 was about $3.5 billion. The supplemental appro- =
priation by the Congress of about $3 billion, toge{'ﬁher with regular
uppropriations through the 1953 fiscal year, brought total authorized™ .
expenditures for construction to ahout $4 billion. This has initiated -
the greatest single construction program so far \#ndertakeh'— in the
atomic energy enterprise, i ’ e
During the latter half of 1952, construction of new facilities over-
lapped work on an expansion program previausl_};futhorized 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 foﬁL approximately &
percent of total Umited States construection costs] These costs are

Bk s s s il i

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 '
3 oftota] United States construction costs. - ' S
g o

Lontractor Employment N o

~ " Average monthly contractor construction emplo_ytment for al ARC
administered construction projects decreased from 74,000 during July
‘o about 66,500 during November. Construction employment is ex-
bected to continue at a fairly high level, however, and will gradually
Micrease again until the peak of the program is reThed in early 1954.
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Design Criteria

Development of criteria to provide guides Lo insupe unifory;,
simplicity, and economy in the engincering design of AEC Servj;-,:
and allied facilities continued during the last 6 months. " Sixteey Cllal}:
ters have been issued covering architectural, structural, heating,{ and
ventilating design, and design considerations for adminjstration builg.
ings, laboratories, warehouses, utilities, and other service facilitieg,

Small Business Participation

The AEC small business policy, consistent with thp expressed iy,
tent of the Congress, requires that a fair proportion of its tota] sup.
plies and services shall be procured from small business concerns
This general statement of policy is the foundation fqr specific AE(,:
small business policies which were codified in an administrative by).
letin during the last 6 months. Each policy deals with a specife
aspect of small business participation in AEC proctirement. Bogy,

'AEC and its cost-type contractors have employees assigned as sma)j

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

From July 1, 1951, to September 30, 1952, AEC ¢ontract awards
totaled approximately $2.1 billion. Direet contracts pJ_la.ced with smalj
business amounted to $57.9 million, 2.7 percent of the ﬁtotal. However,
since most construction programs and the operation of major facilities
are carried out by large, cost-type contractors, it is thelir award of sul-
contracts that gives a truer picture of smnall 'businqss participation
in the atomic energy program. Subcontract figures for AEC cost-
type contractors during the same period, July 1, 1951 Lo September 30.
1952, show awards amounting to $877 million. Small business con-
cerns were awarded $308 million, or 35.1 percent of the total.

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

Under the national priorities system, the AEC fur{lctifms as a claim-
ant agency with respect to allocations of steel, cc::ppe!ér, and aluminum
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q for its construction and operating programs, Th-e. quzmtit'ies
el sals allotted to the ATNC by the Defense Praduction Admin-
{-ma;telhwere adequate to meet all program needs. | Delivery prob-
_?f%h;nwever, resulted in some delays in construction. Delavs re-
= Ofronl the steel strike during June and July hvere reduced to
(S ctent by NPA actions which gave preferenge to AEC and
- tment of Defense orders for steel at mills not oy strike and upon
9°'parpt_i0n of steel production. -
NPA has extended special help irf expediting f.he use of priority
_ ;ﬁures for the Savannah River project and certain prgent programs
mes L

. Oak Ridge.

t
—
[y

ﬂ}l’_;":ﬁomnlissiOH continued its program of guaranteeing V-loans.

mstd; $900,000 to four small business concerns—three subcontractors
ond one prime contractor. & L

3 Licensing C ontrols
" Effective December 1, 1952, the AEC regulation goyerning facilities

= X-ray generators (see Appendix 6). This action was taken following

= ponsidered “facilities” within the meaning of Section 4 (e) of the
~- Atomic Energy Act.
. OnNovember 1,1952, the administration of the regulation governing
" source materials was transferred from the New York Operations Office

to Washington, thus consolidating all functions dealing with licensing
" of materials and equipment.

Transporiation

Savings in transportation costs which should approximate $2.2
¢ million per year were accomplished through negotiations with rail
! carrler associations for reductions in coal freight rates, a storage-in-
§ transit privilege on steel plates, and a 35 percent réduction on high-
explosive freight rates. I -

Military Appli_cation |

- - Production of atomic weapons continued at the rate authorized by

Bk

- ving the Jast 6 months, AEC guaranteed credit totaling approxi-

F for the production of fissionable material was am¢nded to exclude - g

3 Commission determination that X-ray generators should not be -

T'._ the President, for calendar year 1952. Research continued to be di- .
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rected at improvement of current weapon models gnd detelopnm
of new models to meet the requirements of the Armed Forces, it
In October, at. Aberdeen Proving Ground, Maryland, tle Ary,
publicly demonstrated its 280 mum. cannon which i mpdhl( of fum:,
an atomic projectile. The projectile was designed and dcwlope
by joint efforts of the Avmy and the Commission’s Lbs Aluinos Sciey,.
tific Laboratory and Sandia Laboratory in New Mexjeo,
Construction of new facilities pmceedpd satisfactorily. The P, Allte
Ordnance Plant, Amarillo, Tex., was completed, and constructioy ?

- a facility at Rocky TFlats, near DLH\ er, Colo., was Iarrreiv completey.

Necessary basic construction at the Nevada Pr ovmﬁ' Ground totahn‘,
$8.6 million was completed: it includes living and messing £ duht;eq
offices, warehouses, roads, control point structures for dehcate mstpy.
mentation, and blast resistant structures for instruments near g,
firing areas. The Commission’s projects at Burhhﬂton, Towa, and
I\ansas City, Mo., were established as field offices under the Santa Fe

TrsT ACTIVITIES |

Additional experimental detonations were compjleted duting Ny,
vember at Eniwetok Atoll in the Pacific. This underiaking, Operatioy,
IVY, was conducted by Joint Task Force 132 composed of personnel
of the Commission, the Army, the Navy, and the Air Force. The
Comraission, through its contractors, was lesponbible for the test
devices and the Dep‘lrtment of Defense perfor ms}d the supporting
services. Both organizations participated in the scientific measure-
ments, The text of the Commission qlmouncement of completion of
the IVY test series, issued November 16, 1952, fnllom

Joint Task Foree 182, operating for the Depaprtment of Defense
and the United States Atomic Energy Commission, has concluded
the third series of weapons development tests lat Eniwetok Atoll
in the Marshall Islands. ILike the Greenhouyse series, 1951, it
was designed to further the development of various types of
weapons. In furtherance of the President’s| announcement of
January 31, 1950, the test program mcluded experiments con-
tributing to thermonuclear weapons research.

Scientific exceutives for the tests have expressed satisfaction with
ilitary and civilian ©

the results. The leaders and members of the
components of the Task Force have accomphshed a remarkable
feat of precision in planning and operations and have the com-
mendation of the Department of Defense and the Atomic Energy
Commission.

TIVITIITIeY
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A

Ip the preseuce of threats to the peace of the }vorld and in the
qhsence of effective and enforceable arrangements for the ’COIHI"U]
;}f- armaments, the United States Government must continue its

_gtudies looking toward the development of thf:se vast energies

 for the defense of the free world. At tlie same time, this Gr'ovenp
ment is pushing with wide and growing suecess 1’(5- studies d1rected‘
roward utilizing these energies for the productive purposes of
mankind.

Further tests at the Nm:ada Proving Ground in t}J:je sprin.g of 1?53

are plauned. Construction forefes. are curr-ent]y eligaged in routine -.

preparations for lfhese tests. 'Il}ls work is largely preparing test
measurement devices, and erecting towers and Pther expendable
spructures, i

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

atomic weapons. During the last 6 monihs, the Commission worked -
~ with the appropriate Federal and local agencies to agsure the provision.

3. uf housing and community facilities and sevviced required for the

. Tortsmouth plant and for the expansion of existing communities.

Housixe [

- Quk Ridge was included in a critical defense housing area in Octo-
~ 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
- whowill live at Oak Ridge. Also, the AXC has pré¢pared preliminary
plans for a 500-unit housing project at Oak Ridge ta be provided under
Title VIII of the National Housing Act, < .

Two privately financed 500-unit Title VIII hdusing projects are
under way at Richland; some of the units were occupied this month. ..

o iR

sdditional housing will be considered as the progruﬁn advances. ‘Plans

;. have been wmade for enlarging Richland schocﬂ and community
o facilities !

l‘én_tal and sales units by the HHFA at Savannhh River had been -

its responsibilities for the production of fissionable materials and . :

At least one additional 500-unit project is needed ifnmediately for the =
employees required by the expansion at Hanford, and the need for . -

At the end of December, 3,000 of the 3,460 h l ses programed ag .
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completed, and 2,600 were occupicd. The last of the

JULY-DECEMBER |y,

accommodations for construction workers with families was completeg

~ year.
On October 15, the dormitory accommodations for

for the 1,500 dormitory accommodations at Barnwell, S

.now being determined. _
" The dormitories were closed because there was not en

‘only about 20 percent were single, or without their fan
pared with about 40 percent at other national defensq
projects. ~ Also, the number of rooms and temporary acs
provided in surrounding towns for single men was mucl

during October and were about 94 percent occupied at the end of the

3,000 wmen at

Allendale and Williston, S. C., owned and operated by the Lyles and
- Lang Construction Co. on a revenue-guaranteed hasis,
- On December 15, the AEC approved the cancellation of the contyge

were closeq.

C,, and they

~were closed Jannary 11, The costs of terminating these contracts gy,

lough demand

7 for this type of accommodation. The peak construction force wyg
.. ubout 7,000 men less than had been anticipated, principally becausg of
delays in delivery of materials. TFurthermore, of the force on the job

ulies, as com.
5 construction
commodations
b greater thay

4,000 traile

" past expericnee elsewhere indicated would be provided.

PorTtsmoUuTH AREA PLANNING

- At the request of AEC, the Chillicothe-Portsmouth area was desig-
nated a eritical defense housing area, and in October the HHFA an.
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-
ber for immediate construction. If necessary, the AEC will provide
housing accommodations for construction workers without families.

Defense Area Coordinator _ |

: tion appointed a coordinator for the activities of various Federal
agencies concerned with housing and community facilities and serv-
ices in the Portsmouth area. The coordinator also serves as a central
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, Eighﬂy—second Con-
gress, and funds appropriated pursuant thereto, to agsist with pro-
vision of community facilities and services in the Portsmouth area.

At the request of the Commuission, the Office of De nse Mobiliza- -
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~TTVITIES _ 15
Los Aradyos CoMMUNITY NEEDS

“;, resident. community population of Los Alamos now‘app‘m?;i-

v I]S.OOU‘ approaching the maximum for which community ié’l-(?]h-
;ti‘”'l;;lm‘heen plunned. It is bow expected that the program require-
m‘:.tq of Los Alamos Scientific Laboratory will result in a total
-] -':{ﬂt conmunity population of 14,500 by June 1954, A limited
“?hl:eqe in housing and school classroom space will be required to
e odate the increased population. Most of the other community
s at Joos Alamos are sufficient to care for this increase.

Rext CoxTROL

The Office of Rent Stabilization in the Savannaly River area ordered
pstantial reductions in the rental rates of dornpitories and trailers .
i;;?‘t are privately owned and operated under [revenue-guaranteed

wer plant. An appeal on the roliback order for the__:_dornj.i_tm_jig"s;_i
“gas filed by the AEC with the central office of the ORS in Washing-
ton on June 2, 1952, and a similar appeal on the trailers was filed
julv 14, No decision has been reached on these appeals.

tracts with du Pont, the AEC contractor building the Savannah = =

. 10 percent increase in the rents for family dwe
nd, and a 10 percent inerease in dormitory rents
mmaid service. The new rates were effective Jani

SELF-(GOVERNMENT AND ProPERTY OwW3

With a view to recommending a program for ]

In November the Richland Office of Rent Stabilization approved

lling units at Rich-
s with a reduction -
pary 1. .

NERSHIP

he future .6bém.£ibﬁ -
the AEC has been =

of the communities of Oak Ridge and Richland,
reviewing the report of the Panel on Communi
Appendix 2), the reactions of the residents of
ss reported by a Bureau of the Census survey, aj

managers of operations and the prime contractors at these installa-

tions. The comments of the Federal Security

ty Operations {see
these communities
1d the views of the

Agency have been

requested on the panel’s recommendations that operating subsidies i

Reactor Developmen i

Progress was made during the last 6 months in/the development of
- uclear reactors for power, production of fissionable materials, and

; - be granted the schools and hospitals at Oak Ridge and Richland by
3 e United States Office of Education and the United States Public
.Health Service. .
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_resentch. Work was started to develop a nucleag power plant 4, N

laree surface ship, preparation of the site for an aiveraft reactor testiy.,
facility began, and some of the unique problems nvolved in ()p@_nin:
the construction and operation of power reactors to private imes'tme}:
were identified and examined, A large reactor designed for testiye
materials was put into service. | ©

The Army Corps of Engineers and the AEC began a study tq g,
termine what Army requirements might be et by portahle (,'I.
stationary nuclear power plants.

A new chemical processing plant for recovering uranimp from
irradiated fuel components of reactors was compieted at the Nationa]
Reactor Testing Station in Idaho, and as the vear ended, the Paut
was being tested by the operating contractor, American Cyanaimid

ResEarcH AND TESTING REACTORS

_: The new Materials Testing Reactor, completed last spring at the

Testing Station, was put into service in Angust by the operating eop. -

tractor, Phillips Petroleum Co. The reactor is ngw providing irradis.
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 facilithte work with radio-
active equipment and samples, is to be built. l

Egperimental Breeder Reactor |

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

Homageneous Reactor Experiment (

Since the Homogeneous Reactor at the Oak I_idge National Labora-
tory reached criticality last spring, it has been operated at low power
in experiments to determine nuclear characteristics. Inasmuch as this
is the first circulating fuel reactor, these data are especially important
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ACTIVITIES 21

~sTOR | o
o it 3s 2 pilot reactor, the HIRE is designed [for much h]gi}er
Jhe pan the homogeneous “water boiler” research reactors which

1]" t . - . . 1. . - .
h“.llte qt power levels up to about H0 kw f’f heat. - 1 he' Ouk Ridge
~gpe? jory 1€ operated by Carbide and Curbon Chemiculs Co., a

. son of Tmion Carbide and Carbon Corp.
1ivisl

wWater Boiler” Reactors
yett

n August, North American Aviation, Inc.,, Downey, Calif., an-

smeed that it is using a small water boiler type reqctor as a neutron .
il

o The fuel solution is contained in a one-fogt diameter stain-

. sieel sphere as in the water boiler reactor at Los Alamos and the
e Research Reactor being built at North Carolina State College
i il

NavaL ReacTors

3 [y July the AEC’s contract with Westinghouse Hlectric Corp. was
edified to cover development of a nuclear power plant suitable for
~ e propulsion of large naval surface vessels such as

Work has started on this project. In November, Westinghouse sub-
antracted with Newport News Shipbuilding and Dry Dock Co., New-
port News, Va., for the design and building of the| machinery for a
tnd-based prototype, analogous to the work of the Eleetric Boat

- pivision of General Dynamics Corp., on prototypes of nuclear sub-

sarine power plants. The Navy's Bureau of Ships is participating
fally with the AEC in this and the other naval projgets,

Xubmarine Thermal Reactors

Assembly of the land-based prototype of the Submarine Thermal
Bactor and power plant was substantially completdd during the Jast
smonths at the Reactor Testing Station. :
s the second Submarine Thermal Reactor power plant which is for - -
tie USS Nawutilus, whose keel was laid in June by Electric Boat. In -
work on the land-based prototype, Westinghouse, the contractor, has ~
kud the assistance of hundreds of subcontractors arld suppliers in 23
Mates. The Argonne National Laboratory has been a partner with
Vf't'stinghouse on both the prototyvpe and sea-going reactor power
piants, '

o in reactor physies studies for the AKC. The power is fess than
[I 3 n.

aireraft carriers. -

Also, work got under way - =




" In July the Navy announced that construction of 4

ili’lifii

Submarine Intermediate Reactors

99 JULY-DECEMBER g, , '

The General Electric Co.., throueli the Kuolls Atonmile Power 1 ab
A -}'

ratory at Schenectady, and through subcontractors, by

an fabriey, gy

of the land-based prototype of the Submarine Intermediate Reuetey

and its power plant. Construction at West Milton,

N Y 18 e

north of Schenectady, of the portion of the submarine hull in whiel
il

the prototype nuclear power plant will be assembled

and of the oy,

foot diameter spherical steel building to house the hull ang Teactyy

complex wus well advanced at the end of the year

5,400,000 cubic feet of “free space” is intended to co
material should all controls fail.

submarine, the USS Sea Wolf, to be powered by the
the intermediate reactor, had been assigned to Electric

- second nyele
second mode] of
: Boal, (zenerat

The Sphere’,-,

nfine hazmﬂr_)m

ar

Electric will supply the reactor portion of the power plant undey

contract with AEC and the major steam propulsion machinery ungep -

Navy contract.

ATrcrarr 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 aiveraft power plants. |
ation of proposals by several architect-engineer

After consider-

#lrms, the AEC

chose the Parsons Co., of Los Angeles, to do the design work under
a negotiated, fixed-price contract. Meteorologic 1 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 Electyic Co.’s Aircraft
Gas Turbine Division progressed on development df a power plant
and propulsion units for nuclear aircraft. Work was started for two
special test Tacilities involving small reactors. Investigations by the
Ouak Ridge National Laboratory on aircraft prppulsion yielded

promising results.

Administration of the Nation’s aircraft reactor program was cen- -
Gen. Donald J.

Keirn as Chief of the Aiveraft Reactors Branch, Division of Reuctor*

tralized with the appointment August 15 of Brig

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
Assistant for Aireraft Nuclear Propulsion to the Director of Research
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ACTIVITIES 23

IxprsrrisL ParricrpaTioN
¢ rgson dual-purpose reactors by the first fonr industrial teams ®
. Rep? ;'ve-\’ed reactor technology were studied by the Commission
.. ghic g 1;11[‘1 Jatter part 0f 1952, ‘The reports indicate thit large reactors
é mg{ e built in a few years which could furnish economic power to
: '-ight,“;ems- of the utilities in the groups if weapon-grade plutonium
e E};ﬁduced and bought by AEC at Hanford costs. Each of the
Fere l.-, tound a different approach attractive for this purpose.
: rg?:;v“])ow—Detroit Edison group, the first to report on the tech-
' :,: Sﬁl-vey, started an additional year of research and development
-mﬂoznnmer. In October the Commission approved|the association
msil atility and industrial concerns with Dow-Detroit Edison. They
of . Cineinnati Gas and Electric Co., Cleveland Electric Illuminating
.g-i Consolidated Edison Co. of New York, Consu'mers Power (.30.,
{‘,;;;Eral Public Utilities Corp., New Englanq Electric System, Phila-
) i;‘elpﬁi‘t‘- Electric Co., Public Service Elect..rlc and Gas. Co. of NB.W
Jersey, T oledo Edison Co., Vitro Corporation of America, and Wis-

o other teams.  The other three groups are continuing their studies.

Tn September the Commission approved a year’s survey of reactor
echnology by a fifth team, Pioneer Service and Engineering Co.
of Chicago, and Foster Wheeler Corp. of New York.

The anticipated large-scale participation by industry raises unique
wlicy and contractual problems on such matters as ownership of
plants, licensing and use of fissionable materials, [secrecy, patent
richts, public safety, and liability in case of disaster. Such broad
questions require that decisions be reached in col]aborer-tion with other
Government agencies.

Zireonium Production .

In September, Carborundum Metals Co., Inc., a subsidiary of the
Carborundum Co., Niagara Falls, N. Y., began copstruction of a
- privately financed $2,443,000 plant at Alron, N. Y., near Buffalo, for.
Hie production of zirconium and hafnium metals. The AEC has con-
~tracted to buy 150,000 pounds of sponge metal each Year for 5 years.

‘Mansanto Chemical Co. and Union Electrie Co., both of St. Louls { Detroit Edizon Co.,

Ce., both of San Franeisco.

.onsin Electric Power Co. Other companies may affiliate with this

% Detroit, and Dow Chemical Co.. of Midland Mich. ; Commonwealth Edison Co. and Publie . - -
»telee Co. of Northern 111., hoth of Chicago ; and Bechtel Corp. and HRacific Gas & Electrie .
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_ MAJO
Purchase will be made on a fixed-price basis. Simﬂar] stepss are bey, ¢ __
taken for the production of other special ma r,erial.af ahd reacrop (-'fnrf:. i Hut {1
ponents. Substantial savings are expected by buymg these Prodygg : ;lu-‘ i
from industry. ‘ lease
v :1({]‘05‘:
{? Th
Fission Product Investigations . S¢COTH
» 1
Eight universities, three industrial firms, and BI’OO}{haVen Nationa! IlIs‘i? (fi
Laboi‘ator}-’ now are conducting studies to develop uses for fissioy, ! maj
products, the highly radioactive wastes of nuclear I'ealfct-ors. Artiﬁciai {;wre (
sources of radiation in the form of cobalt 60 have been furnisheq ¢, ;s sma
SiX 1.1111'\'81'5-‘,1’(185 and eo]leges——l\h(;hlganj Colu'mbla,é Stanford, Ca}. ! Jdown
fornia, Yale, and Rensselaer Polytechnic Institute.  These artifij,; & dbvice
sources, which range from 500 curies to 10 kilocuries, are for uge ypg;; E * ghanet
fission product sources now being developed becon.le available, Ty, F e S1
ing the period of this report, information was acquiréd on the possiyle _ E simult
use of fission product radiation to sterilize food and gncourage chery;. ? ural d
cal reactions. Work was also done to improve certaln physical prop. attack
erties of strontium 90, a source of bela radiation, so that it will ng; } Tho
fluke. c o{!:cul‘
. E Apper
PrOIECTING WORKERS AND ENVIRONMENT sion h
_ potent
Studies continued on the hazards incident 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 drsign are ruarded I 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. : i _Cl()mrnj
(a) W
Wahlvke Slope el
_ : po
- In 1951 an Industrial Committee on Reactor Iocation Problems bia
(see Appendix 2 for membership) was appointed by the Commission " for
to advise on establishing safety zones around atomic energy plants 3
The committee, composed largely of representatives of industries (%) Stf-
which have solved the problems of controlling opepating hazards, re- - ng
views the technical and scientific data on reactor |hazards developed g fro
- by the Reactor Safeguard Committee and applies industrial evalua- {¢) Sta
e tions to the location of reactors. . | | lisl
'“ The Reactor Location Committee inade a detailed study of the na- " ren

ture of hazard to the surrounding area in the evetlht, of catastrophe at _
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-":;‘:Hslope acreage noted, “that all of these safety devices might fail

3 ,shnu]taneously, or be put out of commission simultanepusly by a nat- . =
FF gl disaster such as an earthquake, or by such human getion as enemy
1

@aiii:ns.;ili!ﬂﬂ“ﬂi“]“&“‘?im""m i

TSRS

il

. o=

The recommendations submitted by the committee formed
- for the Commission’s decision, annoanced Jynuary 8, to re-

g h‘la.rn-ir;{1011s on some 57,000 acres of land 1 the Wahluke Slope
s 17 e Columbia River from the Hanford productipon area.
Ey u:nnmirtee found that there is no risk of hazard in the so-called
The ° v zone of the Slope resulting from normal operation of the
,_ 5.‘-*’-'01'=d:£‘ peactors or chemical processing plant. There 1s, however,
Hanfmhmzzﬁ‘d to the Slope and for many miles bevond ih the event that
: .}-3;-:_!: n-_f “1ccident or disaster at the Hanford plant should put one or
: mﬂ}ﬂ; t(he reactors out of control.  The chance of such a catastrophe
f‘p{ire.ﬁl " Automatic and manual safety devices are installed to shut
Joﬁt t};e reaction in eac.‘.h pile if it s’fzfx‘ts to go out df (;011’;-1‘01; new
Jovices aT® constantly being added. ‘““There always remains the small

however,” the Commission’s statement on releasing part of

gttack and sabotage.” T
Though this risk is small, it exists. The consequenges if it shonld

ocur are more fully described in the Commission’s |statement (see

yppendix 10).  The statement also outlines the actions the Commis-
_;_ion has authorized the Hanford staff to take in order to acquaint
notential settlers with the nature of the hazard and to assist in or-

ment points out that the considerations which apply at Hanford are
net the same as those affecting other reactor installations, since the
Hanford reactors are unique in design, construction, and operation.

are not so great. :

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

iz) 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;

~ib) 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 em'ludetl

’
¢} Stated that for safety reasons no towns or cities should be estab-

lished within 25 miles of the Hanford reactor drea. Hanford
reactors are unique in design and construction; | '

|

|

G

anizing and operating warning and evacuation systems. The state-

Potential hazards in case of catastrophe at other reactor locations |

T
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(4} Authorized the AEC Hanford Operations Office toi establish 4 ¢,
ter for warning Wahluke Slope residents in the event of dis;L;
and to encourage and assist in the development jof an :uit’qnait_lu
evacuation plan for farn: families which may settle on tie ll{\-\\"[{-
releazed lands; \

: . : |
() Authorized the Haunford Operations Office to undgrtake gy, .
sive public edacational campaignu to acquaint riers::ms residiy,
. . . ) . - r
within an area where risk may exist with the natupe of the hﬂzaz»a

inherent in the plant’s operation. :

i

The lands released for settlement by the Commissign COMpPrise ap-
proximately 62,500 acres at the east end of the Slope _nclud'mg 23,000
Ty

“acres in the Potholes Area, and approximately 24,500 at the exXtreme

west end. The newly released acreages include an area east of the
Slope which can be irrigated from the Potholes Canal. Tt ig esti.
mated that the Commission’s action will permit the Reclamatj,m
Bureau to consider the irrigation of about 40,000 acres. The Buregy
informed the Commission that immediate consideration will be aiven
to engineering, agricultural and economic factors to determine thy
feasibility of bringing irrigation waters to the released arveus,

Acquisition of acreage in the control zone which contains 85.500
acres is being completed. ' '

The secondary zone, which has been reduced fromj| 175,000 acres t,
88,500 acres by the Commission’s action, will remain under controlg
proliibiting irrigation. Total acreage over which safety restrictions
will apply is 174,000 compared with the 261,000 previously withhelq
from public use. :

Environmental Investigations

The United States Weather Bureau and the UnitedLStates Geological
Survey continued their studies of potential and existing reactor loca-
tions and otlier AEC plant sites to acquire information on the avail-
ability of water, the handling and disposal of Wast.ei, and the ways in
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 Labmtlt-ury.
Investigation continued on the properties of natural earth and rock
materials as they may be related to disposal of 1'adi(:pactive wastes. A

report on the petrography and mineralogy of eartlh materials at Los.

Alamos was completed for AEC by the Lovelace I oundation of Albu-
querque, N. Mex. -
At New York University, construction was esscint-ially completed

[
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pall-s cenle wind tunnel which will be used to dete# mine the feasi-

iwpwduunﬂmetem]oomal phenomena. Anattempt to dupli-

bil HF  recorded by the meterological towers at Drookhaven is under

h Py simulating the atmosphere and land around|the model of a

sed plant, it may be possible to develop 1 the laboratory im-

od methods of digposing of radioactive gases.

"‘& group at Harvard collected data on the concentyation of radio-
ity in water supply reservoirs and streams in \laschhucetts fol-
ing the spring 1952 Nevada weupons tests, Thege data will be

;rlm red as future tests are conducted to indicate the fate of radioactive
saterinls that might be deposited following a reactoy disaster or an

. onnc bomb explu sionr (see also Part TIT),

'.\"i"
! i' UPU

; -Level Ligquid Wastes

Work progressed at a number of laboratories to detei}‘mine the feasi-
ility of adapting conventional sewage and industrial waste treatment
;m.;hod:n to the treatment of liquid wastes of low radioagctivity. Treat-

ing these wustes w ill be considerably cheapened if conventional equip-
went can be used. At New York University, where the trickling filter
process 18 being Investigated, results thus far show that its operatlon
i« not affected by the special detergents used to lannder contaminated
Jothing. NYU 1s conducting tests of the efficiency of this process
w«ing actual wastes from the I&no]ls Laboratory.

The first full-scale trickling filter plant, which Wﬁll handle both
Jomestic sewage and radloactlve laundry wastes, is beLng built at the
Jeactor Testing Station, It is expected to be in operation early this
yqr.

" Studies of other low-cost methods of treating these 1'ow -level liquid
wastes continued at Texas, Illinois, California, and Johns Hopkins
satversities,  Johns Hopking also began study of the susceptibility
w radioactive contamination of various types of fabtics that might
twused for laboratory clothing, and methods of decontaminating them.

iandling Solid Combustible Wastes

A full-scale incinerator, which can burn 50 pounds|of solid wastes
yer hour, was completed by the Bureau of Mines at its (entral Experi-
ment Station in Pittsburgh. Tests are under way td compare data

vith the results of pilot plant operation. Such things ds contaminated
:-othlng, wiping rags, and lumber are concentrated by burning to
.:ulltate their disposal. A problem is to remove particles from the

2noke because of their 1 adioactivity and to handle tHe ashes so that
tiey do not become a source of contamination.
28443959
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The Burean of Mines has also given valnable eonsu?tifng Service
incinerator problems at a number of AEC installations. " Severy] 111'11l
versities and hospitals ave considering the use of a Unit hiavip, §
capacity of 10 pounds per hour, the size of the pilot-p]m}t il'xcillelui);-|

Johns Hopkins completed laboratory stitdies on tlftz results of bury,.
ing radioactivity-contani nated materials in conjrentionafl institutirma}
ineinerators. It was found that while approximately 90 pereent of
phosphorus 52 and strontinm $¢ remain in the ash, about 8p pe;-chi
of iodine 131 is released through the stack. Howerver, bepause the 30\‘&1.
of radioactivity that can be handled by conventional incineratoy ;.
quite low, the release of even 80 percent of the radiolodine woylq no;

create an atmospheric probiem.

Aér Cleaning

A successful full-scale paper mill run of a new, high—E)ﬁieiency glass
fiber and asbestos filter medium was made by Arthur D. Little, 1ne,
at the mill of the Riegel Paper Co. Although additjonal full-scalé
runs will be required to work out details of productiorﬁ, enough work
has been done to indicate that commercial manufactiire 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 thi atomic energy
industry will be in exhaust gas streams from laboratories and chemiea]
plants processing reactor fuel elements. :

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

The University of Iilinois continued its basic stnjﬁies on acrosol
characteristics, and completed several technical reporfs. A report on
electrical properties of aerosols was published.® :

Oax Rimce Scuoor, or Reacror TECHNOLGY

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 54:11001 has gradu-
ated 132 men now engaged in reactor design and | developruent in
industry and Government agencies. 5

s “Electrification of Aerosols” by TUniversity of Illinois Experimejtal Qtation, Sept. 30,
1452, 50-1008; available from AEC depository libraries (see Appendix 8).
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A

current class. 31 are recent college graduates who attend as

* e *
ofth of the Oak Ridge National Laboratory and|50 are experi-

UVOGS ) y . . ]
rml}l{ men from industry and Government. OF the latier group, fom
gt

from Consolidated Vultee Aireraft Corp., three from El?ctl*ic
¢ Division of General D.\_'namic:-:_Corp._. two from I\I(?n5111t0 Chem-
_ lCO, aix from Newport News Shipbuilding and Dry Dock Co,,
ﬂ frn(m Pratt and Whitney Division of United Aircraft Qorp., Si‘X
’;“0 Westinghouse Electric Corp., and one cacl from.Aerojet Engi-
Hon_zn(, Corp., American Gas and Electric Service (Jorp., Babeock
neE; lﬂ%cox Co., Blaw-IKnox Construction Co., Boeing] Airplane Co.,
?:rbidé and Carbon Che.mica‘ls Co., Duquesne Light ahd: Power Co.,
Foster Wheeler Corp., Mine Safety Aplences Co., and Sperry Corp.
3y are from the United States Navy, five from AEC, three from the
itnited States Air Force, two fro.m. the Umted States lh‘my, and one
grom the Bonneville Power Administration.

are
[ioi

Physical Research

The purpose of the AEC physical research program is to encourage
<ientific progress and to help assure the Nation of adequate scientific
and technical accomplishment in fields related to atomi¢ energy. The
scale and novelty of the atomic energy industry call fgr an extensive
research effort to improve production methods, develop new applica-
tions, and increase our understanding of nuclear ktructure and
processes. Realizing that a high level of technical competence is an
important resource for national security, the Commission encourages
and assists basie research in atomic energy in its own labporatories and
in private insritntions where research is of high quality;

In view of the almost nnlimited possibilities for n(m[ technological
advances, research projects are often broad in their spope and look
bevond the needs of particular development projects; Many basic
studies are undertaken to better understand relevant laws of nature,
and the AEC relies upon the vision and insight of the seientists them-
selves for suggesting relevant subjects. The contractuallarrangements
with university laboratories are designed to foster and utilize the work
of the scientists and their students,

Approximately $24.9 million was allocated to the support of basic
physical research during the 1953 fiscal year. About|two-thirds of
this went to AX.C laboratories and about one-third to nniversities 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 pment in the
physical sciences required an additional $14 million, thest of wlhich
was atlocated to the national laboratories.
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REesEARCH ACTIVITIES

In Jooking forward to new applications in the field of afomic eneryy
the AEC research program includes investigations in r#_le,va]}_t &I'e;'.:-
of physics, chemistry, and metallurgy. The important facts :11)0@
atomic nuclei and their interactions with neutrons and other form.
of radiation are being surveyed, and tlie areas where ni'rlr kno“.}edﬁe.
is incomplete are being mapped. Earlier measurements/ made has,ti?‘-
in the rush to design the first reactor and the first atomije WeAPON gy
being repeated with greater precision in an effort to find the ’ht;pé
exact facts which will enable the engineers to solve their comploy
problems of design and operation. New materials which afforq o
sirable nuclear or structural characteristics are heing déveloped,

Studies of the Nucleus

The minute volume of the atomic nucleus holds an in(iricate dynam-
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 whig,
more than a thousand are known, is potentially useful in the design
of nuclear energy devices, and is the object of mnvesiigations in )
of the national Iaboratories. 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 nuclear energy
are being examined. :

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

Mesons. As the energy of the probing particle 1s ilicreased 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 ywhich encrgy is
emitted from the nuclens in the form of particleg ealled mesons.
The large cvelotrons and synchrotrons at these ii.stitutions have
been used to produce mesons on a limited basis for study in the
laboratory, and work of the past year has been iﬁdir'&‘['ter] toward
understanding the properties, behavior, and function ¢f these particles.

New and more powerful accelerators, the cc:smotrqﬁ'z at Brookhaven
and the bevatron being built at the University of Caljfornia Radiation
Laboratory, will add to our knowledge of this form of nuclear energr-
They will enable bombardments with multibillion volt protons, with
subsequent release at these energies of several new' kinds of mesons
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discovered in cosmic radiation, but never bef
' tory study. The details of the rapidly aceun
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¢re available for
Julating body of

|pulﬂished 1n the

of reactors and

weapons, knowledge 1s required of the aflinity hetween neutrons

e substance and
erratically with
of the thousand

A mneclear engineer’s handbook
contain several thousand pages of data listing these affinities,

seross sections,” for all of the different kinds of reactions—capture,
aF = . R . . .

X itering, excitation, fission—between all of the various kinds of
= :

clei and neutrons of all energies. |
E This accumulation of data, even after 10 years of

research, is far

grom complete, and a major effort is being made fo complete the

isbles. ; :
(opes of uranium and plutom.umh«havg befen.. stud
criority. Next in order are uranium 238, since it is the
«or plutonium production, and other nonfissional

Of th

.apium which are parasitic to the operation,
smetural materials such as aluminum, carbon, zireg

The nuclei which serve as reactor fuels—the fissionable iso-

died with first
fertile muaterial
Me 1isotopes of
ird priority are
nium, iron and

Aromium which enter into a reactor for one purppse or another.
finally, all of the other elements of the periodic table must be studied

xdetail for possible utility in the atoinic energy field.

The instruments used for these studies are of various types depend-
s upon the energy range within which the measurements are to be

sade. For neutrons of energy between 10,000 and
Jeetron volts, Van de Graaff accelerators are used.
«0eTgY ranges neutrons are produced by reactors or
teir energy 18 determined by measuring the time |

spulsating source to a detector placed some distance ajvay.

several million
In the lower
cyclotrons and
of flight from
The most

sivanced of these iustruments is the “fast neutron chppper” recently

zstalled at the Brookhaven reactor.

It is soon to hegin a 24-hour

+day schedule of operation enabling the measurement of the cross

#tions of the nuclei of very rare materials, :

- * . | -
Instruments operating on the same principle are alpeady in use at

Argonne National Laboratory and at Oak Ridge Nation
=1
wOperation at a number of university laboratories. |
imulation of data up to September 1952 has recently

3

‘Ppendix 8).

al Laboratory,

le others deriving their neutrons from particle gccelerators are

The entire ac-
been compiled

Tthe Neutron Cross Sections Advisory Group (see Appendix 2) and
® unclassified portions have been made available to the public (see
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('osmmic roys. High-energy nuclear reactions can be [studied by ox.
amining the tracks left in photographic enmlsions on film or plages I
the particles comprising cosmic rays. At various times In recent veurs
members of the Brookhaven cosmic ray group have sentfsuch emulsi;.h\:
to high altitudes by means of balloons, B-29s, and V-2 rockets, ;\.t
these altitudes primary cosmic ray particles are more/numerous than
at ground Jevel since they have not come into contact] with air mole.
cules to a significant extent. Such experiments are hecessarily o
short duration, and obtaining a set of meaningful tracks is hnfgeh,
a matter of chance. ; o
Exposure of plates to the cosmotron beam, however| has showy that
the machine produces particles that begin to compard in energy wipy,
those of primary cosmic ray particles. In addition, the ease of gecegq
to this source of highly energetic particles multiplies eNOTmously the
number of nuclear phenomena that can be successtully recorded {qp
examination and interpretation. i
A new type of cloud chamber, another device for making pictorig)
recordings of nuclear events, has been developed afj Brookhaven iy,
connection with cosmotron work, This chamber, Wwith an area eight
times as large as conventional chambers and capable of continuoys
-ather than intermittent operation has an efliciency nearly 2,000 times
higher than chambers of conventional size. As much/data is gatlered
in one day’s operation with the new method as could be amassed in
6 years 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 eompared to 36
man-vears 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 is at tljle University of
Rochester. The group is studying spallation reactiohs 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 stndy of the nature and yields of the [products of these
spallation reactions will contribute to an understanding of this phe-
nowmenon and of high energy reactions in general.

Low temperature rescarch. At “absolute zero,” 460 degrees below
zero, Fahrenheit, atoms or molecules of all substances approuch
immobility, or “rest” state. Seclentists at the Oakl Ridge, Argonne,
and Los Alamos laboratories, and at the Universitieg of Ohio, Pennsyl-

vania, and Wisconsin, are studying the physical phenomena which
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pemical . . :

.]{;Peh‘e separations are often complicated further by
e =

'H.vds
._.ﬂm?ll(f
henticdt . .
rograll Are carried on at all of the national Ianbora
btk

.umber of university econtractors,

ted by remote control.

el ; . :
grecific needs. These inclnde removing uranium fron

.uclear reactors, and processing waste materials for

Eu]?,.‘ll.

Jwiope separations. A major portion of Commissio
solves the separation of isotopes—the separation of
2 well-known and leading example. Tt has become 1
aarent that research and development on methods of
sion must be maintained at a substantial level if new
be developed. The Oak Ridge National Laboratory
group to investigate methods of producing separated
standard O1l Development Co. will examine on a ¢
¢l methods of heavy water production, inclading tho
ir conceived In the laboratory.

33

K N .- : ' .
Jace at temperatures near “absolute zero™ as thejr are related to
ace <& o . . ' e -
sake 1 metic properties of nuclear particles. These I:-tudles will be
agne . . ] g e .
e ] in gnderstanding the various forces at work within atomic
: ‘!I]iu :
.1E -
elel-
Zical Processing Studies
f.(‘{(-? ’ :
, yumber of operations in the atomic energy industry require the

jtion of mixrures of elements, sometimes very similar in their
l ehavior, and their isolation 1n an exceedingly pure state.

extremely high

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

Lories and by a

The national laboratories have the additional respansihility of de-
ping processes for separating and purifying materials to meet

 natural source

-aterials, purifying structural materials and moderators for nuclear
sactors, separating the products and byproducts of various types of

|storage or dis-

n operation In-
uranium 235 is
nereasingly ap-
isotope separa-
methods are to
15 setting up a
isotopes. The
ontinuing basis
se that may yet

Preliminary engineering and com-

parative economiles investigation will be followed by eyaluation of the

B0t promising processes.

Rare-earth separation. Another of the separation |
terest to the Commission is the separation of the rare
slements are similar in chemical properties to the se:
which includes uranium, neptunium, and plutonium
they are generated in the fission process and knowledge

sroblens of 1in-
-earths. These
ries of elements
. In addition,
of their chemis-

77 15 essential. Rare earths occur together in natuif
ifficult to separate in pure form. 3

e and are most

I
.t
3T
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In workine on separation methods, ANL scientists recently deve. & | Aot
oped and tested a new coniinuons cmmtercu%‘rent. extraction teehniq”,, § ]
whiel promises to be feasible on an industrial seale. The large. o, H I
isolation of single rare-earth elements in high purity also appegye i Cipra
be economically feasible. In the present state of| development, t},.j % Caste
purity of the final product is not as great as that. obtained by the i'm"_l : cof @
exchange method in nse at Ames Laboratory, although Siglliﬁc:gnth: _ has
larger quantities may be processed. A combination of the solven oy £ il
traction technique and the lon exchange method jcould prodyce for | - §mo
the first time large quantities of high-purity rare-earth elements, E  beet
Raw materials research. Fundamental studies related to a bettey W - !
derstanding of the location and processing of domestic uranium ave :
being pursued as a part of the physical research program. Geolog;. M
cal, geochemical, and geophysical studies of the type and nature of H " acto
uranium oceurrences are in progress by the United States Geological i | outl
Survey, Argonne National Laboratory, and by various universitis ;  jnst}
(see Appendix 5). These investigations should lead to a more cop. ; | at il
plete knowledge of the geologic environments of known sources of ¥ | sear
uranium, and of the factors contributing to its geologic depositioy £  tors
and transport, information which will enable morp scientific and sye. ¥ ' aeto
cessful progpecting. Fundamental and applied studies of physical E O IL
beneficiation of nranium source materials and of mew chemical proe. §  sitie
essing technigues for very low grade ores are also being conducted. % - the ¢
H ! tion
Rescarch on Reactor Materials ; j
. . _ . Part
The structural materials of a nuclear reactor ngt only have to with- :
stand high temperatures but radiation as well. |The Commission is L A
sponsoring numerous studies at all of the natiopal laboratories and ~ Labc
under contract with a half dozen universities throughout the country meas
on the differing imper{ections in the structure of the crystais of metals - and
produced by bombardment with both charged and uncharged particles is th
at various temperatures. Ways and means of removing these imper- * part:
fections by annealing at varying temperatures ave being investigated. - uto-
The aim is to develop methods of processing structural members so " uum
they will stand up at higher temperatures and|greater intensity of ing y
radiation. | toth
One of the unclassified investigations under way on developing im- Ex
proved materials for shielding nuclear reactors is that at the Univer- the ¢
sity of Alabama. The group is investigating the possibility of de- | comp
veloping enamel glasses containing high percentages of the oxides of | perir
cadmium, horon, hafnium, and other neutron-absorbing metals which ! c
f ync

tiay also absorb gamma radiation.

| tl‘(}n
i
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{Latiné in Nature
Nt

ont 85, astatine, was first prepared in 1940 in this country by
-\n'l d ¥ ’

larg""?‘f'tll"; Eli, ¢ing bismuth with 32 Mev alpha particles. The occurrence of
APpeary ¢, irr:ld-m | inonature has now been estublished by the discevery at UCRL
bment, t, 5,;;15111‘;“ 219 as a decay product of the actinium series. Astatine
by the o f astd

N half-life of about 48 seconds and occurs as less than one part per
n:l“ + - . K. i NP i . . . )
I _;15011 in the decay series. Its _extlel.ne scarcity togethel with lack of
w Jedge of its detailed chemistry 1s the reason it has never before

fnow :
- detected 1n nature.

Enifieuyn v
solvent oy
Toduce fo,
1ents,

1 betior. Ui ResearcH TooLs

ramium gpe

it -«.u-«mm-ummit»uh'mmmtmmllﬂm
T
=
EL8

Geoloo. Many of tbe tools necessary for atomic energy reseal ch-—nuclfear re-

{ nature h-of 2etoTS,s particie accelerators, and ele.ct.ronlc. .compute-rﬁ';——reqplre an
Geologiey] £ atlayof funds beyon-d. the budget pf umvermtles? and private res.ezitr_ch

Miversities 1 stitutions. In addltIOI? to building up extensive re.seurchTfacﬂltles
more con,. S gt dts national Iat.)oratorle.as, the AEC, Wlth.the (?fﬁca of 1.\3.\731 Re-

sources of | warch, has ﬁnz}l}cmlly assisted the construction ot about 85 accelera-

deposition 3 i at universities throughout the Mltlcfn. Mosﬁ of the resea'rch re-

e and sue. 3 sctors in the country ave at ARC-owned installations. | One prn-'a}te]y
»f physical 3 owped reactor is already being built, and a nux?xber af other‘ univer-
nical proc- sties have expressed an interest in borrowing fissionable material from
conducted. o Commission to bulld their own reactors. Progress in the opera-

son and use of some of these research tools is reported below.

Particle Accelerators
ve to with-

nmission is
atories and
‘he country
Is of metals
»d parttclhes
1ese Imper-
vestigated.
nembers s
ntensity of

After its initial run in June, the cosmotron at Brookhaven National
laboratory underwent extensive changes, additions, and related
acasurements to correct faults which developed in parly operation
wd to replace temporary equipment and wiring. The cosmotron
& the only machine now in operation which can accelerate nuclear
mrticles to encrgies in the 2 billion electron volt runge. Protons of
210 £ million electron volts are injected into the circular tube, or vac-
sm chamber, of this electromagnetic machine and whirl with increas-
wg velocity three million times in the second requiredl to bring them
wthe peak energy of 2 to 3 Bev.

Experimental equipment for the study of high-energy particles from
'he cosmotron is being assembled and experiments hhve begun. A
wmmittee has been set up at Brookhaven to review 41l proposed ex-
riments and to plan the cosmotron research program.

sloping -
he Univer-
lllt}' ()f it
o oxides af
otnls which | :
“unchrotron. During the last 6 months, the AEC-ﬁl}aanced synchro-
*on at California Institute of Technology succeeded'in accelerating
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electrons to energies up to 1 billion clectron volts, considprably Wighe,
than any electron euergies so far 1_)1‘0L1L1L‘-L’¥-d l_‘;}' man. The Bey t:}e(.l
tron beam iz used fo bombard heavy metal plates which 1“'0(111(-;.
high-energy X-rays. These X-rays are then used ro bombard vzu'io.u:
atomic nuclei in an effort to find out how these nucler arp const.ructed‘.

what forces keep them together, and what particles are cfeated, ’

Lenear accelerator. A linear accelerator capable of ace -.]erutj“g el
trous to cnergies up to 1 billion electron volts was unveiled iy De.
cember at Stanford University. It is the most powerful acceleryt,,
of its type in the world. To date electrons with energies ap ¢4 35,
Mev lLiave been produced. Tts construction and operation is fingye, d
jointly by the AEC and Office of Naval Research. ' '

Van de Grasfis. A 2 Mev Van de Graaft particle afcelerator .
completed in October at Oak Ridge National Laboratory, and experi‘-
mental runs are being made to determine its operating performanc,,
A 5 Mev Van de Graaff machine formerly used In the Y-12 ares 4¢
Oak Ridge was moved to the new high voltage bullding|at ORNL gpgq
is being reassembled there. :

60-inch cyclotron. The 60-inch constant-frequency cyclotron many.
factured by the Collins Radio Co. for Argonne National Labo_rator}v
was accepted by the laboratory in July. Designed and construeted
at a cost of $966,450, the cyclotron combines many outstanding fey.
tures of accelerator design. The beam of electrically chiarged particles
which emerges from the cyclotron’s acceleration chamber is extremely
intense, making the cyclotron especially well suited for the study of
nuclear reactions and for the production of radioisotopes.

184-inch eyclotron. The preliminary engineering sunvey for the re-
design of the 184-inch cyclotron at the University of Callifornia Radia-
tion Laboratory was completed during the last 6 mpnths, together
with some model magnet tests. The results indicate that a proton
energy of 650 Mev, a deuteron encrgy of 550 Mev, and an alpha energy
of 700 Mev may be achieved as compared to the pregent energies of
350 Mev, 200 Mev, and 400 Mev, respectively. This ingrease will make
it possible to apply higher particle energies to the study of mesons
and nuclear forces. Final design work is under yway, and more
precise model magnet tests employing the exact geometry of the re-
designed machine will be started shortly. :

Alternating-gradient focusing. In studying ways fo inercase the
efficiency of particle accelerator operation, a group pf physicists at
Prookhaven discovered a method of confining charggd particles in 2
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of unprecedentedly small cross section.  This
a1t

37

involves passing

beat m through a series of alternate strongly converging and diverg-

'hl) b("-:l
i

e AR

T flect greater than the converging fields alone wauld have.
1. ’ : . o ; v T PO
e o concentrated beam, the dimensions of the tnbe can be made

. mot
analler
(rentar prtt
fpis eXpeHSWe.

plans &
{or energes

and the electromagnet required to guide th
ith during their acceleration can be like

cnergies; 2

cosnotron and 1n

Fomputers

An electronic digital compufer at Argonne Nat)
man operating in December. The computer was constructed by the

he

opetic fields which turns out to have a net converging, or focnus-

With

particles in the
wise smaller and

are being developed to build a machine usihg this principle
s up to 100.billion electron volts. Kven 4t such enormous
its magnet would weigh less than the 2,200 ton magnet of the
a 10 to 15 Bev range, the weight of the magnet
would be considerably Jesg than that in the cosmotron,

lonal Laboratory

4 NL staff at a cost of $§250,000 with a design based on a machine
cecently constructed at the Institute for Advanced Study at Princeton

rpiversity. An additional machine containing n

ew developments

and pnprovements In design is being constructed ati Argonne for use

ot Oak Ridge National Laboratory. It should be i
aqmmer. A UNIVAC, an electronic computer, ha

n full use by this
5 been purchased

and will be installed and operated for the Commission at New York

Cuniversity.

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 sumnier.,
In June North Carolina State College received a

small amount of

normal uranium to use in mock-up tests of its research reactor. Load-

ing of the reactor fuel, uranium 235, is cxpected

FrrirowsHIr ProoraMm

within 6 months.

The AEC fellowship board approved 204 applications for renewals

of fellowships for study during the 1952-53 school
newals, 181 were in predoctoral physical sciences,

vear. Of the re-
33 In predoctoral

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

toral biological sciences, and 2 in postdoctoral meflical sciences.

In
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= view of the National Science Foundation fellowship program, {]; : :
= will be the last major renewal of AEC fellowships. | The QOak Ridff | fina
= Institute of Nuclear Studies has administered the Commission’s f;;& _ -“"”r“
= lowship program. The contract with the National Research Comn;‘i -
i for administration of a portion of the AEC fellowship progran “.:1,_ N - ¢ha
terminated in October. ' " % s b
Z tle
Isotore Procram : a2
More than 1,100 institutions 1n the United States had been autliny.
ized to receive AEC-produced radioisotopes by the end of 1052, I\I(;l'e
than 300 institntions had been approved to reecive concentrated stahl, - T
isotopes.  Geographically, the greatest concentration of these ingtjy,. priz
tions is on the Atlantic seaboard, alihough at leagt one institutjo, i pub
in each of the 48 States, the District of Col nmibia,| Alaska, Hawy; : also
and Puerto Rico is using isotopes. Industrial firms lead the list U{; . deta
users, followed in order by medical ingtitutions and physicians, cdl. proy
leges and universities, Federal and State Iaboratdries, and privage “defe
research foundations (see Appendix 4). More than 32,000 shipments ¢ |l
of radioactive isotopes and more than 2,000 shipments of concentrateq £ ~uncl
stable isotopes had been made to these institutions| by December 31, “the
An additional 1,600 shipments of radioisotopes had been made to some hmy
950 institutions in 33 foreign countries. : ries
dete:
Polonium, 210 Available | e
In August the Commission announced the availability of polonium , .md':)
910 and polonium-beryllium neutron sources for physical and biologi- - }
cal research. Polonium 210 is the first reactor;produced, alplha.
emitting radioisotope to become available through the AEC distribu.
tion program. In addition to its uses in research, it may also be used :
in 0il well logging and for ionization sources. It |is useful—but not : 11
-: ‘; vet available—for Iuminous plosphors, static elimination devices, - prog
_ i and other industrial purposes. - : ' of ‘f-l
| maje
Analysis Service T Dol
. . i was
Also, during the last few months, the AEC thropgh its facilitiesat was §
the Oak Ridge National Laboratory offered to industry and to other P
» service of neutron Biol,

interested groups outside the Commission a routing
activation analysis. The analysis is based on the irradiation of the E | tion-
sample in the reactor and the subsequent identificatjon of any unknown |
elements on the basis of the radioisotopes produced. It permits detec:
tion and measurement of impurities in foods, drugs, metals, and other
materials and may help manufacturers improve the purity of their

3 I -‘17'.(;1'{;
F . plet)
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oduct. As little as 1/100,000 of one-millionth of a gram of
find ”t ents can be meastired within an accuracy pf 10 percent.
- l,.hl?u.llvsir; cervice is Timited only by the phyyical and chemical
p \‘rigryics of the samiple and the element for which the analysis
"'hiiﬂ:l;..:111u.cle. Depending on the type of sample tol be irradiated and
TotlEiiim

. jement for which the anulvsis 1= made, the sprvice costs about
e ¥

.-"i.hg Y

ot o E‘TU

Biology and Medicine

The Commission program in biology .and medlicine is directed
,rimfil'i]}’ toward the protection of at.on_n’m encrgy workers .an_d t-h_e
L blic against the harmful effects of radiation. The Commission 1s
o vitally interested in the effects of blast and hes_tt from atomic
;U‘tonations in the event of an enemy -attuck with atomic weapons, and
‘,m\-'ides technical assistance in this ficld to the' responsible c1*'nl
Tefense agencies. The section whiclh follows describes briefly studn?s
gimed at protective measures against radiation, and some of the", bastc
snelassified research aimed at achieving a better understanding of
;e effects of radioactive and toxic materials on pl%mts, animals, and
,umans.  Progress is recounted in the constrnction jof research facili-
.oz for the ARC biomedical prograny, in the development of radiation
Jetection instruments, and in the AEC training progrumn in the life
lences,
e measures taken by the Commission to protegt the public from
adiation from continental tests of atoniic weapons are recounted
. Part 111 of this report.

CoNsTRUCTION OF RESEARCH FACH.IWF.S

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

Bislogy Laboratory—Argonne National Laboratopy. Construction
wus completed in November and it is now occupied, Estimated cost
was $3,259,000.

Luwlogy Lahoratory—Brookhaven Nationul Laboratory. Construe-
tion was completed in December at an estimated cost pf $989,700.

Argonne Cancer Research Hospital—Chicago. Sdheduled for com-

tletion this month at an estimated cost of $4,180,000.,
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Aquatic Biology Laboratory—Hanford Works. Conipletéd ang . E3 Durin
cupied during this reporting period. Estimated cost was 8495 600, ) § \ (m_néd e
. O H r1omns in
Biomedical Rescarel Laboratory-—Los Alamos Scientifie Lalg,, & {0 Téxas;
tory. Scheduled for completion in Juue 1053, Forty-fopr ey, %
completed at the end of December with total costs estimateg at
$2.283,000. :
CrviL DEFENSE f Basic ;
. : | ' jiving OF
In view of the need for research and experimentation on the efficiq qon. TY
of atomic weapons on civilian personnel, structures, and services, 5, : ;ng ells.
distinguished from military effects, the Commission expunded g injufioﬂﬁ
Continental Test Organization to include a Civil Effects Test G;-oup 1 and s a
: in addition to the Weapons Development and Military Effects Groaps, rudied a
The Director of the Civil Effects Test Group will coordinate thy and unds
Commission program with those of interested Government agencics, ' ;-esea rch
Technical assistance and guidance on civil defense were provideq ¢ of these
by the Commission to the Federal Civil Defense Administration anq = £ |
other Federal agencies. The program requires continugl exchange H .
and evaluation of pertinent information and close participation ip E Noutron
a consultant capacity in various studies. During the last 6 months, Since .
t.;he Commission gave technical assistance to the State of New York in : of inten:
its bomb shelter surveys for New York City, Buffalo, Rachester, Al _ to ihvest
bany, Troy, Schenectady, Utica, Binghamton, Syracuse_, and Niagara eutrons.
If‘ alls. Shelter accommodap(?ns are-_plapnegl for?approgmi_ately 3 mil- 3 in progr
lion persons, of whom 2 million reside in New York City] AEC fur. ; haven, A
nished information on the effectiveness of ordinary building materials, p osiTn :,. +}
on the most eflicient structural forms to resist blast, and pn shielding 3 of slc?w.
" against heat and radiation hazards. | Walton ¢
- ! The b
" Loan of Radiation Instruments and Sources 1,051 Alar
ot paring tl
L The loan of instruments and radioisotopes, chicfly ¢obalt 60, to | indices a
: civil defense organizations for use in radiological defemse training rheret.ha
has continued since late 1950. Loans are made upon application of the and the 1
civil defense group to the Federal Civil Defense Adminjstration and sing
approval by the FCDA and the Commission. Since the inception ne:irons
of this prograin, instruments have been loaned to 40 State, territorial, § 250, kiloy
2! and local groups, as well as to the Ninth Coast Guard |District, the 3 werle abo
Food and Drug Administration, and the FCDA Regional Training both typ
| Center. Radioisotopes have been louned to 34 State and local groups dOSF of 1
and to the United States Public Health Service Ehvironmental xre prody
Health Center. In exg
wag fou

SO
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ine the lust 6 months, radiation detection
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instruments were
defense organiza-
isotopes were sent

ur -
Ded to the Treasury Departinent. and to civil
aned t : e -
for™ in Delaware, Missourl, and “Texus. Radic
o - 1 - -
Uo"j"e\’ﬂﬁ New York, and Wisconsin. -
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asic research on the effects of all types and le

B

Lving

ajon.

o cells, how the changes occur, and what can
ini’urious changes.

In addition, the use of radiati
.pd ag a possible means of diagmosing and treat

,.-tudi&(]

vels of radiation on

organisms is a continning task of the Atomje Energy Commis-
This effort is devoted to finding out what rgdiation does to liv-

be done to prevent
gn as a research tool
g disease 1s being

at the Commission’s major research centerg (see Appendix 3)

and under contract at hundreds of universities, colleges, and private

resed AR X . .
of these basic biological and medical studies are

Yeutron Studies

rch 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
neutrons.

biological effects of

Studies of the effects of neutrons on animals or plants are

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

haven, Argonne, and Oak Ridge, and at several v

niversities. In ex-

posing the biological 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 employved 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

nentrons were approximately 1.7 times more effect
250 kilovolt X-rays.
were about 15 times more effective than these X-ry
both types of radiation, cataracts appeared mo
dose of radiation increased, suggesting a similar
are procdluced.

In experiments at Brookhaven with growing

ive biologically than

In causing cataracts in mice, thermal neutrons

ivs. However, with
e frequently as the
ity in the way they

Similar studies are being carried oyt with fast neutrons,

barley seedlings, it

was found that the number of seeds killed by X

radiation mereased
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with the dose, whereas with neutron adiation, either all were killeq
or all survived. In addition to their increased relative effectivene..
. thermal neutrons also cause different bioJogical effects. Itwae demm
= strated that at any particular energy level, the growing Seedhp”
from X-irradiated seeds had a wide range of hexght- but those j‘”]“
nentron-irradiated seeds were very similar in size|
Another phase of this program is concerned with genetie changes
which may be induced by neutrons, and studies arg under way on mj, o ;

showing some characteristic malformations. [Skeletal and eye de-

on the fruit fiv, Drosophila; on corn and other plants; and on Smute
and rusts which damage crop plants,
The medical applications of neutrons are also being exploreq ; " !
pioneer studies at the hospital of the Brookhaven National LdbOI“ltr}n i
Attempts are being made at this laboratory to utf hze neutron captyry | |
by boron in the treatment of tumors. : E | 1
- R : i
" Low-Lewel Irradiation of Flies 2 ‘ ¢
i
In experiments with fruit flies, it has been found that radiation . | :
creased the frequency of gene mutations, many of which are dele. § ' |
terious. In an attempt to determine whether these changes ape ¢,
injurious or beneficial to whole populations, investigators at Coly
Spring Harbor, Long Island, exposed breeding|populations of Dro. | ;
sophila flies continuously to dosages of 5 roentgens per day. Althougl, & |
mutations inereased in frequency, the population as a whole remaine( :
healthy and increased in number. The flies even appeared to he 1
healthier than other wild fly populations not s¢ exposed. It woul ' o
2 appear that there is some advantage in Jow-level irradiation of some 4
% of the lower animals despite the increased number of mutations. Ap- (o
£F parently some populations have a greater tolerance for low-level
% radiation than studies of the radiogenetic effects on the individual 1§ ° i
= 2 organism have suggested. : g
3 o
B i
== Sensitivity to Radiation | p
: : 11
Investigators at New England Deaconess Hospital studying the | p
effects of acute and chronic radiation on animals have recently re- o
ported data which describe some of the effects of radiation on the T
nervous system. The data indicate that there are varying periods of o
sensitivity to radiation during embryonic development. tx
Single doses of radiation, averaging 150 roentgens, were given {0
pregnant rats on successive days during gestation to observe effects U
on the developing offspring. No deformities| occurred during the
first 8 days of gestation. However, very striking degrecs of malfor-
mation in the brain occurred between the 9th and 19th days, each day HE
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jties occurred during the 9- to 14-day period.
R e . T R

ot quced at specific time intervals indicate that
it '

" resistance to radiation in the body during
i[]“‘l\

- ?lltl } )
\ National Laboratory.

Dosag? Indicators

43

The malformations
there are periods of

The 1se of animals as indicators for the dosage of X-radiation is

ments 4

sowed a Joss of weight for a period of time, and
!

; the same rate as unirradiated rats.
HISRE

ontinued investigation at Commission laboratories.
¢ Brookhaven, rats exposed to sublethal dgses of X-radiation

In experi-

then gained weight

The time required for a rat to

recain the weight it Jost at the time it was irradiated was found to be

pI‘E‘PO

rtional to the radiation dose up to 600 roentgens.

By means of

(s index, dosage In increments of 50 roentgens can be detected by the

sverage weight changes of a group of five rats.

The results demon-

4rate the possibilities of using biological systems as indicators of
adiation dosages under certain ¢ircumstances whepre instruments may

wot be available or satisfactory.

T oxi (f?'zf"?,! Studies

Knowledge of the toxic eflects of radiation on| people is essential
i establishing eflective measures of control and treatment.. Experi-
ments continned at Argonne National Laboratory on the long term
toxicity of urantum 233 and plutonium 239 as compared with radium

220

In a recent experiment, female mice were gilen intravenous in-

jections of these radiesotopes for a period of 40

to 600 days. Re-

sults so far show that bone tumors produced by plutontum appeared

100 days earlier than those following radium or

plutenium-produced tumors were also more nun‘gerous.

m toxicity of plutonium over radium is attribut
patterns of coneentration in bone.
of alpha and beta radiation on biological systems

uranium injection;
This excess
d to their different

In order to determine the effects

, it 1s hoped experi-

ments niay be made with radioisotopes of the same element emitting

cie of the types of radiation, possibly using plut
tonium 241.

Uptake of Fission Products

pnium 239 and plu-

The Applied Fisheries Laboratory of the University of Washington

las undertaken « rescarch project to evaluate the uptake of fission

234489— 53— 4

gmbryonic develop- -
This agrees with findings in earlier studies with mice at Oak
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products by aquatic and land animals and plants 1n copnectioy Wit Jarran
the tests in the Pacific last fall. Information will be obtaineq on t}‘l 0! '_,v .
distribution of fission products in waters of the test area; thie, :f' ‘ “"'tI.}‘“'l,i]
cumulation by fish, clams, corals, and microseopic plantg an(d flllinm]: q o um
and the presence of radioactive material at the bottom of the 00(‘:1.1.1? t:% ”::i o
M :nd pri
Aromic Boun Casvarry COMMISSION : sfrum!
. ;(?IL' to
Medical studies of the delaved radiation effects on the bopulationg ;'.(,p]ies ;
of Hiroshima and Nagasaki are being continued for the Commiss.im‘, jion dol
by the Atomic Bomb Casualty Commission. Inhabitants of t}e e -qte-l:di]}’
cities, as well as their progeny, are given periodical meflical examiy, .]E;Ejﬂ, an
tions. Examinations are also given newborn babies whether g ot cent of
the parents were within the 2,000 meter range of the explosions, Any pe*tcem.
consistent differences between those who were within the area 4p3 &
those outside may be expected to have been caused by the radiatioy ] Tissue 4
Five-year summaries on this work are now being tabylated and wiy i f
determine the nature of the investigations for the years ahead. Ap {n pu
increasing participation by Japanese medical and scientific personne] the Cor
is expected. strumer
The studies completed to date indicate slight but definite effects dye One of
to radiation. However, it is recognized that several more years of detfelop
continuing clinical investigations and analytical determinations are measurt
required before firm conclusions can be established. [In addition to eral Mo
the medical aspects of the problem, data are being accymulated which : rij.ls ha
suggest that the severity of the ra diation injury was porrelated with bon, an
the distance from the explosion, and therefore with the radiation ments ¥
dosage. Where differences from this rule are found, it appears that an aceu:
the subjects were partly shielded, and so it may be possgible to evaluate ¢hambe
the effectiveness of the different degrees of shieldinglexperienced by detectir
people—for example, those who were in open areas, [wooden houses, gamma
or concrete bulldings. :
During the studies, it was discovered that several Japanese inhab- |
itants of Hiroshima went to Nagasaki immediately affer the bombing
and were exposed not only to the first but to the seconf bomb. These Tromn
people are under study, but the effects of this doublg exposure have in, the I
not vet been evaluated. th’ese £
Nation:
Rapiation INSTRUMENTS DEVELOPMENT has disc
need fo
The need for instruments to detect and measure radiation has grown mdustr
vapidly with the increasing activity in the atomic energy field and the i these
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L of new facilities which will produce or Handle radio-

- the last 6 months, efforts were made to unprove and extend

installations,

neourage new developments by other Government agencies

the radiation

#00  ont industry was recently completed.  Questionnaires were

."SII‘“IU
: s
oplies

obout 75 companies of this industry.
indicated that the volume of business had grown

Jily risen from 130 people in 1914 to slightly more
'.“-‘13 and that Government confracts had accounted for
::;”{ of the market. Military procurement accounts
N v(enr of the total market today.

rgue Equivalent Chamber

An analysis of the 34

from 4.5 ml-

 dollars in 1948 to 20 million dollars in 1952 that employment had
oD

than 2,400 1n
shout 55 per-
for about 50

In pursuing this program with industry and Government agencies,

he (ommission has made new research contracts for d
«r”mcnts and their mmpunem parts to fit atomic energy
iue of the new instruments is the tissue equivalent chan
sveloped by a group at Columbia University. This in
easure multiple types of radiation in terms of body r
.rsl models are being tested which are made of various

eveloping in-
requirements.

nber, recently
strument will
gsponse. Sev-

plastic mate-

+3ls having approximately the same ratio of hydrogen, mitrogen, car-
qon, and oxvgen as body tissue. Measurements made with other instru-
sents which are sensitive to only one type of radiation do not permit

ssaccurate evaluation of total radiation effects.

The tissue equivalent

. .amber is the first of its kind which shows promise of measuring and
dstecting, with considerable accuracy, the total dosage of X-rays,

=mma rays, and neutrons received by the body.

TRAINING PROGRADM

From 1948 to 1952, the Commission sponsored fellowship programs

= the life sciences at the pre- and post-doctoral levelsy
tese fellowship programs sce p. 37). However, in

(for data on
view of the

Mtional Science Foundation fellowship program, the Commission

=t discontinued all new awards in these Helds.
ved for personnel with specialized training in radiolo
wdistrinl medicine, and industrial hygiene, and trair
i these fields have been continued.

There is a definite

cical physies,

thg programs
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During the last 6 months the Commission added a ce

West Coast to train radiological physicists,
ington in Seattle and the Hanford Operations Oflice will
program in that area. Radiological training programs
tinued at Vanderbilt University in cooperation with
National Laboratory. and at the University of Rochester
tion with the Brookhaven National Laboratory.
fellows will be selected for work in tlis (ield for the comi
year. The program is administered for the Commission
Ridge Institute of Nuclear Studies,

Industrial Medicine

In the field of industrial medicine, awards for a year
study were announced by the Commission in November.
gram will provide advanced training and on-the-job ex
men and women physicians.

a5,
2

ter oy li...

The University of W

ondhye ”
1\111 be 'y,
Oak Rl(l

in (.UOI)& .

Appro \undtd\

]l(r (l‘.dd{xhl“
b\ the (),

Df ‘leﬂ.d( Hliﬂ

This pre.
perience fop

Eight feﬂow:,hlps will be offered for the

1953 academic year to candidates having a M. D. degree from 4,

approved medical school, and at least 1 year of internship.

Upnn

completion of the academic year, a second or in-plant training ye,

at a major AEC installation will be given to eligible cand
University of Rochester administers this progran: for the

Information on Atomic Energy

One of the Commission’s responsibilities set forth in
Energy Act of 1946 is the development of a program fo

1dates, Thy
Commissioy,

the Atonic
r the control

of scientific and technical information which will permit the dissew-

ination of such information to encourage scientific progry

>ss. During

the last 6 months, the Commission continued to carry ot its respon-
sibilities in this field by declassifying information for use by scien-
tists and engineers outside the program, by speeding the dissemination
of technical information to atomic energy workers, and by providing

educational services and guidance in teaching atomic ene

DrcLassiFicaTION OF INFORMATION

In general, the Commission’s declassification policy
limited the release of technological information dealing
duction of fissionable material and atomic weapons. ]
table exceptions have been the release of fluorocarbon a

rgy subjects.
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it «uch action would not adversly affect the common
vl -

he other hand, essentially all information in th
Iz .
cunitye

"Le}n keep

. secutity significance of the information it has des

gt ion, during the last 6 months, declassified all ;

,wﬂumlissl : ’ ;
WL wigotron” method of isotope separation and much

the ] . ]
o :q] information relating to the electromagnetic
pol0gHC¢ -

. ﬂrzl.ti(}n-
;I"I lie isotron method was not developed fo the stage wh

«oduce significant quantities of fissionable materials.
ﬁ;zgnﬂtic separation method was used during the war
grardun 235, but is now being used to produce stable
researcl: : . cn o
" The Commission action permits declassification of the
4signs and operating performance of electromagnetic p
ued in stable isotope production and much of the exper
peoretical physics and chemistry underlying this proce
«lly, data on the high voltage breakdown in vacuums,
siament and insulator failures, and design data for p«
stems can now be made available to the industry of {
Consideration is being given to the extent to which the
can declassify reactor information for industrial use.
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TeEcHNICAL INFORMATION
|

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

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

se by scien-
Progress

was made in speeding the collection and dissemination to the labora-

tories of information required by their programs.
indexing delays were reduced.

Technical Publications

The expansion of the nuclear reactor program and
industrial and academic interest in the field of reactor
thgineering has created a great demand for well-trained

Abstracting and

the growing

science and
men 1n 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 u bouk, ZThe Elenivnts of Nuclear Reactor Thes
course oflered by the Ouk Ridee School of Reacto
is designed for the use of scientists and engineers
hy Samuel Glasstone, who was engaged by the AE(
task, and Milton C. Edlund who conducted the cou
The contract for publishing the book was awarded {
trand Co. of New York on a competitive bid basis
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niversities ayg in
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Yook
_ and wag Wiitton
" for the editori;;i
rse at Oak Tiq,,
o the DL Vay, v
5. Consider

e,
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in the bidding were the lowest retail cost, the shortest Publicatiq,,

time, and the quality of the finished product. T
lished in November and sells for %1.80. Tloyaltie
United States Treasury. Several other technieal
released by the ALLC 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 availlability of all unclassified AEC t
probable interest to industry.

Aicrocard Program

The recent availability of eflicient, 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 ¢
photographically on the face of one 3 x 5 card. ]
nify the microcopy and project a readable imay
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R ACTIVITIES
M .
. ocards of both classified and unclassified reports gre prepared
;I‘ e = . i . ] . i i
)éltl_ Ridge and distributed to all the major laboratories. Micro-
ale IE=
al

5 0 .
" 'd?? . . ) . . s o . .
AT ipravies  (see Appendix S} requesting then.

g an be reproduced for a fraction of the cost of fu

¢ unclassified reporis are also furnished o those AKC deposi-

Oui-of-print
l1-size repro-

rts € ; ) . ] ) . = !
rei‘-'?i on. This program will make it possible to inerease substantially
Llll(Lel‘)ox‘t holdings of the laboratories at low cost.  In tlje case of the
alt T . . . el DU N ,
[:]qqsiﬁed report libraries, a substantial saving is represented by the
Ja

Juction in the requirements for safes and vaulte for tl
rp !

;}355iﬁ€d reports.

EDUCATIONAL SERVICES

1e storage of

cince the Commission’s initial announcement 6 months ago of the

3‘&'211} a
ik

form of information about atomic energy. Requests for
«me from educational producers in both the documents
L . . '

sion fields, the major newsreels, universities, the md
mdusiry Commission contractors, and various Governm
i 3 *

pility of approximately 100,000 feet of unedited, assembled 35
plack and white film footage prepared primarily for the use of
educational film producers, there has been a steady demand for this

footage have
Ty and tele-
rtlon-picture
ent agencies.

Judging from the number of requests for footage and for addi-

Honal information, it appears that a considerable num
i1l be produced in the relatively near future for both la
sific audiences.

The material covers unclassified activities in almost

of atomic energy research and operations at 13 installations.

ber of films
y and scien-

every phase
Made on

ihe suggestion and with the guidance of educational metion-picture
producers and educators, the footage is currently being distributed at
sundard Government cost rates through a Government depository in

Long Island City, N. Y.

Traveling Eahilit on Atomic Energy

A traveling exhibit on atomic energy, sponsored jointly by the Na-
tional University Extension Association and the American Museum of

Atomic Energy at Oak Ridge, commenced its 19359-5

3 season in

October. During the fall the exhibit was shown by the Georgia Insti-
tute of Technology, Southern Illinois University, and by the Univer-
sty of Nebraska. Sponsoring organizations through June are the
Pniversity of Texas, University of Louisiana, Tniver ity of New
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Hampshire, University of Maine, Syracuse University,
chusetts State Department of Education.

tadioisotope Teaching Courses.

As a result of a training course on the use of radios
York City teachers, pupils in some of the New York Ci
started during the past full to conduct experiments v
isotopes in their school laboratories.

JULY-DRCEMBEDR

1959

nnd tlhe Mass:p

topes {op New
ty high sehgq),
1th Mdloactive

Loyola College in Bultimore opened a 15-weck teacher traing,,
program in the use of radioisotopes for science teachers in Septenhe,
The Springfield, Mass., Public Schiool System offered g similay ('OUI'Sg:
for the science teachers of Springfield and the Conhecticut Vajjp,

area starting in October.
nished literature and some equipment for all these pr

Patents

The ATC helped secure speakers ang fur.

pETams,

Within the limits imposed by considerations of national security

the Commission has made its inventions and discoveri
public use.
exclusive, royalty-free basis from January 1950 to Nov
A complete list of these patents is given in Appendi
of the patents are published, as they are issued, in th
Patent Office Official Gazette and in a number of other

The patents which the Commission has made availal
have been of interest to industry in many fields. The
mn Appendix 9 shows that a substantial number of tl
been issued either to individuals or to comparatively
Since the licensing program started in January 195(
slve, royalty-free licenses to use AEC-owned patents h
90 have been issued since January 1, 1952.

Patent Compensation Board

On July 26, 1952, the Patent Compensation Board ¢

es available for

More than 489 patents were made available on a pop,.

ember 30, 1052,
x 9.  Abstracts
e United States
journals,

le for licensing
list of licensees
ne licenses huve
small concerns,
, 273 nonexclu-
ave been issued;

lenied an award

to Helmut W. Schulz. The c¢lalm was based on disc

sure of a theo-

retical design of an ultracentrifuge for the separation of isotopes.
The decision of the Board is reported in United Stotps Patent Quar-
terly, vol. 94, p. 124. Two additional patent claims|have been filed

since July 1, making a total of four awaiting the
nation.

oard’s determi- -
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o ACTIVITIES
wA

Organization and Personn

The roral number of workers in the afom_iq eneryy |
,bout 149,000 on July 1 to about 143,800 on Dece
quual decline in construction and architect-en
the ovment.’ The commencement of operations
tinlly completed plants resulted in a shight incre
U‘ sonnel. Employment for operations and reseay
,e. ¢ rose from about 58,000 on July 1 to approxi
][};lember 1. Direct AEC employment remained
];mut one-third of the operating pe-rsqnnel in the at
Tk 15 engaged in scientific and technical and other
T”,“mcrerlal occupations; about one-fifth are clerieal ;
o-half are manual workers.

'I“ IHK

:”I]

ot

pecrviting Scientists and Engineers
[

o}

progrim dropped
mber 1, reflecting
rineer contractor
in completed or
ase 1n operating
ch and develop-
mately 62,500 on
at about 6,700.
pIic energy pro-
professional and
slightly less than

In recognition of the shortage of scientific and engineering person-

o, all major AEC contractors have increased recrui
1aken steps to insure the most effective use of the ava

tment efforts and
ilable manpower.

puring July AEC offices and contractors reported recruitment of
1.549 June 1952 eollege graduates, 172 of whom hold master’s degrees

.d 147, most of them scientists, hold doctor’s degrees.
Although recruitment

sronp, 065 are engineers and 510 scientists.

Of this

of scientists and engineers has been relatively suceesgful, demand con-

(inues to be sizable.

Yilitary Status of AEC Personnel

Of continning importance to the Commission is
draft status of a considerable number of key empl
mately
the AEC and its contractors are members of Arme
components. About 10 percent of all scientific and

the reservist and
byees. Approxi-

25 percent of all professional and managerial employees of

d Forces’ reserve
engineering per-

sonnel are subject to call under the Universal Militgry Training and

service Act of 1951.

The continued national shortage of scientific

and engineering personnel coupled with the increasing demands of
the atomic energy program accentuates the importance of obtaining

deferments for key personnel in these groups.

The AEC has stressed

"This figure does not include personnel emplored br concerns which support the atomie

*Iergy program, e, g, the private utility firms which will supply

electric power for the

AEC plaats {n Portsmoutl, Ohio, and at Paducah, Ky,
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the necessity for timely and appropriate action by jts contractors and
operations offices in initiating deferment requests. |

Larok-MANAGEMENT RELATIONS

The operating installations of the Commission [continued frep o
significant work stoppages during the last half aof the year. (g
tinuity of work on construction continued to be very good at all insty).
lations except Paducal where three work stoppages occurred duryy,,
July and August. A marked mmprovement was shown at Paduca}:
during the last 4 months of the year, however, and| there was no tip,
lost during September, October, and November, and only a pary of
one day in Deceruber. From July 1 to December 1 the percentgoe
of time lost to potential worktime in the over-alll AEC constmcti:ﬂ
program was 1.5 as compared to 1.9 for the first 6 months of 1952,

Dunkirk Stoppage

On Aug. 29, 1952, the employees of the American Locomotive Co,
at its Dunkirk, N. Y., plant went on strike. The company wag_
and still is—under contract to produce certain unique materials yy-
gently needed for the gascous diffusion plants unfler construction at
Paducah and Oak Ridge, for the Savannah River project, and for
repair of certain facilities at Dana, Ind. Becauge of the nature of
these materials, it would not have been possible 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
aflected.

On Dec. 3, 1952, by Executive Order No. 10417 the President created
a board of inquiry pursuant to section 206 of the Labor Management
TRelations 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 resutned the spme day. The tem-
porary restraining order has since been made |permanent for the
remainder of the 80-day period provided in sections 208 to 210 of the

act. i

Atomic E'nergy Labor Relations Panel

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

# T panel’s report to the President on ifs acrivitles during|the period from June 1 e
Naovember 20 appears 1o Appendix T. A report on the origin Lmri funetinns of the panel
gppears ip the Ninth Semiannual Repori of the Atomie Energy Commission.
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ne of these disputes involved construction conts
:tiTl'

T artic
Pt t.ltten recommendations in two cases and a3s1stl)
_I.\-:li;d:;h mediation i two others,
(hrotis ties and one was settled before the panel took
e i‘”letq}ned jurisdiction over the Paduecah constru
E;-.mt‘-l jisge d the contraclor and the unions in reaching
.:Eiiiti"laration of Policy.” This policy provides that e
f’f.’f":f;tractof and the }llliOIE.. ) ]
:"Thg panel iSSl.led \\‘1‘1tten' recommendatmns in only on
qtes involving operating contractors. These recq

e W

Y
weré ])e]ed'ed . .
gor by the contractor. Two cases are still open unde
1] Iy

et 1O

Farings of Atomic Energy Workers

a3
The

netors.,

jpated actively in the settlement of four of these disputes,

e the parties

Two cases were referred back to

action. The
ction project
roreenient on
nployees who

;n unauthorized work stoppages will be disciplined by both

p of the seven
mmendations

and settlement was reached on the basis off an improved

r panel juris-

ip arrangement between the Atomic Energy Commission and the

gareau of Labor Statistics this year has made it possib
mings, hours, and turnover of atomic energy produ

le to compare
ction workers

~ith similar figures reported for other industries. Since AEC con-

actors perform a variety of operations which cross i
reluding such activities as ore processing, laboratory
.own maintenance and service, the Bureau of Labor Sts
«ompiles its statistics on a conventional industry basis

ndustry lines,
research, and
itistics, which
, cannot pub-

i:h o wage and hour series for an atomic energy industry as such.

<qme of the manufacturing operations of the Commiss

ion, however,

.re comparable with those in the inorganic chemiecals and petroleum

mdustries.

The following table and graph compare gross average
#rs of production employees of major contractors i
=uergy program with those of employees in the inorga

and petenlenm and ecaasl-nradiete inductriae durine tha

» hourly earn-
n the atomic

nic chemicals
Brct O mnantho
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GROSS AVERAGE HOURLY EARNINGS OF PRODUCTION “‘IURKL‘I
OF AEC OPERATIONS CONTRACTORS COMPARED WITH 7 )

OF EMPLOYEERR OF SELECTED INDUSTRIES

AFC aprrations

Fudustirial in-

LY-DECEMBER |, ..
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[

“(—i-\'i_

Lrodueny of

i3l coudraciors aryoic chemicals oy LT ;T: "
Januaryv. . _o.__ - -. R 81, 028 $1, 858 %o {“’1
February . i - L. 036 1. 845 2 U-l-)
Mareh o o e 1. 941 1. 560 5 01‘_’
April_____._ e mem oo 1. 053 1. 86T 2 ﬂ:.,;
May._ e 1. 8956 1. 851 9 0,):;
Jomne oo 1. 980 1. 881 2 0;:
JUly o e 1. 994 1. 886 9 ]a;
Auguste oo - 1. 098 1. 884 2 150
September _ ... __-- 2, 010 1. 408 2 17
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Labor Turover

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 n
during the first 9 months of 1952. The large exq

" As defined by the Dureau of Labor Statistics. “production

inspecting, receiving., storing, handling, paeking, warehounsi
repair, junitorial, watchman services, produet development. auxi

foremen and all nonsupervisory workers engaged in falbricaitilh

pndurable industries
ess of hirings in the

workers' include working
ng, processing, asgembling
=, shipping, maintenance.

iary produetion for plant’s

own use (e. g, power plunt}, record-keeping, and other servipes closely associated witl

the above vroduction operations. Persouiel of AEC e¢onstrg

ction contractors are Dot

included in this tabulation.
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.. energy industry reflects the expansion in q

oy _ : _
"‘{Onl..lt.ion rates for atomic energy contractor emp
=2 for manufacturing industry as a whole

slJer tham : : ; ;
=% ply with the inorganie chemicals industry but

:_l.‘ ol .
E:‘iizl‘ﬂ'”ver rates in the petroleum and coal-produs
the

AGE MONTHLY LABOR TURNOVER RATES (P

perations.  The
loyees are much
They compare
are higher than
sts industries,

ER 100 EMPLOY-
MPARED WITH
'IRST 9 NMIONTHS

Miseetlan-
eols and Totul
Adil, accessinmng
; 0,1 3.0
.2 2.5
.2 1.6
; .3 4,2

SERSTOR AEC OPERATIONS CONTRACTORS €
?;g“e’gg ¥OR SELECTED INDUSTRIFS FOR TIIE F
Tolal
Frdnsiry ] separalions tits Dischurges  Layoffs
1C Operations  Con-’
*{'r;mors ------------- 2.1 1.5 0. 1 0. !
sogustrial Inorganic |
‘."Chemicals ----------- 2.8 1.8 . 3 i
moets of Petroleum
‘md Coal e 1.3 .8 1 p
4 Non-Durabie Goods._ 4.0 2.3 38 1.2
—
ANl Mon- Durabie Good's
4.0 - Industrial Inorganic Chemicals

[::I ALC Operations Confractors
N Products of Petroteum ond Cool

3.0-
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SEPARATIONS
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L. ACGESSIONS

FEDERAL PERSONNEL

In compliance with section 1310 {(d) of Public Law

253, review was

made in July of all AEC jobs to determine their necessity and the
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appropriateness of their grade level. A report onjthis reviey .
made to the Congress showing distribution of employees by grqda, t
of June 30, 1952, as compared with June 30, 1950, The average EII'.-th';

level inereased during that time from GS 7.5 to G317, B

The final phase in establishing the new AEC Job Evaluation Systey

Is of Opel'zttt_'t{';-i;-:

hedule with jy,¢;

e ,wh\unmmn......“,“ 3
T Rtk
=
- .
—
— —

oot under way with training sessions held at all Jey
The analvses and evaluations of jobs proceeded on s
cations that only a minimum number of grade changes would resyjy
As had been anticipated, special audits of specific|positions gy, N
and security inspectors had to be| conducted ¢ a

those of guards
AEC-wide basis to assure consistency. Results of the special sty
are expected to be put into effect early this year. |J }
' _ : .

| '

| |
;

e R e - o

Training

Training programs for recent college graduates in the fields o

accounting, auditing, and budgeting were established in Washinet,
]

and at Savannah River, Idaho, Oak Ridge, and Hanford. In 4qq;.
tion, training programs were established for sedurity personne] 4

Ligd

Idaho and englineering inspectors at Sandia. ) '
| |

Sarery aAND Fire ProTECTION

The favorable downward trend in the frequency of accidents iy £
atomic energy operations continued during the last half of 1950, § ||
with principal reductions in construection and motor vehicle aceidents. ; |
The injury frequency rate in construction actiyities.at the end of § |
November was 2.59 injuries per million man-houyrs, 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 freqoency rates per million
man-hours for operating contractors and AE( Government ofices § !
were 2.15 and 1.90 respectively, which compares favorably with 262
and 1.83 for the same period in 1951. "The injury frequency rate for
all AEC activities declined from 3.46 at the end of November 1031
10 2.39 at. the end of November 1932, a reduction of 31 percent. Elever

fatal accidents occurred in AEC activities during 1952, 10 of them
on construction jobs, Twenty-four fatal accidents ocourred in 131,
The total fatalities in 1952 represent a rate gf 7.59 fatal accidents
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CONDENSED AEC ANNUAL FINANCLA], | |o»

REPORT, FISCAL YEAR 195 the t

; in 19

_ The financial position of the United States Atomic Energy Commie. § | *[11]'

o sion at June 30, 1951, and June 50, 1952; the results| of operajy,. - erz

s for the fiscal years then ended; and other financial data appeay 11; P“(:it

;% the statements on pages 62 through 66. These statements and jy, ane®
E: accompanying charts and comments const.i.tut',e a condensed verg; on |

== of the annual financial report of the Comission for fiscal year 1950

T These statements have been prepared in conformity with the gen. : |

4~
pon

erally accepted accounting principles followed by industry eXcept
that for security reasons certain data have been combined ang j,.
ventories of source and fissionable materiais and atomic Weapons
* and weapons components have been excluded from the balance shee,
Costs incurred during the current year for the procurement, fabriq,
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 Cor,.
gress. Private contractors and other Federal agencies carry oy
niost of the operations, working on a reimbursable-gost basis e _
AEC direction and using AEC-owned facilities. Mpst 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 AILC work and those of the several AEC offices
AEC auditors conduct a continuing examination jof the financial
transactions and internal controls of these contractors and of AEC |
offices. |
The General Accounting Office has continued its audit of AEC ] |
and contractors’ disbursements, It has also continped 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, sefs |
forth the assets, liubilities, and AEC equity at June 30, 1951 and
June 30, 1952. Comments on this statement appear on pages 68 to 6. |
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. )
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The Summary of United States Government In
mic Energy Program, page 66, shows the amoun

'?tot;me the National Defense Research Council sta
the v

. 1040. B
..The chart on page 67 illustrates the growth of tl

¥ r{ - .
P o 65 shows the resources available during the cy
e . 12 : )
Iﬂd their utibization.
ad t

oram during the fiscal years 1949 through 1959,
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62 FISCAL YEAR 1y,

COMPARATIVE BALANCE SHERT AS

Assmis
19358 1951
Cash and working funds: o oer o :
U, 8, PreUSULY oo o $1, 413,254, 023 §1, 454, 003, gy, o ( .
Conlraetors o e el——eem 162, 525, 997 102, 763, 861 \
Other Federal Agencies_ . __.___ 64, 294, 8T0 56, 842, 201
— : 1
1,045,075, 450 1,613, 613 761 i 1
—
Accounts receivable less reserves. .. 8, 201, 845 5,412, 41- ' |
T
Inventories at cost less TeServeS_ .o __. 82,113,931 79, 587, 1 ._ ABC
) ———— I
Prepayments _. . 22,453, 8p2 12,928 179 : A
L
| :
= Properties, plant and equipment at cost:
< Land and land rights___ .. . _. 14, 737, 492 13, 961, 508
E3 Production and research facilities_______ 1,635,394, (03 1,484,337 43
4 Community facilities_____ . o ___.__.____ 287, 998, 469 286, 808, 624 :
g General facilities___________ . _______ 1985, 745, 887 139, 706, 417 _ L
S Copstruction in progress______ . .______ 1, 363, 082, 151 591, 202, 10
3,496,957,402 2,516,014, 170 |
Less reserve for depreciation and 1
obsolescenece__ o ______ 610, 306, 414 597, 538, 205
2, 886, 650, 988 1, 918§, 475, 985
""‘-—-—H“—'—-— .
F 3 Collateral funds and other deposits_ . _.____ 47,998, 386 50,815,338
i Total assets. . .o _ $4, 692,584, 122 $3, 680, 333, 314
= B NOTE
§ NOTES: Ing
£ Inventories of raw source materials, fissionable materialg, and weapons parts : niitme
3 and assemblies are excluded from the balance sheet. ! of 84,
The balance sheet does not include the market value of 401,971,068 troy ounces follow
of silver provided by the Treasurer of the United States flor electrical conpec- Unpai
tions in the Y-12 (ak Ridge plant. Its market value was [$332,641,000 at June A
30, 1952 and &361,774,000G at June 3¢, 1951. This silver is returnable in bullion E U
form to the Treasurer of the United States for processing inlo commercial bars.
As part of the domestic uranium program, the Commission has guaranteed 3
minimum prices fhrough March 31, 1955, for refined uraniym and for uranivm- A
bearing ores and mechanical concentrates. In addition, ponuses are payable i :
under certain circumslances to encourage the discovery jof new urapium re : |
sources. (See Domestic Uranium Program Circulars Nd. 1 through No. 6} ’ r
The Commission also has long-term commitments for the procurement of foreign
ores, und development of foreign ore sources, and for the peturn of residues of
ores processed in rhis country,
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1954 : ONE g0, 1952, AND JUNE 30, 1851
. - J h 1
SHERT E o of
24 As % | fABILTTIRS AND AEC EquITY
{i ities :

1953 CE ol onts parable o
154 o = ‘& crned annual leave of AEC empioyees_ .
[02. O{}?, 60y t ;';?orking funds from ofher Federal
56’;(:0' 561 % pgenCIOS oo el
____’__-‘2_:?\91 -f Employees’ and oiher funds on deposit. __
313, 613‘ ?ﬁ; ; Defefred credltS _____________________
__H"'-—‘__ : . ayrgt

5,41, a0 | Total labilities oo
79, 3 "y l ".eqlﬁty:

O8T, 721 2 mqulit", beginning of year____._________
_‘___q_-‘-..._ . . d

12, 928, 374 ES Adaitions:

_5___;_‘1: : Appropriated funds (met)_..________
i Transfers from other Federal agen-
E cies without reimbursement __.___

13, 961, 505
184. 33?, 431
gg’ 308, 624 Deductions
91' "i;Oﬁ, 7 Net cost of operations and prior years’
1,202, 180 : adjustments (See Comparative
—_-—__-_‘_'—- L]

. tatement of Operations)____.. __
116, 014, 17¢ S perations)

Transfers to other Federal agencies

63

1058 1851
$169, 897, 580 $95, 501, 835
3, 588, 688
39, 273, 811 18, 834, 712
7, 242, 604 4,718, 050
287, 71] 411, 028
216, 701, 213 123, 049, 313

3, 537, 284, 001

1, 605, 756, 47

3, 036, 60y

)
et

, 151, 558, 625

2, 032, 143, 000

4,093, 772

5,166, 077, 08D

4, 187, 793, 397

682, 079, 187

622, 051, 692

97, 538, 205 with?ut reix?bursement_ __________ 2,673, 511 3, 461, 505
- Collections paid to U. 8, Treasury-__ 5, 441,172 4, 908,199
i1
fjff’fff | 690,193, 870 630, 511, 396
Equity, end of year—. . _____. __ -- 4,475,833,210 3, 557, 284, 001
50, 315, 335
Total liabilities and ARC equity_______ 34, 692, 584, 432 §3, 680, 333, 314
80, 338, 314
i NOTES——Continued
: In addition to the Liabilities shown on the balance sheet, ABC had (a) 2 com-
pons parts witment for unfunded accrued annual leave of AEC employees at June 30, 1952,
T of $4552167; (b) known commitments represented by unpaid obligations as
roy ounces £ fullows:
al connec- ' Unpzid obligations against: June 80, 1952  June 30, 1951
00 2t Junpe E3 Appropriated funds__..__.____________ $1, 300, 486, 279  $1, 363, 609, 112
in bullion 3 Unfunded contract authority______ _____ 57, 000, 000 397, 635, 623
wreial bars. i
ruaranteed 3 1, 363,486, 219 1,791, 244, 735
~ yranium- ¥ Less amounnts included in Liabilities above_ 60, 202, 364 31, 025, 463
re payable i
‘aninm re- ' Net unpaid obligatioms__..___________ 81,308,283, 915 &1, 760,219, 272
:h No. 6.}
of foreign g
-esidues of E




64 | FISCAL YEAR 1,

COMPARATIVE STATEMLENT OF OPERATIONS FOR TLE YEARS EXL‘ED
JUNE 30, 1952, AN JUNE 30, 1051

15T

| 1951

Produetion, research, and developient :

Source and fissionabhle materials_____ %225, 31?., 19 $138, 272‘&_}{
Weapons ——————————————————————————————————— 2021 .::-:)SOv 40 141‘ 51:1‘ U:”
Reactor development __ - 60, 376, 27 40, 570, 013
Thysical research (net) o oo 35, 649, T7 81, 488,
Biology and medicine.. e 23,864, 71 20, 613, !JU;
——
3712, 464, 512
___-H_ﬁ“—-—

Community Operations:
QOperating costs_ . e~ 21,030, 455
Less revenle o o o oo 16,993, 319
_‘-_-"__-——
4,087, 08¢
Program direction and administration________.____ 23,800, 833
_—
Total program costs and eXPenses . ... .. . | 582,114, 400, 302, 434
- —

Other expenses and income:
Depreciation o 101, 746,
Projects abandoned—__ . . 147,
Other charges e 676,

8 93,734,815
6 860, 727
1,072, 429

102, 570, 546 95, 667, 971
Less other income__ . e 2,129, 415 1,331, 955

100, 441,131 94, 336, 016

Net cost of operations__.__ o __ 682, 560,/469 494, 638, 452

Prior years’ adjustments (net)._ . {476, 282) 127, 413, 240

Net cost of operations and prior years' adjustments- $682, 079, 187 $622, 051, 602

3 Costs have been reduced by proceeds from sales of isotopes aggregating $604.501 for
the fiscal year ended June 30, 1952, and $453,352 for the fiscal rear| ended June 36, 1951

i
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40, 572, 0.]-1
?1’435.9]&
20' {31:-'], "t{.}"':
372, 464, 510

—_—

21, 080, 493
16, 993, 319

4, 037, o6

—_—

23, 800, 838

-

400, 302, 43¢

—————

93, 734, 515
860, 727
1,072, 425

95, 667, 971
1,331, 933

04, 336, 016

494, 638, 452
127, 413, 240

622, 051, 6U2

$604.901 for
une 30, 1641
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RESOURCES N F.Y. 1952 WERE .

USED FOR...

069

$1,605| Million
| Appropriated by
Congress

_ $144 Million—Reimbursements,
community revenue, refunds, efc.

TOTAL $1,749 Million

CONSTRUCTION $1,082
OPERATIONS 601
REIMBURSABLE WORK 38
INCREASE IN INVENTORY 10
OTHER 18

$1,749
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FISCAL YEAR 19z,

U. 8. GOVERNMENT INVESTMENT IN THE ATOMIC EXNERGY

PROGRAM FROM JUNLE 1940 THROUGH

Appropriated funds disbursed. net of reimbursements:

JUNE 1832

National Defense Research Couneil - RN S * $468, 0,
Office of Scientific Research and TDevelop-
11T R S S ' 14, 624, gy,

War Department {Manhattan ¥nginecr Distriet) :
Fiscal vear 1943 ___ __ . .o~
Fiscal year 1944 -

{77, 098, 85

Y30, 321, 470

Piscal year 19460 858, 571, 646

Fiseal year 31946 ______ -

366, 353, 447

Fiseal vear 1947 (parl)} . e 186, 337, 067

Atomie Energy Commission :

2, 218, 633, 985

Fiseal vear 1947 {(part) .. ______ 146, 0p2, 939
Fiscal vear 1948 . . ____. 478, 9R6, 553
Fiscal year 1949 .- 627, BI3, 553
Fiscal year 1950___. . ___.____ 5834, 3p§, 839
Fiscal year 1953 ____ . ______ ________ 920, 467, 872
Fiscal year 1952 oo 1, 669, 3’86, 036
4,877, 115, 792
_———
- Net gisbursements______ o 6, 610, 892, 587
Unexpended balance of appropriations, June 30, 1952 ._|______ 1,370,972, 639
“—_'__-__h
Total appropriated funds________ .. .. 7, 981, 865, 298
Less: .
Collections paid to U, 8. Treasury- .- 216, 372, 562
Property and services transferred to other
Federal agencies without reimbursement,
net of such transfers received from other
Yederal agencies_ o __________._ 2,119, 138
18, 491, 690
"Potal investment through June 30, 1952________|. __ - *7,9(8,378,53

Less:
Cost of operations and cost of inventories of
source and fissionable mauterials and
weapons colmponents on hand at June 30:

June 1940 through June 1851 _______.__ 2, 803,

July 1, 1951 through June 30, 1952 per
Statement of Operations____________ 682,

AEC equity at June 30, 1962 e __

1 Based on published reports.

411, 139

79, 187

3, 487, 490,320

84, 475, 883, 210

I ¥rom January 1, 18947, to date. Prior data not available.

4+ The total investment through June 30, 1952, represents only the funds appropriated

3 For the fizsenal years 1940 through 1952, Prier data not nvai:{able.

to ageneies that bave been charged specifically with the responsibility of administering the

atomic emergy program,
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SUMMARY

TEMS FISCAL YEARS
: 43 |50 | 51 | 52
P taLLIons}
PLANT(JUNE 30} $r.851 1 2,104] 2,506 3e07
including
{const, work in prog.}
INILLIONS }
UPEHATIONS 5291 311 400 E1.F]
Progrem Cosis
MANPOWER
{Employment -June 30}
1
Totel Controctor |lszesi|sazes|sasun|ias ron
Cperations 38,285 (35,0095 47,745 | 58,000
Construction 19,898 [ 19,703 45,735 | a4 s00
Tota! AEC a5t | a1l sedsi sesn

Millions of Dollars
800
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68 FISCAL

COMMENTS ON THE COMPARATIVE BALANCE SHE]:'T

The following ccuments cover significant changes in t
tive balance sheet.

Cash With Contractors

The balance in the hands of contractors inereased

This increase represents primarily the balance of additiona] fun
1

andvanced to contractors engaged in recently initinted

he compay,.

£~ ——
SOUTO0, (i

5
construcy iy,

projects. In addition, the number of contractors With advanee

increased from 78 in 1951 to 87 1n 1952,

Propertics, Plant and Equipment at {ost

The investment in properties, plant and equipment increased i

net amount of $980,943.232 during the fiscal year.
resulted from additional construction of $1,082,174,19:
ments of $94,570,439 and other adjustments of $6,660,52

Thidq net, Incregse

> less retire.
1. The con-

struction costs were more than twice the $459,192,206 inrurred in the
previous fiscal year. The major retirements were facillities at Oy
Ridge which had been declared obsolete in fiscal year 1951, The

adjustments consisted of a provision for extraordinary
plant revaluation, and a reclassification of costs.

obsolescence,

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

resulted from the provision for depreciation during
$101,746,638 and other adjustments of $5,692,010 less th
of $94,570,439.

Collateral Funds and Other Deposits

Collatera] funds and other deposits consist chiefly
vested in United States securities and held by trustees
tection of certain contractors against financial loss in
a catastrophe.
energy program when the hazards of atomic energy w

the year of
e retirements

of funds in-
for the pro-

the event of
These funds were established early in the atomic

ork wore un-

known and normal easualty insurance could not be purchased. The

balance in these {unds was further reduced during the
as it became more apparent that safeguards set up
protection against personal injury and property
effective. :

Accounts Payable

current year
by AEC for

damage were

The balance in this account increased $74,395,745 las a result of
the acceleration in both operating and construction activities.

T

LY : e L P TT TS PR

o

Merki

"he
OtFer 1

AFUJ
The
i952.
are 1is
ti?ns d

e

Suj

‘ Sec

1

Liss fu

’ The
acceler
sionab
pbns 3

The
%avanr

‘C(

The
viariou
report
ties of

and fic
jearch,
DI Opx

|



[l COty ll)dl'il-

359,760,046,
onal fy, ds
onstructjgy,
U advaneeg

nereased g
16t Incregy
less retipe.

The Con-
rred in the
des at Oy
1951, The
osolescence,

$12,768,200
ae year of
retirements

" funds in-
or the pro-
1 event of
the atomic
K were un-
ased. The
irrent year
- AEC for

niage were

¢ result of
ities,

TOGEOE

codb i bHAM IR

¢
i
3
Z
)
;

aaddd

.-i.‘.ljilmm*iiim.- -

o

AL FINANCIAL REPORT _ 09
AN

, ve !
4 cerucd Lot |
ycerued Jeave was shown us a liability at J unJe 80, 1931, but not
’Jﬁnp 50, 1952, because of an administrative determination to re-
ab '

ve it from the accounts and carry it in memorandum records only.
moye '
yorking Funds From Other Federal Agencies |

The increase of $20,438,509 reflects the increasLd participation of
ther Federal agencies in the activities of AEC.
0

4EC Equity

The net increase in AEC equity was $918,599,200 in fiscal year
1952. The principal increase represented appropriated funds, which
gre listed below, and the principal reduction was the cost of opera-
tions during the fiscal year.

Am'mnt

Approval
Congressional appropriations: appropriated date
1ndependent Offices Appropriation Act, 1852__ $1, 189,932, 750 Aug. 31, 1951

supplemental Appropriation Act, 1952 _.____ 265965, 000
gecond Supplemental Appropriation Act,
1952 oo e 200,/ 600, 000

Nov. 1, 1851

Nov. 1, 1951

1, 605/ 897, 750
141,277

1, 605, 706, 473

The first supplemental appropriation provided primarily for the
acceleration of operating programs, chiefly those for producing fis-
sionable materials; designing, developing, and testing atomic wea-
pons; and developing new types of reactors.

The second supplemental appropriation was [for construction at
Savannah River.

ComymEXTS ON THE COMPARATIVE STATEMENT OF (OPERATIONS

The Comparative Statement of Operations sHows the cost of the
various AEC operating programs for fiscal years|1951 and 1952, For
reporting purposes the production, research, and|development activi-
ties of the Commission have been classified into five programs-—source
and fissionable materials, weapons, reactor develppment, physical re-
search, and biology and medicine. In addition, AEC incurred costs
for operating communities at three of its offices ahd for administering




70 . ff‘ISCAL YEAR 145,
all programs. The total cost of all of these progran:_is in 1952 amoung
to 8582,114,238 or 45 percent ovey similar costs for [1951. The ne ot
of all 1952 operations and prior years’ adjustments was $682,0?9’187.'
an increase of 9 percent over 1951. However, t'ﬂte net cost of 195,
operations and prior years’ adjustments included ¢ ppl'oxhpate]y 8124
million representing a provision for obsolescence T certain faciligiy
at OQak Ridge. Only minor similar charges occurrred in 1952,

Source and Fissionable Materials and Weapons |

The operating costs for the source and fissionlable materialg Pro.
gram cover procurement of materials and certaip processing opera.
tions. The atomic energy program utilizes foreign and domestie prg.
grams for exploration for ores, and procurement ¢f uranium oreg and
concentrates. These ores and concentrates are processed through
complex manufacturing chain into feed materials rwhich are converteq
into fissionable materials. The production of Lflssionable 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 reseapch and development
and the manufacturing, testing, storing, custody, and surveillance
of atomic weapons.

The operating costs of these two programs in 1952 amounted to
$497,668,601, approximately 73.5 percent of thel!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 #or 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 ofl 49 percent over the
previous vear. The annual operating costs of the main segments of
this program for the past 2 vears were as follows:
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j - 843 832 504 832, 583, 388
) e peactor projects. . . . ____. 1D, Sday »9 >
- gpect cl I:éactor research and development  _______ 10, 036, 546 6, 342, 336
(.eﬂf’ri.‘.on of reactor testing station, reaciors and
0 gacilities (DE)—mooeoooo o 4,646,823 1,646,287
0 e
60, 576,273 40,572,011
f,ﬁygg_gal Research

The program of research in the physical sciences is designed to
. argase OUr understanding of physics, chemistry, | metallurgy, and
mcthematics as they relute to atomic energy. |[Although much
:];g]e basic research is performed in the Commission’s national labora-

sories, & substantial portion of it is carried on at universities and other

- oatitutions.  Work toward the application of new: theories and de-

sices for production uses contributed to the increage in costs. The
rogram also includes production of radioisotopes 9t Oak Ridge for
qse in Tesearch, medical therapy, and industrial processes. The fel-
jowship program in the physical sciences continued at about the same
gale as in 1951, The following table shows the cdsts of the major
getivities that make up the physical research program:

1952 1951

e L R S — $17, 607, 359 %16, 614, 038
L1 e T 12,192,485 9, 790, 583
Metallurgy and materials .. . ______ 4,236, 761 3,078,114
Isotope production, research, and development (net)_ 515, 095 850, 878
Asthematics and computations .. ___________ 9, 798 140, 795
Cofversity training and cooperation_______________ 1,011, 011 961, 056
Research reactor and accelerator operations (net)_. 7, 265 53, 354

35,649,774 31,488, 918

—

Biology and Medicine

The Commission’s biology and medicine program covers research
inthe life sciences. The primary concerns in this actjvity are to evalu-
ate the extent of radiation and other atomic energy hazards, to pre-
scribe adequate protective measures against radiation in atomic
energy operations, and to provide related information to other Gov-
emment agencies responsible for civilian and military defense. Re-
search is conducted on such problems as the radiation and toxic effects
of materials used and produced, the effects of ioniding radiation on
lIiving organisms, and flash burns and other phenomena of nuclear
explosions. Roughly two-thirds of the research is|carried out at a
dozen Commission laboratories, and the remainder is supported at
ipproximately 160 universities, colleges, hospitals, and private labora-
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tories thronghout the country. The development by in ustry of 5,
struments for detecting and monitoring radistion |ig active]l‘.
encouraged. f J

Radiation sources are used in Commission hospital researq], faci;
ties for the study and treatment of cancer; for this purppse l‘adiuig é
topes are also furnished to other qualified users at a smal] 'fract,im-
of their cost. Use also is made of radicactive materials iy, Uthe;
medical, biological, and agricultural research. Scientists are traineq
in radiation protection, industrial medicine, industrial Lygiene, an q
the techmiques essential to radiobiological research hang Civiliay
defense.

Total biology and medicine costs rose 16 percent to $23,864.71¢ in
fiscal 1952 chiefly because of the marked increase in biologica] researc);
and some increase in medical research, Costs of biological ang medicy]
research at AEC facilities increased by 9 percent to $16,348,547. osts
of off-site research, chiefly at universities, increased 33 Pereent tq
$6,493,629, '

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

Cancer research:

ing
Medieal research.______________ . _________ S, é.;_‘
Free distribution of isotopes_ o oo ____ 886, 585
.__—‘———-.\.
1,351, 269
Medical research—general . _______________________ 6,832,844 6,501
Blological research____. . ______________________._____ 10,822,204 8,971, 07y
Biophysies yeseareh.__ .. __ o 3,725,641 3,415, 2
Fellowships .l 506, 227 487, ™1
Special training. _________ _____ . o 207, 041 280 403
23, 864,710 20, 615, 908

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 locations. The gross cost of this propram includes
the cost of providing housing, commereial facilities, 4nd all of the
usual municipal and utility functions, off-set for the most purt
by revenues. In 1952, as in previous years, the net cos{t of operating
the AEC communities declined us revenues continued tb increase and
gross costs continued to decrease. Net costs in 1952 were $2,560.24]
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 state-
ment of operations. Comparative data for each of the communities
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g for each of the major services provided are shown 1n the follow-
gl

i table:

L
I

155 — il 1851
T Net costs Net eosts
. ‘ross Cosls (Fro8s repenue (net revenue; {net revenue}

p OB e $0,302, 107 $7,967,233 1,334 874 81, 544, 160
0sk S 6, 166, 401 5,151,835 1,015,136 1, 412, 650
BRI L. 4 872,540 4, 555, 283 317, 25 1, 209, 957
e P 257, 631 339, 557 (81, 926 (109, 059)
Bplorad0 - - === 33, 430 58,580 (23,100 (20, 622)

20, 632, 199 18,071,958 2 560,241 4, 037, 086

B ser;'é?z;te operations_ 6, 936,764 11,630,018 (4, 702,254) (3, 6986, 971)
gg%ity services. .. _ 3,227, 200 3,859,955 (632, 750) (404, 799)
H';q “al services__ ___ 3,057,002 2, 265, 168 791, 834 840, 687
oo ipal services.___ 7,411,233 307,817 7,103,416 7,208,169
20, 632, 180 18,071, 958 2 560,241 4,037,086

Program Direction and Administration

Costs incurred for the general management, executive direction, and
iechpical supervision of program operations; the ne otiation and
.dministration of contracts; and the supporting administrative serv-
es totaled $31,794,739 in 1952. The costs of this program increased
33 percent over such costs for the previous year as compared with an
increase of 45 percent in total program costs and expenses. The costs
of this program for the past 2 years were as follows:

1952 1551
SRIATIES - — - = e e $23, 039, 245 $18, 176, 005
OBer. - ool IITIIITIIIIITIT 8, 755,494 5, 624, 833

31,794,739 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, ¢ﬁice supplies,
rents, and such services as communications, printing, shipping, cer-
tain guard services, and utilities. Also included in 1952 is $1,328,027

for personnel background investigations by the Federal Bureau of
Investigation. '

Other Current Expenses and Income

The expenses not distributed to operating programs consisted of
depreciation of plant and equipment, write-off of abandpned projects,
and special charges. Depreciation of plant and equipmﬁiwt 1s recorded
' the basis of engineering estimates of the useful servige life of each
'pe of facility. These estimates are periodically reviewed and re-
Vsed. The income not applicable to programs increased to $2,129.415
1952 and included interest on collateral funds, proceids from mis-
wellaneous sales, and mining royalties. :
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pUBLIC SAFETY IN CONTINENTAL
WEAPONS TESTS
iy nuclear devices or weapons have been explode]d since eurly

¢ the United States Atomic Energy Commission’s Nevada
2 'i? Ground, a 640-square-mile tract of desert Jand GI miles north-
ing

}-' n
Prov ; Las Vegas, Nev. These explosions have been tests, conducted
et O urpose of developing new and improved atomid weapons and
i thG.I;inn_ the effects of atomic detonations.
’5:"'“"{[1];26 ;art, the energy released in these detonationsihas expended
Si 'up“on the barren ground of the test area and the instrpments,
< of equipment and structures placed there for |experimental

83 (v s .

Flrpose.s. However, it is impossible to confine the effects of the explo-
ik ' . ; .
!'.mls entirely to the proving ground. Blast waves havejcaused minor
<l *

jguage as far away as Las Vegas. Radioactive pal"ticle-s in the cloud
.owing o detonation may fall back to earth virtudlly anywhfsre
;ithin the United States. The brilliant flash of light gccompanying
; detonation Is potentially a source of hazard to persons as far as 30
miles aWay.

" For these reasons, the public has a direct interest in tlte precautions
en by the United States Atomic Energy Commission to prevent
umage to the public health and safety from continentil test detona-
10DS. -

«Fall-out”—the name given to the descent back to eartﬁof the radio-
wtive particles in the cloud following an explosiont—already has
aused 2 degree of public concern in some communities., The increase
 natural radiation caused by fall-out may be measured on the sensi-
ire instruments used for radiation detection. Improper use of these
rstruments, or {aulty interpretation of their readings| can result in
= maccurate report that residents of a community are being exposed
o dangerous levels of radioactivity. In addition, mary persons, not
ralizing that they are continuously exposed to radiation from natural
surces, may become alarmed by reports of any level of fall-out radio-
«tivity, no matter how small. _

This report will explain the precautions taken against hazard to
tie public from blast or fall-out. It will deseribe thie Nation-wide

‘Juem of monitoring fall-out radioactivity, and it will assess the

wssible effect of recorded fall-out levels upon the publjc health.

‘ The Commission’s Division of Biology and Medicing is responsible
r the coordination and evaluation of data resulting from monitoring
77
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and research activities relating to fall-out. This evaluation form.
the basis for the establishment of policies to insure the’protect-ion 0;
the public.

|
Lffects of Weapons Tests |

The following general statements may be mude concerhing the effec,
of the 20 nuclear detonations held within the continental United States
to date: |

(a) No person has been exposed to a harmful amount of radiytjy,
from fall-out. In general, radioactivity resulting! from fall-oyg
has been many times below levels which could capse any injyp,
to human beings, animals, or crops. The highest level of fall gy
radioactivity detected as a result of any of the detonations .
corded at a mine a few miles from the boundary ¢f the Provip g
Ground—was within the safety limits recommenEed by an ad.
visory committee formed to study the radiation hazard invglyeq
in test detonations.

() Successive tests have not resulted in the accumulation of a hazarg.
ous amount of radioactivity in the soil. Uptake| of radioactive
material in the soil by plants has not created daniferous levels of
radioactivity in food. _

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

(d) 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, bothiby Commission
sclentists and others acting in an advisory capacity.] Experience to
date has borne out their conclusion that nuclear testaL 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 gtomic weapons.
Test detonations are an essential part of this develgpment program,
and tests in this country have several advantages ov(jr ones held over-
seas. Continental tests have been less expensive than ones in the
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TP

fice. At Jeast as important as this saving of public funyds has been
¥all . 7
PP ortening ©

| f the period which elapses between develdgpment of a
H > 0 7 H 3 o "1' fal

e .ud incorporation of the test results into weapons dgsigns, The
i “;; jests have greatly increased the rate of acquisition of knowl-
-ayaGd v . _ o .

AL ¢ weapon design and weapon effects, and thus have¢ materially
ned the national security.

Jlowing section will describe in further detail the need for
ding quclear devices, the decision to establish tl.l() Nev :da Proving
= and, and the advantages resulting from continental ‘tests.

Ground:

aig? @
. ngthe
b rI\he f()

Tur NEED ForR NUcLEsr TesT DETONATIONS |

The United States Atomic Energy C-ommis'sion has cgnducted six
_jes of test atomic explosions. Three series have been held at
;‘;jwetok (spring 1948, spring 1951, and fall 1952), and |three at the
\.:e‘.ada Proving Ground (January-February 1951, Octqb(?r—N ovem-
wor 1951, and April-May-June 1952). Ea.cl} of.the test mvolve.ad a
;aajor expenditure of money, manpower, scientific effort, and time.
vevertheless, in accelerating the rate of weapons development, they
};mfe saved far more than their cost. They have proved te be of great
importance in fulfilling the Commission’s responsibility for cfllef'elqp-
ing, manufacturing, and storing a stock of efficient and militarily
eful atomic weapons to meet the needs of the military services.

It is possible to evaluate many weapons principles and designs in
the Iaboratory 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 test the design
or principle involved. Often the device to be tested isJ‘not itself a
wseful weapons design. However, 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 Department of Defense
nformation regarding the effects of a weapon under certain condi-
tions, or may answer questions of concern to the Federal Civil Defense
Administration or other agencies. Most field tests are primarily de-
velopmental in nature, but their costs in material and effgrt is so great
that each test is designed and used to answer as many‘ questions as
nossible.

Tur Decrstoxy To Esraprisyr 4 CONTINENTAL r.FIESJT SitE

The world’s first nuclear explosion—the test detonatifn near Ala-
mogorde, 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 vears later, ﬂLI‘k January 27 195,

Between these two dates, the United States/exploded sevep ni.l"i.(--.
weapons or devices overseus. Two weapons were detonate hm
Hiroshima and Nagasaki in 1945 for military purposes, two test dei,, .
tions were held at Bikini Atoll in mid-1946, al}ld three test detonati;;.:..‘--
were held at Eniwetok in the spring of 1948. e

The Bikini detonations were conducted primarily o ungwey il
tary fquestions as to the effects of overwater|and underwater burm
and there was no possibility of their being held in this country, \V}']'Q"s
the need for further tests became apparent} in late 1947, Imwgv‘.f
scientists proposed that they be conducted in the United States,

The advantages of continental testing weEe obvious. The Bikiy:
tests had demonstrated the cost of an overseas operation ip mcmm—‘ i
time, and manpower. Continental testing wopld not involve the hea{; :
expense of transporting and maintaining thousands of persons gyey. §
seas. Even more important was the saving of time and scientific effgry §
which continental tests would make possible. Scientists coulg returm
to their laboratories between detonations, insfead of interrtlpt.ing their §
other work to spend months overseas, ;

PUBLIC a1y,

7

LA VA by 00 o b e -

1H

i
i

§ Possible Hazard From Fall-Out | t
% These factors weighed heavily in favor (H the establishment of 4 |
=3 continental test site. On the other side of ﬂ_he balance, however, wgs

‘ 4

the question of whether the blast or the ra.dioactive fall-out from test
explosions might injure persons or damage property off the site, I
The Alamogordo test had demonstrated Lthe possibility of hazarg
from fall-out. Cattle near the test site suffered skin burns and sub. |
sequent graying of hair on their backs as a pesult of radioactive fall- |
out from this detonation.! Water containfng fall-out particles wax
used in the manufacture of strawboard, which later was used to pack-
age photographic film. As film is extremejy sensitive to radiation,a |
quantity of it was fogged by the contaminated paper. |
A rapid survey of possible locations for a continental proving
ground was made in 1947, but the Commissipn 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.
The 1948 test series, the first since the creufion of the Atomic Energy I

Yommission, was held at Eniwetok Atoll it the Pacific. 1
|

i
There
t the |

S

1These cattle have been under observation since shortly after their exposure.
has been no detectable damage to their health or reprpductive ability as a result 0

RN radlation they received.
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r\fE"\'TAL WEAPONS TESTS
TINED

coN

g Need for Continental Site
/ ..1;/-‘?'6'332'} g

peed for a “backyard” fest sife became increasingly apparent
e jate 1949 and 1950, The pace of weapons derelopment had
-nte yped up, and it become clear that the program would require
bet'? Sfréquent tests than could be conducted feasibly in the Pacific.
jor® ate of development of new and improved nuclejh- weapons de-
. bedl‘d on whether or not a continental site could be utilized.
?e}_;ft;ila.ble locations were surveyed again, and the Névada site, then
" tion of an Air Force bombing and gunnery range, was selected
: lze most feasible one. This site had several advantages. One was
g: ¢ is only 3 hours distant by air from the Los Alamos Scientific
£boratOrY; at Los Alamos, N. Mex., and t.-he Sandia Laboratory, at
\[buguerque; N. Mex.—both key points in the nuglear ‘weapons
f-iet'e]OPment program. In addition, the locat}on and relative isola-
ron of the Nevada site provided safety factors in relation to blast and

- pall-out, particularly because the prevailing winds blow from the test
ste for many niles across a relatively unpopulated region.

(areful review of all available research and test data relating to
;,-out indicated that, under the controls planned, there was adequate
;asuram:e of public safety. The decision to establigh a continental
st site was made late in 1950, and the Nevada Proving Ground was
srst used in January 1951,

pacific Proving Ground

Since the larger test detonations could not be held within the United
States Wwith the requisite degree of safety, construction of firing areas
and supporting facilities at the Pacific Proving Ground at Eniwetok
jroceeded, and tests were held there in the spring of 1951 and the fall
of 1052,

VALDE oF THE NEvaDpas Proving Grouxg

Three test series in Nevada during 1951 and 1952 havie demonstrated
et the continental test site is even more valuable ito the nuclear
weapons program than had been anticipated. The Lios Alamos and
Sindia Laboratories’ backyard workshop in Nevadal has permitted
wsls to be set up quickly and conducted frequently, ahd has resulted
i major savings of time, manpower, and money. '

These savings become obvious in a comparison olf the cost and
dort involved in the three test series in Nevada d ring 1951 and
32 and in the two test series at Eniwetok during the same years.

Each of the Eniwetok series involved all of the transrportation, sup-
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ply, and technical problems created by a continental testJ_ series, 1),
plied many times by the distance to the overseas location. Vg
the spring 1951 series, for example, began in 1050, and APPTOXinyyte),
9,000 military, civilian contractor, and Commission personne wom,
tied up for many months. ‘

The Nevada tests have been much less costly in n}anPUWer ang
time. The spring 19452 series in Nevada, for example; requireq the
services of fewer than 2,500 individuals, ineluding consﬁruction work.
ers. Sclentists and technicians were able to participate in 4 test o
one day and return to their laboratories on the next. Aspa resalt, it o
possible to evaluate the data from one detonation in time/for the results
to affect the next test. Fully evaluated results were incorporateqd iy,
the development and manufacturing program much{more rapidiy
than has been possible with overseas tests. There is n¢ question g
the Nevada Proving Ground has materially cut the tinhe lag betyeey,
the scientific projection of a new weapon or weapons' principle apq
its entry into the weapons program.

Savings in manpower and time obviously result m szing of public

Oy

funds. Continental tests have proved to be much Iess costly thyy
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 possiife for military
field units to participate more fully in developmental and eflects
tests. A new value has been the use of test detonationsl}by the services
to conduct simulated combat maneuvers, to indoctrinate thousands
of personnel in the effects of atomic explosions, to orient staff angd
instructional personnel, and to study various tactical implications,

Value to Civil Defense {

The Nevada Proving Ground has been of value o civil defense
officials, both at national and at State and local lejrels. 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 injsuch eapacities
as radiological safety monitors or as technical obsé¢rvers. Use of
the Nevada Proving Ground also provides 0pp0rtunjt-y to study the
effects of an atomic detonation on civil structures 4nd 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 al practice opera-
tion in radiclogical defense.

|
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merating ontrols
£1p¢

0 orating controls to prevent hazard to the public have been suc-
-.fu‘l. There has been no instance of harmful exposurg of- human
o +s (o radiation from fall-out, and only a single reporfed instance
w ;erable radiation effects on cattle (grazing immediat¢ly adjacent
’-'f;] ﬁ;-ing area). While blast has broken windows and cracked pl~as-
,'15 far away as Las Vegas, it has not injured anyone. Information
wr.'ined on the propagation of blast waves under various atmospheric
Ohtizlit,ions now mukes it possible for the test organization to select
mi‘ﬁnatjon times which will reduce the possibility of blast damage
d rrounding communities.

v

to S¥

Effects of Weapons Tests

A puclear 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
dwarfed by the energies involved in natural forces. Fpr example,
, strong earthquake involves about as much energy as would be re-
jeased by a million nominal atomic bombs. About 1,000 nominal
tombs would be required to match the kinetic ener®y of |a moderate
hurricane.

While nuclear explosions have not changed the weather nor caused
tidal waves or earthquakes, the forces they release are ezceedingly
powerfal within a limited area surrounding the point of!detonation.
The area of effective destruction varies with the amounit of energy
released by the nuclear device. Under the operating controls
wsed in Nevada, thousands of military personnel have otcupied fox
holes 7,000 yards distant from detonations without casualty. Other
participants and observers, with no protection other than goggles,
bave witnessed tests from a distance of 10 miles without injury.

CHARACTERISTICS OF A NUCLEAR DETONATION

An atomic explosion releases energy as heat, light, and nuclear
nudiation. The heat energy, which is released instantan ously, pro-
duces very hot gases at a high pressure, and the outwarct movement
of these gases creates a shock wave, which is capable of severe de-
fiructive effects. ' |
—_—

This was approximately the energy release of the atomic bombs exploded jover Hiroshima

“,d Nagasaki, In discussing the effects of atomic deonsations, this report will have
"tieTenee to those of “nominal” energy yield,
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A portion of the nuelear radiation is released at the tirL_e of defqy,
tion as each reacting atomic nucleus fissions, or splits inko twg par:-l..‘
The remainder is emitted by these parts. called ﬁssi.()n Pro duc;:'
over a period of time. These radioactive fission produets are C‘II]:.
ponents of the clond which follows a nuclear detonation, 1

The phenomena following the aerial defonatlon of a mucleyy de
of nominal vield may be summarized as follows:?

Within a few thousandths of a second after a detonation, i, heat
light, and instantaneous nuclear radiations sweep the target, are-;
and a luminous sphere or “fireball” appears as the air is heateq {0
incandescence by temperatures approaching a million degrees cent;.
grade. Attheend of 1 second, the fireball reaches its makimum radiys
of 450 feet and begins to rise like a gas balloon, and the shock fl'dn.t'
of the air blast is visible 600 feet ahead of the fireball.

Yi(_»&

Formation of the Cloud

By the end of 10 seconds, the intense luminosity of the fireball hag
almost died out, the shock wave has traveled 12,000 feet and pasgseq
the region of maximum damage, and formation of the cloud hag
begun. The immediate effects of the explosion have ruh their course,
leaving only the delayed effects of residual radiation and the pos.
sibility of more distant air blast effects. The cloud, containing
sucked-up dirt and debris, and radioactive oxides of fission products,
rises high into the air. The base of the cloud’s stem settles back onto
the firing area, while the cloud itself is carried downwind. It may
remain visible as a cloud for an hour or more before djssipating into
an invisible mass of air and particles of debris.

Range of Effects

Neither heat nor the nuclear radiation released at the moment of
the detonation is hazardous outside of the limits df the proving
eround. Beyond about 7,000 feet, the nuclear radiatﬂon is virtually
harmless. The heat resulting from a detonation will 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 distance of 10
miles,

34 more detailed and technical description of a detonation and off its physical efects
is contained in “The Effects of Atomic Weapons,” prepared under the direction of the

Los Alamos Scientific Laboratory for and in cooperation with the {. 8. Department uf
DNefense and the U, 8. Atomic Fnergy Commission (see Appendix 8).
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‘0.\ . . . i ) ] ) } .
ofher three effects of an atomic exploston—Ilight, bladt waves,
The O

: jual radioactivity in the cloud—can present a safety hazard
s ] L -
res

o e of the proving ground under certain conditious.  Thepe effects
g3l TR P
miﬁbe discussed below.

Licur Errrecrs

J at a distance of ubout € miles, the brilliant flash of light from
al detonation i1s 100 times brighter than the sun. | Flashes
ada tests have been brightly visible in broad daylight in
80 miles away, and one was reportedly seen as far away

yiewe

_ gomill
o Ke"s
o YEEA3,
' F%;{;Iisgmll, Mont. . - - _
:'j‘he hazard from flash is confined to the test site and the im e-d'la.te]y
sacent region up to 30 miles from the target area. .Thegbrﬂl.lant
’:,lt could temporarily blind or contuse motorists or airplane pilots
f’thjs area. 1n addition, exposure of the unprotected e)Le at too
s Proximity would r(.asult .in a blind spot which might be pe manent.
%hedanger decreases with distance from the detonation, but |‘s greater

.ne predawn shots, when observers’ eyes are adjusted {to night
dd AR

ﬁﬁi(}n- . - _
yarious precautions are taken to protect site personnel and the

wblic from flash. Observers and workers at the test site either turn
eir backs before a detonation or wear special high-density goggles.
apzervers off the site are warned not to look toward the proving
cound during periods when tests are anticipated unless [they are
seari ng sun glasses,

Cautions ave issued against the use of binoculars at any point within
tresite region.  Nonofficial air traffic over the site is prohibjted, and
wmings against flight in the region are issued to pilots| through
e Civil Aeronautics Authority. Roadblocks have been mtintained
iz occasion to prevent hazard to motorists, but the usual precaution
= the general warning of an imminent operation which is fissued in
e site region. ‘

Air Brast ErrecTs

The air shock wave produced by an aerial nuclear detmLation of
zaminal yield is the most, important agent in producing destruction.
Hast of the blast damage from an explosion of this size occurs within a
aadins of 12,000 fect during the first 10 seconds after the detonation.
87 30 seconds, at. a distance of about 7 miles, almost all of its im-
wediate energy has been dissipated and ounly light damage, such as
“ plaster and windows, results. At a distance of 7 or 8 miles an

|
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observer may feel u jolt or a strong push from )the air b, .
accompanied by one or more sharp slaps of sound. o
Outside the definable area of immediate effect, sir bl;hf,t may bel,, .
erratically because of meteorological conditions. Blast waveg “‘11:'-{I'_-i“
have bounced over observers only 10 miles from ground zere, cre::ti:‘::
little noise or shock, have broken windows and cracked plaster g mil.
away in Las Vegas. The blast waves from one detonation were ,,
istered on equipment and distinctly heard more than 600 miles gyp,
in Albuguerque, N. Mex. | ;

Effect of Weather

The intensity of blast waves at any locality depethds more ypoy,
various weather phenomena than upon the energy yield of ty,
detonation. At the instant of detonation, blast waves|start out ip a]i
directions. Those which strike the ground are ret%ected into the
air. In traveling through air, sound waves are afiected by tyq
weather factors—temperature and wind. Under ideal atmospheri
conditions for a test, there would be no winds and &ir temperatyre
would decrease with height above earth. Since blaflt waves travel
more slowly in cool air than In warm air, under such conditions o)y
blast waves would bend upward.

Above desert land, however, the air sometimes ig warmer at gy
altitude of 1,000 to 2,000 feet than it is at the earth’s surface, creating
a “temperature inversion.” The warmer layer of air bends the blast
waves back down to earth, from which they bounce again. Each
time they strike the earth they create a zone of noise, losing energy
with each reflection. The heavy focus of emergy occurring at the
inner limit of each noise zone is known as a “focal ;loint.”

Wind accounts for the fact that shock waves In ong direction from
an atomic explosion may be stronger than those in ’the opposite di-
rection. Wind can aid or deter the atmospheric temperature pattern
in the formation of blast focl. |

The Troposphere ‘

The troposphere is the name which meteorologists apply to the
bottom € miles of the earth’s atmosphere. 1t was thq temperature in-
version in this layer that bent back damaging blast waves from the
explosions of February 2 and 6, and again on Novenber 1, 1951 At
the time of the November 1 detonation, & double fochs was created at
Las Vegas. The blast rays starting in the northwe?t direction were

|
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ANt
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ENT

pent apward; overpassing Goldfield, 80 miles away. But in the
gk

o direction, toward Indian Springs, Boulder City, and Las
ped? .n she southeast, two focal points oceurred, one at 6.6 nples
Vegt ot 40 miles. After one reflection of the focus at 40 miles,

i Oili,eﬂectjons of the focus at 6.6 miles, the blast waves reached
gd 1 in sufficient strength to break 11 plate glass store windows

“amds
? f;;;ck dishes off the shelves of a resort hotel storehousa.

Las
Wit
Lt

rhe zonosphere

snother higher atmospheric layer also affects blast—the ozono-
o, extending from 25 to 40 miles above the carth. It bends back

5 lhelr-t.il some of the blast waves which escape through the trpposphere.
_m;ffocal points it creates are farther apart, varying from 60 miles in
T;nti‘-r to 120 miles in summer. Several communities in Nevada and
g&h have received small shocks from the first return t¢ earth of
: <os reflected by the ozonosphere. Subsequent ozonosphere reflec-
:Zns of the shock waves have been felt or heard by residents in

{rizona, California, and New Mexico.

Tk It mogpﬁe?‘e

geill another high atmospheric layer called the ionosphere extends
jarther upward from an altitude of 50 miles. Focal points created
oy the ionosphere may be much further apart than those freated by
swer atmospheric layers. No damage has been reported from iono-
phere shocks, although blast waves have been recorded at $t. George,
'tah.

settlement of Claims

The Commission anticipated that Nevada tests might produce minor
cast damage outside the exclusion area. By contract with the General
Adjustment Bureau, it provided for the prompt local recqrding und
svestigation of elaims. The Bureau’s investigation is supplemented
i those of engineers, architects, and other experts in canstruction
sithe community from which the claim originates. The inyestigation
~extensive enough to determine whether or not the damage actually
msilted from the test, and in a considerable number of chses it has
oD that damage was solely or materially due to aging|or to con-
“ruction.  The Tort Claims Act enables the Commission to make

i
i
14
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prompt scttlements of justifiable claims which do not exdeeg ST
No claime for blast damage have exceeded that figuret Y

I
Heteorological Studies |

Prior to the second test series (October—-November 1951) 1,6 Con
mission established in August 1951 a study of the effects of l'ilEi..(fol‘Olt:‘:;.:‘
cal conditions on blast phenomenu to make possible the pi‘edictlor:;
where the blast would strike and the resulting shock strenpth. "

The extensive weather service net centering at the proving gy
was utilized to record pre-shot conditions, and to forec:Tst and sy,
sequently record detonation-time conditions.

Manned microbarographic recording stations were setlup i, il
cominunities surrounding the proving ground at distanges of fr?nr
925 to 135 miles (seven in Nevada, one in Utah). Begi_nning in Auguggj
a number of high explosive charges was fired and shoclj levels Wf‘h:
recorded. During the October—November 1951 test series, g charge
of high explosive was fired one hour prior to each nucleat detonatioy,
permitting a blast pressure report to be received from eagh recordim:
station before the nuclear detonation finally was orderefl. The datz
obtained from the high explosive detonations were utilized to maike
predictions of wave patterns from the nuclear detonation

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. Yariations in
meteorological conditions between the time of the high ¢xplosive shot
and the nuclear detonation were found to affect the pattern materiaily.

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

t The initial continental series in January—Fehrnary 1951 resulted in 132 claims. witk
settlements totaking $15,000 allowed on 313, Eighteen were for major window hreskagr,
principslly plate slass windows in dewntown Las Vegas resulting frgm the Februaty «
and £ shots, and 95 were primarily for cracked plaster luside or eracked sluved Oulsni-:
but alse included minor window breakage. A total of 294 ¢laims resultied from the Feenai
series (October—Novemler 14511, of which 268 were settled for a total pf $27,920.59. A
resulted from the November 1 blast, Ten allowed cluims were aggin for plate FN_’"
windows in Las Vegus, the balanee being for cracked stucco. plaster, anjd smaller wincud
Twenty-seven claims resulted from the spring 1952 series, all for cracked plaster b
tncluding clainis from Modesto and Sacramento. Calif, All were disgllowed. For th s
series, 433 claims were fited, sertiements were rezched on 381 or 89 pefcent and pas Rpedes
totaled 542,924,
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Blast: Pl‘edlctlons have provided a basis for pre-test
i

hle 11
"‘"‘}}, and windows

\as have been issued on numerous oceasions, and

AmINg
il has been good.

i‘I'L []011

plast Damage in Las Vegas

ough the Nov. 1, 1951, detonation shattered 11

Alth
mdo

I c,pemﬁc communities to take such prec cautions
and staying away from lurge glass windoews.

Jetonations have been useful in ewluatmg damage
rotm

s Vegas were very low, only 0.04 pound per square

89

warnings to
as opening

public coop-

The recordings of blast pressures resulting

claims.

plate glass

ws in downtown L(L‘-“ Vegas, the shock wave pressures measured

mnch. This

a *
]njlmvalent to the pressure ‘of a 40-mile-an-hour wind, considerably
s than Las Vegas windows frequentlv withstand. The damage

o be explained by the fact that in air blast a direct
L

Ectxon wave, which has the opposite effect.

¢ompression

gve, which would push inward on windows, is followed by a rare-
btore windows are pro-

acted by steel beams on the inside but are held in place only by thin
4ripS of bronze on the outside. All of the windows brdken in Las

Tegas o1 November 1, were pushed outward by air pressu

e inside the

.nildings when the rarefactlon wave struck. The damage might have
yeen prevented if doors or windows had been opened to allpw pressure

«ualization.

Rabprarion ErrecTs

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

the remainder is set free in the course of time.
The Instantaneous radiation is released in the form
and gama rays, emitted by each reacting atomic nucleus

of neutrons
it fissions.

Theresidual radiation is emitted by the fission prodiyets, These

fsion products, radioactive forms of a variety of ele

adiation at a rate which is inversely related to their hult-

ments, emit
hves?

‘Eadieactive atoms release particles or rars from their nuclei in order to reach g mwore

«abie energy state. Fach emission is spoken of as & disintegration. By
ileis the period of time it takes for half of & piven wumber of radioactiy
imegrate,
&r5, one-half of the remaining gctivity in the next 8 days, and =6 on.
©re i3 said to have a half-life of § dnys.
sborter half-lives.

=Lich oecur in fall-out.

Io
Othier radioactive elements

Fission Produet ;
Cesium 137
Strontium
Ruthenium 106_____________ __ _ _ .
Cerium 144_._ ___ e e e e e e
Strontiom 89
Barium 140_____ . o

Todime 181 I

Hdefinition, half-
e atoms to dis-

For example, & quantity of iodine 121 will lpse one-half its radioactivity in 8§

dine 131, there-
have longer er

Following are radiological half-lives of some of the fission products

Half-life
Fears.
25 years.

1 Fear,
! days.
3 days.
2
&

.8 duys.
days.




90 ~ PUBLIC spppy,

S5, o E s T : o i -
A downtown Luas Vegas window, showing how the glaks was sucked out by the
rarefaction wave, rather than pushed in by the compression wave resuliing
from the November 1, 19531, nuclear test at the Nevada Proving Ground,

The fission products and other components of the nuclear device
are vaporized by heat and become part of the “fireball” following the
detonation. As it rises, the fireball draws up varving amounts of
dust from the ground. Some of this dust may have been made radie
active by the neutrons released by the detonation, but most of it i
inert. 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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al 1 cdioactivity in the cloud decreases
‘11 products have short half-lives.
0

" emitted is only about five percent of the radi
{O

11'

N

apidly, since many of the
At the end of 1 hour, the radi-

ation level 5

! s gfter detonation, and at the end of 1 day, the level drops to

ute ) . . :
wtt oreent. However, some radioactivity remains for

" adioactive particles within the clond 1111tm]l\'

The T
nge of sizes. Particles from less than 1T micron

many yvears.”

ape of a wide
"{o amet 10 microns
dnmeter are often composed entirely of fission prox

ucts; larger

rticles are more likely to consist of fission products dondensed on

- cucked up from the ground.
:m} microns in diametcer,

itting of Dust Particles

Dust particles may be more than

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

are ¢

arried transversely by wind. The larger particles tend to settle

it, Fall-out—the descent of the particles back to! earth-—may
«cur in the immediate vicinity of the detonation or as far as several

wer in which the partlcles descend through various layers

although 1t is heaviest near the site.

The man-
pi‘ the atmos-

ohere, each characterized by individual turbulent properties, is not

«ell understood.
of the atmosphere is a more important factor than
sttling in the descent of relatively small particles.

However, it is likely that the turbulent behavior

avitational

Reinfall hastens the descent of particles of all sizes, d Ind also may

ause the particles to penetrate the surface of the grou:
rave settled.  This penetration may be caused either b
ransport of particles into the ground or by dissolvin
:wugh the particles are only slightly soluble.

We lave seen that the residual radioactivity in the

id after they
v the simple
o action, al-

cloud 1s the

anly characteristic of an atomic explosion which has an |eﬁect at any

meat distance from the site. Fall-out of particles carr

FAtany subsequent time, the remaining activity can be approximated by
Ltvity=4,£-1-2, where A; §s the uactivity at one unit of time {t) after 4
rom g pominal weapon, the ganunyg activity of the fission products is esti

Y
Time gfter detonation:

1 minute. o e
3 minntes

e e --
hour e ed

— iz

1

1 A o o
1 week e
1

1 year- e
10 ryears
100 Fears oo o

"The micron, & upit of length, is equal to one- thousandrh of 1 millime

234439353 7

rtonation.

ing some of

he relationship :
Thus
ated to be:
igssion preduct
it aotivity in
illions of curies
-— S20, 600
130, 000

G, 000

- 12

— 2.3

- 0.11

- 0. 08
- 0. 008

ter, or 0.03002%
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this residual radioactivity, however, may oceur m virtually any

tion of the United States. The characteristics of fall out, m;u}"’"""
of measuring it, and its possible cffects on human belngs, aniy h.u'..\_
crops, and industry will be discussed 1n later sections of this rm-,lii,f'
However, an understanding of some basie facts condernine 1"‘;8}'. '
tion is necessary before these questions can be evaluated. s s

What I's Radiation?

Light, heat, and radio waves are famihar kinds of radiatig
though nuclear radiations are less familiax to most people, all of .u .
subjected to them constantly without our being aware of them, T hf':.'
are invisible and undetectable by the unaided senses. owever, thefr
effects can be measured, just as a thermometer measures the effpeg ;,f
heat, and various instruments have been developed fqr this PUIPose

Nuclear radiations are of two general types: (a) bits of Nuclegy
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-ravs ape simj
ilar to gamma rays, but they come from the outer pants of atoms, not

the nuclei.) |

Although man always has lived in a sea of nuclehr radiation, lie
knew nothing about it until less than 60 years ago. In 1896, a Frencl,
scientist, Becquerel, discovered natural nuclear radiation when he

noted that film placed near chunks of an ore of yranium showed
darkening after development, although it had not ﬂyeen exposed o
light. Radium, another naturally radioactive sub%t-ance, 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 radiatiof: to the diagnosis
and treatment of disease. J

Shortly after the turn of the century, another kind of nuclear radis-
tion was discovered——the cosmic rays. These high-energy rays have
their origin outside the earth’s atimosphere, but their exact source
still is unknown. |

» Neutrons are uncharged penetrating particles. Depending op their speed, they cak

penetrate up to several fect of tissme. Alpha particles are relatively large, positivel?
charged nuclei of bhelium atoms. They are unable to pentrate the gnbroken skin, bul
can cause damage if an sipha-emitting substabpee is deposited Within the body. Beit
particles are small, negatively charged particles. Those emirted |by fissop producte \r..;
penetrate a maximum of about a third of an inch of tissue, Gmxrma rays are uncharare
elegtrowagnetic waves which are highly penetrating.

l
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pad iation Heasurement
In order to study nuclear radiation, scientis“[s l'md tg develop instr'u»
115 capable of measuring the effects of radiation. !Of course, units
e easurement also had to be established.
l}f«.\r};cjear radiation can be measured becaunse it causes lonization in
;~tfinces through which it passes or in which it 15 absorbed. In
b ngrds, the radiation causes atonis and molecules| which carry no
l_,iher'ca.l charge in their normal state, to separate intp charged parts,
decrg j.ons. In large measure, it is through this process of ionization
1-.ﬂﬁenuc-.lear radiation can cause damage to our bodies
Eh‘?.w‘t,ec,i:1l instruments, such as the geiger counter and the ionization
_.3,;;{-':be-l‘s amplify the very small electrical currents cpused by ioniza-
;ion and indicate them upon a meter. 'Instrl.lments used fo? the dete(_:—
sion of radioactive fall-out are descr?bec'l in a late sec.t-lqn F)f this
report. The units for measuring the ionizing effect pf radiation are

e roentgen (r), named in honor of the discoverer|of X-rays; the

wentgen equivalent physical (rep); and the roentgen equivalent
ammal (rem).? A milliroentgen is one-thousandth of 1 roentgen.

" gnother unit by which radioaetivity is measured is the curie, named
sor the discoverers of radium.* The curie is a measuye of the number
+f disintegrations occurring in the radioactive substance itself, rather
an of the lonization it produces in other substances. Tt is mot

possible to translate curie units into roentgen, rep, or
e energy and nature of the particles emitted by the

sance are known, as well as other factors such as its d

wubstance irradiated.
R

*By definition a4 roentgen 1a the quantity of gamma or X-rays that

remn units unless
radioactive sub-
stance from the

111 produce 2 billion

2% 10%) lon pairs in a cubie centimeter of air under standard temperature and pressure ;

# il deliver 93 ergs of energy per gram of tissue.
&yt will deliver an equivalent amount of energy (93 ergs) to 1 gram
mount of radiation energy will produce about 1.6 million million io

~m is & measure of the damage caused in tiseue by 1 rep of gamma or X-rays.

A rep Is a quantity of any radiation

of soft tesne, d'his
pairs in tissge. A
One rep

2 another type of radiation, delivering an equivalent amount of enngy, may create more

=ms of damage than would 1 rep of gamma or X-rays.
:Ircte of different types of radiation are as follows :

Gamma or X-rays

Estimates

of the comparative

______________________________________ 1 r=1rep=1 rem.
Beta partieles_ o 1 rep=1 rem.
Protons, fast newtrons_____________________.___________ 1 rep=10 rem.
Blow nmeutron___ o 1 rep=0 rem.
Alpha partleles. ..o . .o 1 rep=20 rem.

~ ?Originally the curie was defined as the number of disintegrations odeurring every second
=1 gram of radium. Heowever, {le accepted definitlon today is that a eurie iz that

:'"“ﬁf." of radicactive material in whieh 37 billion disintegratio
‘=15, the curie, rather than some nnit of mass, is used to define the g

=alerial,  Curies of Aifferent radicaclive materials may vary greatly

B per second occur.
antity of radioactive
in weight. Feor in-

“irce & curie of radium welghs nearly 1 gram, a curie of oranium 238 weighs 2,900,000

s and g eurie of lodine 131 weighs only 0.0000078 gram.
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Background Rodiation

As scientists leurned to detect and measure nuclear radiatign thev
learned that we constantly are being exposed to radiation ﬁ"om \
variety of sowrces in the air, water and the earth. A number of ra(]ij
active substances occur naturally, and they are widely distripy o dlirj
the carth’s erust. 1t is estimated that u layer of soil | foot thig) andl
1 square mile in area will contain, on the average, move thay | orax,
of radium, 3 tons of uranium, and 6 tons of thoriu?n. In ‘dddiion
cosmie rays constantly bombavd the earth. Cosmic rays apg thg
nuelear radiation from uranium, thorium, radium ind other rag;,.
active materials in the earth’s erust and in the alr 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, latity de.
For example, at sea level in the northeastern part of the United States
about 6.5 cosmic-ray particles per minute cross a horizontal SUI‘facL;
1 square inch in area. At 15,000 feet above sea level, about five times
that number will be observed, and at 55,000 feet eleyation the rate
about 75 times that at sea level. :

iainfall also may increase background radiation. | The exact mec}.
anism cansing this increase is unknown, but it is believed that either
the falling rain droplets absorb the minute radioactive Particles
naturally occuring in the air, or the downward air flow accompanying
the rainfall blows these particles toward the earth’s surface. Bagj.
ground radiation may Increase as much as tenfold asfa result of raiy or
SNow. "

Alpba, beta, gamma and cosmic radiations are if\cluded in “back-
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 miiliroentgeng {0.08

to 0.8} per year from natural background sources.

Radioactivity in Plant and Animal Tissue

Since radiouctive materials are widely distributed in the earth, air
and water, it i not surprising that they occur naturally in the tissues
of human being=, animals and plants. Radioactive isotopes ™ of such
essential elements as carbon and potassium are incorporated into body
tissue along with the more common stable forms. [Water from many
natural sources containg traces of radiuny, which jecumulates in tie

O Isotopes are forms of an element having the same atomic number but different atom'li
weight, Isotopes may be radieactive or stable. Radioactive igotopes often are called
radioisotopes. :

l
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i jeton once it is taken into the body. The radioactﬂ_vity normally
- 8 eesent in tissue is minute and not harmtul to health, but it may be
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gince the discovery of X-rays and radium, the penetrgtigg power
[ radiation has been uged increasingly in medicine and in 111dust,r:v.
_ gian}* thousands of persons have been exposed to X-Ia}-’s as an aid
. the diagnosis of diseases such as tuberculosis, to {letermine Fhe
]itent, of body injuries, such as broken bones, or to locate foreign
zi)jects within the boc'!y.- . . . f .
The amount of radiation to which the patient is exposed is many
pousands of times the level Qf background radiation, but generally
5 well below the level considered harmful. These pxposures are
ysually to one part of the body, rather than to the whole body. M uch
jyrger exposures can safe]_y be given to body_ parts than can I?e given
1o the whole body. Typical exposures during X—ray:examlnatlons
4Te:

Routine chest X-ray._ .. ____ . _________________ 0.05 tb 0.3 r.

Routine gastro-intestinal X-ray _______ . ______ 1.0 r per exposure,

X-ray of extremities_. . ______________ . _____._ 025 to 1.0 r,

Fiuoroscopic examination_ .. _________________ 10 to 20 r per minute,

As we have seen, normal background radiation ranges from 0.08 to
48T per year. |

X-rays, radium, and radioisotopes produced in nuclear reactors
glso are used in the treatment of certain kinds of skin diseases, tumors,
ancer and allied diseases. In these instances, the ion zing effect of
ndiation is used to destroy diseased tissues. The exposiires normally
are much greater than are used for diagnostic purposes. | A small skin
ancer may be exposed to 4,000 r of X-rays of relatively low energy
vith little effect on the patient except for damage to the cancer cells and
wme scarring of adjacent tissue. A single exposure of qnly one-tenth
gt amount of penetrating X-rays, given simultaneously to all parts
of the body, would be likely to result in death to one-half the persons
wexposed.

Industrial uses of radiation are varied, ranging frq(m inspection
o castings througl: the use of high-voltage X-rays fo the use of
ndium-containing paint on watches and instrument dials. The
rdium dial on a good wrist watch contains about one-thillionth of a
fam of radium. This produces considerable beta radiation at the
nter surface of the watch crystal. Through the back f

f the instru-
“at, however, there will be only gamma radiation,

amounting to
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about 1 milliroenigen per hour to the wrist. Instrument giy, .
aireraft also are frequently marked witl radinm-¢ nt.aining pitim‘i
At the fuce of these instruments, Jevels of from 5 to 10 1nilliroa-m_m.“t
per hour sometimes oveur, and 1n some alverift the pilof is expioseg h;
about 1 millirventgen per hour. | '

Radiation from Nuclcar Weapons Tests |

Radicactive fall-out may cause a detectable increase in bzu;kgmum
adiation. Fall-out can have a damaging effect on|certain maitel-ia;q
which are especially sensitive to radiation, such ap are used ip t-h;
manufacture of photographic supplies or radiation detection nst py.
ments. Fall-out also may affect measurements of ripdiation in explo.
ration for uranium ores or in seientific research myolving low leyel;
of radioactivity. :

One of the principal purposes of the fall-out monitoring syster
maintained across the country during test periods it to keep sensitive
industries and laboratories informed of fall-out levels. With g4e.
quate warning, they may be able to take precautiops to prevent fu].

out from interfering with their operations. |
|

Pre-test Precautions ,'

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. If weather fonecasts 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 i1s notified so that air lines and private pjlots may be warned
away from the projected path of the radioactivel cloud. These pe-
cautions are described in further detail below. |

WEATHER DETERMINATION |

The decision to detonate a nuclear device at ﬂ‘F Nevada Provine

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

is held.
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pacy in forecasting the direction and velocity of wind is par-
'Mw; ‘d.iﬂir:u]t. al ground surface in the mountain-sutronnded valley
_,_;k.._ulajl'tie detonations oceur, since winds may circle the compass in a
het® OImp_m_g_ Following one detonation last spring, the radioactive
fine 0 Jnmn was sheared by wind into three clouds-—one low-level,
cld gilinm—level. and one ‘high-]ewl—each of which moved away
o the proving ground in a different direction. Thelpre-detonation
‘5‘(1]1::“’8{: had predicted this, and had anticipated that precipitation
iﬂ:;l“i occur downwind in one di r.ec.t‘ion. ‘
The usnal weather report contains only a fraction of| the data neces-

"¢ tomake such predictions. 1n order to obtain morg comprehensive
sty v

..ta. the United States Air Force Air Weather Service has established
im};;vma_ncnt weather unit at the proving ground. This unit receives
E{!uﬁ re_i)orts on hemispheric and localized weather cpnditions f{'om
e hundreds of stations of the Air Weather Service and the Umted
atates Weather Bureau. Additional information oniweather 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
jzvorable, the operational sequence is begun. On the evening before a
rest, all factors pertaining to the operation and to public sifety are
reviewed and evaluated by the test manager, the test director and
their scientific advisors, inciuding 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
afecting radioactive fall-out. These include the follpwing:

{a) The type of detonation. A high air burst, for example, probably
would not result in significant amounts of fall-out.

ib) The probable maximum height of the cloud, and wind speed and
velocity at that altitude. Tf the cloud moves slpwly, 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 toward communi-
tles within 200 miles of the site, the detonation srobably would
be postponed. i

fd) The pattern and nature of fall-out within a #OO-mile radius.
If there is any likelihood of unusually heavy fall-out on a nearby
community, the test would be postponed. r
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The commercial air line flight areas which may be affected.

© The placing of monitoring equipment and of mopitoring and
it warning personnel along the pro ected path of the fall-out.

o :i;;o'iiiiiii;i“

o and other factors must be considered both from the standpoint
Thes plic safety and that of conducting a successful test operation.

u . L
;f 1;ndif'ions are favorable, the order to proceed with the ftest is 1ssued.
fe

\dverse developments, however, can cause a postponement at any
SO ARYEET - . . . . .
.o up until 10 minutes hefore the detonation. Evaluation meetings

f v be held at various hours through the day or night if there is any
. ﬁl‘ vl . R . - . v
“ncertamt}- regarding weather forecasts.

L 1 EU

The sthieacing offect of wind is illusteated by the ahove photograph, which shows the low-level dnst eloud following a fest detonation

s [ g =pread in severn! diveetions by wimd at different nltitades,

Pre-TEsT WARNINGS :

i
yurious pre-test warnings are issued. Advance noticg of each test
orjes 1 made, and before each detonation 1t is announced that a test
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‘The United States Air Force weather station shown above is l'cated near the
{Cuntrol Point at the Nevada Proving Ground. During continental tests, weather
;&rsonnel send many heliuw-Blled Raob (radar-observer) balloomns to the upper
mosphere to check on temperatures, dew points, humidity and wind velocities.
Ti_le redar tracking instrument, loeated on top of the test weathe station, charts
¥itd veloeities and directions to determine cloud paths after detanations.
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is egpected to occur within a stated period of time. }HelicoPt_er ang
ground patrols and posted notices are used to warn (fesert Migrapt.
and hunters to avold the proving ground region. Officials of COIrb
munities around the proving ground and cattlemen {fising adjoihini:
ranges are notified a few hours before u test. Other notificatigy a:i

issued following the detonation. Newsniedia are advi’td of the lg; ohr
of the cloud and its general speed and direction.  Health Ofﬁcershof
Nevada and of adjacent states in the path of the cloud are advigeq
hy telephone so that they will be prepared to report 4nd to interpre[
fall-out levels in their localities. In some instances| Civi} Defeng,
organizatious have been notified so that their monitbring PEI‘Sﬁnn;.]
might gain field experience. | '

Care is taken to prevent airplanes from flying intoi the radioactiy,
air mass. Before each shot, a general broadeast is made throug, Civi)
Aeronautics Authority facilities, warning anyone who plang ¢o g,
anywhere within a specified circle within specified hours to request
a safe routing from the CAA. The specified area is called the Warning
circle. The CAA isadvised of a zone within the warning circle whic},
will be closed to air traffic. A typical air space closure is shown oy

page 101.

The Radiation Monitoring System

Fall-out radioactivity following test detonations is recorded by a
monitoring system which extends across the Natioi Its principal
purpose 1s that of protecting test personnel and the public by deter-
mining the radioactivity deposited in various localities by fall-out.
The monitoring system also provides information regarding the rela-
tion of fall-out to weather conditions, the type of burst, and prop-
erties of the radioactive cloud. In addition, the collected data are
used for the guidance of industries which are sensitive to minute in-
creases above normal background radiation. Monitoring also pro-
vides meteorologists with a new method of studying the movement
of large masses of air at varying altitudes.

The Radiological Safety Group of the test organjzation 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 cbservers or in tactical exercises| Military units
man helicopters and other aireraft used for sampling and tracking
the radioactive cloud over the site and out to a distapce of 600 miles.

On the ground, the responsibility for monitoring fall-out outside
the 200-mile zone rests with the Wational Monitomng System, op-
erated by the New York operations office of the Atorhic Energy Com-
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mission. This system includes two types of monitoring
Two-man mobile monitoring teams operate at varyn

W

- operations.
1 locations

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

tions, located at United States Weather Burean Stations
rarious locations across the Nation.

IxsTrRoMENTS UsED 1N MONITORING

, monitor at

Various instruments are used by monitors to take samples of radio-

whive dust and to measure its activity. Airborne dust

is collected
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on filters through which air is drawn as 1t 1s|through a househ q
vacuum cleaner. Scttled dust iz collected on flat trays covered witl,
gummed paper. Special instruments may bejused to sort oyt the
particles in relation to their weight, permitting a determinatiey, of
the particle size distribution.

The distribution of particle sizes in fall-out ot a locality may fley
the relationship between radioactivity in the afr and In settleq dus{
Large particles fall relatively rapidly, and very small particleg temé
to remain suspended in air. Therefore, meagurement of hath 4,
borne and settled radioactivity is useful in determining fall-out iy 4,
area.

Different types of instruments may be used fo measure the activiy
of dust samples or the general level of external [radiation in a locality
Tonization chamber types of instruments collect the very smalj ele‘c-‘
trical currents caused by the ionizing action of radiation and amplify
them so that they may be read on a microampere meter. A geige}
counter is a special type of ionization chamber, which counts indivigyg)
~ particles or gamma rays.

Interpreting Instrument Readings

Care must be exercised to interpret the instrument readings cor-
rectly. In using a geiger counter, which is sensitive to both gammy
and beta radiation, both a gamma-beta reading and a gamma-only
reading should be taken to determine the relation of the beta activity
to the total radiation level. (Since the beta |particles are relativei:v
nonpenetrating, they may be shielded out when a gamma-only reading

is taken.)
Beta particles are of little importance in determining exposure from

external radiation because of their limited abj
Since the beta radiation level as measured by
may be several times greater than the gamn

lity to penetrate tissue.
monitoring imstruments
na level, failure to dis-

criminate between the two can result in a [reading which appeurs
alarmingly high to an untrained observer. A similar result may be
obtained from reading only the “hottest” spots in an area. For ex-
ample, fall-out from a large area may be collected in a puddle of water,
which will show a much higher radiation level than the surrounding
terraln.

In interpreting the effects of fall-out radiation, it also must b
remembered that the radiouactivity decays rapidly. A reading taken
immediately after the fall-out must be interpreted properly to deter
niine total exposure for the following week| or month. To take a
accurate reading, the normal background for the locality should be

FHETITTIT
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During the spring 1952 test series, the radiological
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inst a standard

4
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safety group of

1q tost organization consisted of 180 persons drawn from the staff of
1) - |

(e Ao . . .
Zervices and the Armed Forces, including an Army
[

C()mPany‘

Commission, its contractors, the United States Public Health

Chemical Corps

The work of this group after a typical test is as follows:

\s soon after detonation as visibility permits, a radiological survey

. jpade from two lielicopters or L-20 type aircraft.
i~

mately {he same time, ground survey teams move to

At approxi-
ward the target

pea in Jeeps. They monitor radiation intensities, establish safe

aperating proc;ed.ures, and. insurg that test Personty
csposed to radiation. T.'h_elr findings are used by mil
ers to determine when military groups may move fory
pxercises.

] are not over-
itary command-
vard for tactical

One of the air-sampling stations established gt 15 inhabited locations within
thi - . N -
the 200-mile zone during test operatioms at the Nevada Proving Ground.




104 PUBLIC SApppy
o0 ;\fTIj
Other members of the group monitor the area up to 200 miles $;. H
the site, using aireraft and motor vehicles. They are fin radio fmm f {aken
mumnication with the proving grounds cont rol point. Fixed air Sunl' : would
pling stations are established at approximately 15 inhahited locglti(m: yepidel
a5 shown on the map below, and other sampling is perfornied iy ME‘."" i 11| rad
immediately adjoining the site through collection of dugt particleg h toring
Cloud-tracking aircraft teams follow the radioactive air n-.u-,;g.'f( B asg1st ]
approximately 600 miles in order to determine its path.  This dete: 3 be| take
mination facilitates ground measurements and provides data for Cnn— at the ¢
trolling air lanes. - to|lea¥
The off-site monitoring teams are prepared to advise the resideps shprtly
of communities near the site if any precautionary measures shoulq b;
MAP OF ROUTINE AIR SAMPLING STATIONS :
puring an?inen‘rc% Test Periods , Mobi
the 20C
i ctitutio
i 2 AEC
Army !
and 2 4
qE‘arteﬂ
but the
i querqut
inlordes
\_ Whe?
: quprter
tegms.
estiablis.
ok CaA <
S monitol
object1y
the clou
P2t l Each
1. . sampler
4‘ . Injaddi
X P 3 ation le
i . Tt
| B l which d
i it \ ~ Samp
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The most important| of these, which

H d reduce radiation exposure appreciably, would be to have the
“-(:II

Jents remain inside their homes or business place
1 o5}

te .

4 Tor a few hours.

1 diation approached a level shich might be hazardous, the moni-

e

Jing . .
# < in evacuation of residents.

Prior to one test in the spring 1952 series,

s teams would advise authorities in the community and would
Such measures never have had to

11 persons living

lt the Groom mine, 20 miles from the firing area, were(asked in advance
at

" jeave. They spent one night away from the m
I-‘1}wr1h-' after the detonation.

ine and returned

MosiLe Moxtrorixg N THE 200-500-MiLg ZoNE

viobile teams of the National Monitoring System operate within
e 200-500-mile zone, During the spring 1952 test series, the con-

gtation of the mobile monitoring force was typi
. AEC specialists, who directed operations, 16 enl

cal. It included
tsted men of the

\ymy Chemical Corps under command of a Chemical Corps officer,

25d 2 Air Force C47 aircraft and crews. The pern
qarters of the mobile force was Hill Air Force Bast
wit the field headquarters was shifted to Air Forg
querque, N. Mex., for one test and to Sacramento, C
i order to be nearer the projected path of the cloud.

1anent field head-
s at Ogden, Utah,
e bases at Albu-
alif., for another

When the weather forecasts are made before a test, the field head-

quarters issues Instructions for deployment of the
ams. Lhey are flown to their assigned locations

two-man mobile
, and on arrival

establish 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

ahjective of establishing the level of background
the cloud arrives.

radiation before

Each team takes samples of settled and of airborne dust. Special

amplers separate the airborne dust according to

its particle size.

Inaddition, the general radiation level at each locality and the rads-
ation level of certain of the dust samples are measured periodically
vith three different types of portable survey instruments, one of
which differentiates between the beta and gamma domponents.

Sampling continues for 86 hours after the shot
u the radiation level has dropped to approximatel
ivel. The teams record weather as well as radiatio
amphng period.

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

or until any rise
v the background
n data during the

to the field head-
anization. Filter
New York opera-
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Fixen MONITORING STATIONS

The fixed monitoring systemy which covers the eniire

United Statyg

200 miles from the test site to ench coast, operates coni..inuously dur

ing the test periods. Fixed monitoring stations make
meusurements; all samples are sent to New York for ¢

"Two methods of sampling are used. Each of the 121
Weather Bureaun stations in the fizxed monitoring ne
gummed paper samples of settled dust dally. Abou
stations also collect high-volume filter paper samples of]
using the same kind of sampling equipment as the mobil

station records the weather observed during the sampli

transmits this information with the samples daily to 1

Symbols

10 01_1‘the‘8pc,t
punting,
United State
twaork COlleeté
L one-half gy,
airborne dyg
e teams, Eac};
ng period ang
New York.

apmM¥agy —o  Gummep poger

dpmimeten® @ fur foer

Locations of the 121 fixed monitoring stations are shown on the above mayp.
The symbols indicate whether the stations use air filters, gummed paper or

both to collect fail-out samples. The ares are 53 miles apart.

COUNTING OF SAMPLES

When the samples ave received in New York, the weather informa-
tion 1s 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 pl
assembled into rolls of 100 samples each. The rolls

astic tapes and
are then placed

on especially designed automatic beta counting instruments, and the

activity of each sample 1s counted for 20 minutes or 630 counts, which-
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comes first.  The sample mumber and count are printed auto-
“ sieally on & paper strip, and the count later is transferred to the
; liupunch card for centralization of data and eage Of‘ study. |
basis of the previously determined rate for|fission product
ay; activities measured at the time of counting are extrapolated

the punch card

«disintegrations per minute per square foot per 24 hours” (d/min/
) in the case of gummed paper samples, or as ‘{disintegrations
nute per cubic meter of air” (d/min/m?*) in the case of filtered

In carrying out the National Monitoring System, the AEC has re-

ived cooperation and assistance from many agencies
1 . . = .
gtate Government from industrial associations, and f

of Federal and
rom private in-

itutions and citizens. The collection of samples at the 121 fixed
4ations is done by personnel of the United States Weather Bureau.

eather Bureau scientists are active in interpreting t
. an attempt to correlate it with weather phenomen

he fall-out data
. The United

gtates Chemical Corps has provided personnel for the mobile monitor-

.ne teams, and the United States Air Force supplies
tic;n for the teams.

air transporta-

State and Federal public health departments have assisted the

Yational Monitoring System in the collection of samp

les on occasion,

and have interpreted data in response to inquiries for the press and

public, as have universities and private laboratories.
" Close liaison bas 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.

| Association of
stry is informed
hotographic in-
g radiosensitive

Similarly, laboratories and other industries that may be

nconvenienced by slight increases in background radiation have been
kept informed of the levels found, and have been givep as much prior
rotice of test programs as national security would allow.

23448053 5
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The National Mom'fzfyrz'ﬂg
System

The {following photographs illustrate the methods used by the Ny
tional Monitoring System to measure radioactivity| depositeg ACrogz
the Nation by fall-out. The pictures show how samples of settle:i
dust are collected on gummed paper, and how vacuum deviceg are
used to collect samples of air-borne dust on filter paper. Alg, illys.
trated are the steps taken to measure and record the radioactivity of
each sample. t

The “Christmas Tree” is 1sed by the mobile teams to [sample dust which is
suspended in the air, Samples are taken for periods of 20 minutes to 2 hours
during the 48 hours after a test, At either end of the crogsbar is a low volume
particle size sampler through which air is pulled at the rdfe of one-half a cubic
foot per minute. As they are drawn through the sampler the dust particies
are separaled according to size and collected in different bottles. At top and
center are high-volume samplers which draw a eubic mete: of air per minute and
gample the total concentration of dust.

108 i
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VATION AL MONITORING SYSTEM

\ suction device called an air sampler, through which an air flpw of 40 eubic

1’ ¢
i:e fiter paper and wire retainer at left are fastened on the front

[ 2 minute 13 maintained, is used at some of the fixed monitpring stations.

of the sampler

.od are protected by a metal cap {center). The air is drawn in arpund the edges
o

¢ the cap and the suspended particles are deposited on the filter

paper.

Dust is eollected on a 1-foot square sheet of gumimed paper pigeed on a 3-foot
uigh stand in one of the two sampling methods nsed at fixed monjtoring stations.
<ne gheefs are changed every 24 hours. '
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RO T

Duplicates of an identifying number are placed on the|sampie when it ig Te-
ceived from the field, on the planchet in which it will be measured and gn the

data card where the measurement will ultimately he recorded.
]

"

The techniciun nt left folds samples and places them in crucibies for ashing
in the furnace. At rizht, a technicinu grinds the ashes and places thew 12 thr
numbered plauchets for measuring.
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Rolls of 100 sampies each
are loaded on an automatic
counting apparatus. Each
sample is counted for 20
minutes or 640 counts,
whichever comes first. The
sampie’s position on the
tape, the count and the %
counting lime 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.
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Data from the counting room are transferred to the data cards. Various
methods for punching and sorting the cards make the devklopment of specific
subject data possible. 5
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Fall-Out and Public Health

- 0Ut

(pe body may safely receive a small dose of radiation because tl
! e repaired virtually as rapidly as they are produced. A large

1

periOd of a few minutes.
a

concentration of radioactive materials outside the proving ground.

MaxivmoM PErmissiBLE LeveLs For EXTERNAL RADIATION

Roentgenologists have been exposing themselves to X-rays for the
past half-century, not always realizing their danger. Through long

sudy 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 |is
the largest exposure which may be incurred in 1 week without hazard.
The lowest dose which will produce detectable effects on the blopbd
®hen given in a few minules or hours is about 25 roentgens. But evien
‘this dose, so far as is known, will not cause any damage which the
- 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.

~an ad hoc committee composed of authorities in the fields of medi-
tme and roentgenology lias given careful study to the exposures which

1€

= 2 per of small doses may be given over a period of time, as the body

_ .ufble to repair itself between doses. Over a period of many yea.lts,
:l;uinall being may safely receive a total amount of radiation “:hl ?h
:rotlld cause a fatal illness if administered to his whole body within

The body’s ability to repair radiation damage has beez{ tf}ken into
ccount in the establishment of maximum permissible radiation doges
;\‘ two scientific bodies—the National Committee on Radiation I‘.‘ro-
' jection and the International Commission on Radiological Protectign.
The maXimum permissible levels recommended by these groups in-
JJude safety factors; that is, they are considerably lower than the
- pdiation level which causes any observable bodily change.

In the following section, radiation exposures resulting from fal
out will be evaluated in the light of the maximum permissible dOELes
for both external and internal radiation. It will be seen that of all the
ens of thousands of measurements taken, none has shown a dangerous

1-

L &

By be safely received by the public as a result of nuclear test detoria-

Bons. This committee advised the United States Atomic Ener
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1.1
Commission that a total dose of 3 roentgens 1n any period of 10 Weeks FAlL
would not exceed safe levels, The dose of 3 roentgehs may be Teceivg neat
as g result of a single exposure or a number of sucdessive, smalle, exi \Snﬁ'f
posures, but the total exposure during the 10 weeksi should not eXcee( The
3 roentgens. : \],1-0‘»'_
‘ Sp]cn
Exrerxan RADIATION FROM FALL-O}UT { |duet
)
None of the measurements of fall-out radicactivity outside the |
Nevada Proving Ground has exceeded the recommended maximyy, of
3 roentgens per 10 weeks. Nearly all the measurements have beey 1,,  § R:
below this level. _ food
The highest radiation level detected anywhere dutside the proviy, actl
grounds was at one of the two mines located nearby. Here, measup(: pein
ments showed a radiation level which would deliver an estimateq dose . ‘ pod:
of 1.75 roentgens during the first 10 weeks following fall-out and 995 E
roentgens during a lifetime. This level, the highest recorded a5, § |7
result of any series of tests, is well within the limits recommende] § radl
for public safety during nuclear tests. | | eneT
Monitoring teams were stationed at both mines during the test ‘ are !
because of their proximity to the test site. As has been noted previ- | traﬁl
: ously, persons living at one of the mines were asked to leave prior to whi
one test, but returned the next day. | tissy
The highest gamma radiation levels recorded n cities and towns S
in the 200-500-1nile zone were between 1 and 2 milliroentgens per hour. | othe
=55 ! These levels rapidly decreased because of the radipactive decay of the | Cal?il
FiE fall-out material. Caleulations show that if an individual remained | cesit
gi - t over the material for an entire lifetinie, he would receive a total dose of are
g0 about 50 millirocentgens—one-sixth of the maximpm permissible dose | bom
B for 1 week. and
;** Measurements in towns within the 200-mile zone, with one exception, | rads
v showed only slightly higher values. The lifetime dose in this one T
commniunity would be approximately 0.5 roentgens. | conc
Although some radioactivity frowm fall-out has been detected at all deﬁ]{
of the 121 fixed monitoring stations across the Nation, fall-out level: | we'f“’
generally have decreased with distance from the test site. For ex- '
ample, radicactivity vesulting from fall-out in the[Northeastern States, | c"f’;
has been only about one-tenth as great as that in Nevada and surround- _ :fltp
: - ing States. | fonc
L | phy
Radiation Damage to Cattle skel
Although beta particles cannot penetrate deeply, they may cause | fFl(r‘
damage if a sufficient quantity of fall-out mate{ial is retained on of 01

Max
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the skin for sufficient time.
it od beta burns from fall-out following one of
sﬂﬁ.eﬁq itle were grazing within the controlled area s
.i‘-h[l_ ’L.l
1,[‘01’111:.- t‘
thtChe

3 tive ability was impaired.
G )

+ ground. They suffered minor skin lesions

115

About 100 of a herd of 500 cattle

the 1952 tests.
urrounding the
which caused

s of discolored hair, but neither their health npr their repro-

MaxryoM PErmissioLe Levers rox IXTERNAL RADIATION

Radicactive materials may be inhaled or taken into the body in

s00d and water. ‘
(ivity oceur naturally in the tissues of plants, anim
A

heings-

hody 18 dangerous.

Tt has been noted that minute amounts of radio-

als, and human

Above certain concentrations, however, radigactivity in the

Fvaluation of the health hazard from internal radiation involves

- overal factors which need not be taken into account;

radiation from an external source.

in the case of

For example, alpha and low-

eergy beta particles emanating from radioisotopes otitside the body
.re not significant external radiation hazards, since they cannot pene-
~ate the skin. When these radiations originate from radioisotopes
<hich have been taken into the body, however, they may damage

15 UES.
Some radioisotopes arc eliminated from the body

rapidly, while

others 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
ere more sensitive to radiation than others. Conces
bones 1s of particular importance, since the period of 1

Some organs
ntration in the
etention is long

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

re sensitive to

The maximum permissible concentrations of a radioisotope which
wncentrates 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 radioisq
wncentrated in the skeleton generally are determined
with radinm. 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.

Studies of persons who have carried radium in their

skeletons for many vears have shown that quantities as large as 1
merogram (one-millionth of 1 gram) produce no observable damage.
To provide a safety factor, 0.1 microgram has been established as the

maximum permissible body content of radium.
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Using the maximum permissible body content

ard, maximum permissible concentrations of other bone-seekino

C radlum ag g ¢
Stan -

o radi{,

isotopes may be determined through comparing their eflects With
J g

effects of radium.

Fall-out material includes a number of radioisotopes,

which are of more coucern than others as intern
A maximum permissible air concentration for m
following a nuclear detonation has been establ
States Atomic Energy Commission upon the re
advisory panel of experts. This concentration i
cubic meter of air, averaged over a 24-hour pet
between 34 micron and 5 microns are most likely
lung, the maximum permissible concentration
cubic meter of air if the radioactivity is asso
Jess than 5 microns in diameter.

Safe concentrations of a mixture of fission

CPES, S0 of
1] radiation hazarg,

ixed fission produr-lé
ished by the Unit"{'-gll-
commendation of 4,
5 100 microcurieg ]-,‘.1;

nod.  Since Particpg

to be retained jp the
13 1 microcyrie per
ciated with papticl,

products in drinkiyg

water depend upon the composition of the mixture and upon th,

period of time over which the water is used.

It is estimateq that

water containing total fission product activity amounting to ¢g¢;

microcurie per milliliter 3 days after the fission
could be used safely for any period of time.
radioactivity measured in water at any other

safe, the measurement may be extrapolated to 3
and compared to the safe concentration noted| above.

products were formeq
To determine whether
time after fall-out is
days after formatioyg
1f the water

were to be used for only a few days or weeks, the concentration coulg

be much higher without hazard.

FArLL-OuTr As A SouRCE oF INTERNA

Fall-Out Radioactivity in Air

|

RADIATION

The highest concentration of airborne fall-out radioactivity ob-
served within the 200-mile zone during the spring 1952 tests was 0.19
microcuries per cubic meter, averaged over a 24-lhour period. The
median diameter of this dust was approximately 2 microns, which

is in the size range most likely to be retained ]

n the lung. However,

the concentration is less than a fifth of the maximum permissible con-

centration of 1 microcurie per cubic meter for
estimated that the lungs would receive a total

dust of this size. It is
dose of about 200 milli-

rem from this concentration of airborne radjoactivity. This 18 ap-

proximately equal to the dose normally recei

ved by the lungs in 20

days from normal background radicactivity in the air,

Monitoring of airborne fall-ont partiecles
activity is likely to remain significantly above

has shown that radio
baclground levels only
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SAFE"I‘ . FALL‘- ) .
! a dur. The levels noted above, thevefore, quigkly decreasc

ound levels.

At

fol 311)011t

4 Stas- g
Lan . ., backg]

Ng rad;,, The following table shows the highest airbovne cpncentrations
Wwith the 1_:1’1.@{1 outside of the 200-mile zone. The highest concentration is
' 2 "'”lal,en two- and three-hundredths of the maximum permissible level
Some (4 wt‘:ﬂ;st in the size range most likely to be retained in the lung.
: haZa].(Iq _ jof “ ' . )
Prody . i ,BORNE RADIOACTIVITY IN LOCATIONS AT WHICH MAXIMUM
o bets $ AR T0UT WAS OBSERVED OUTSIDE THE 200-MILE ZOXNE
© Unm_-d B Falis o1 hon
on of un “‘-«_: h';-m?;j;ztfg:ir;?c
11 E3 {( Microcuries
Urieg per 1 Detonatton Locality per cubic meter
artielo : f 1052 e - Ogden, Utah_.__. __ . _____l_____. 0. 020
lfd ‘Heles E éi,,l?ag,g____ ____________ Price, Utah.__. - ... .. .. 0.001
Mthe 3 u& ~ 052 . Elko, Nevada__ .- -__._. R 0. 024
Curie pey = 3ﬁ§: T Elko, Nevada,. - ... ________|__.____ 0. 014
. T e
Particles 2 |
2 rgout Radioactivity in Water
drinking 5% ' )
upon the § " The number of uncovered water sources in the area surrounding
ated thay & - (b proving ground is small. Measurements of radicactivity in such
-4 * Ll
Cto 0.005 3 |akes and streams as exist in the area have shown no leviels approach-
re formed i ..« the maximum permissible level for water consumed over an in-
x Yp .
* whether 3 jpfinite period.  The table below shows results of measurements made
all-out ig :  suring the spring 1952 test series. (Several other samples, including
formation 3 gyer from Lake Mead and drinking water at Las Vegas, Pioche, and
the water Camp Mercury, did not contain detectable radioactivity.)
10n could 3
3 WATER ANALYSIS FOR RADIOACTIVITY NEAR NEVAIDA TEST SITE

Approri-
male
3 distance
3 from
. ground Analysis
zer0 {microcuries per milliliter
Dele Source (air miles) al & days ofter detonaiion)
May 1,1952_ .  Crystal Springs Pond.. .._ 63 0.5 «x lﬂb'“ microcuries
tivity ob- May 1,1952_._ Pahranagat Lake________ 5 1.0 x 1P~® microcuries
3‘7 ' 0 Mav 2,1952_ . Caliente—Drinking Water 93 0.28 x 10~® microcuries
s was 0.1 Var 2,1052__.  Creek Northof Caliente.. 97 L1 x 1pD-* microcuries

iod. The

ns, which Foll-out in Water Supply Systems. Various studies have been con-

However, ducted under Comimnission sponsorship to determine the fate of fall-
ssible con- wt material deposited in reservoirs and the ability|of treatment
ize. Itis Hants to remove radioisolopes from wadter.

200 milli- Harvard University has studied fall-out material in surface waters

e T 1 BTV Hi0 216 4R s bt il

‘his is ap- +f Massachusetts and in reservoirs which supply water| to the city of
mgs in 20 . Boston. It has been found that the radioactive particles tend to settle

it radlo-
eve.ls ()11} _\

tilu.mmA‘ ‘e




to the reservoir bottom. Further studies will be cayried out to g, ter |
mine whether the spring and autumn “turnover” of water in rm‘r' i folic
z voirs (a common occurrence resulting from water temperature ﬂiﬂ-},r- b (U
g entials) disturhs settled radioactive particles. B |
E3 Radiounctivity in samples of Merrimac River| water froy, ih 5 |
i Lawrence, Mass., water treatment plant was measured in :1.1\r)t.ig;11- %
i series of experiments condueted independently by [the Mnssaelmsm: i |
3 State Department of Health. It was found that {he plant remm'.e.(ll. f
£ 84 percent of the observed radioactivity, the largest drop oceuryyy,, % |
in passage through the rapid sand filters. "
E: Experiments at the Oak Ridge National Laboratqry and at the Ay, § | !1‘!;
T sachusetts Institute of Technology over a period of several yearsing;. at E
cate that water treatment plants remove some Tadiocisotopes More |that
B3 effectively than others. Certain conventional water treatment mey,. #Bf.
g ods are relatively ineflective in removing stron{ium, but remova] ‘Eﬁt}_'
£ this isotope can be increased substantially by using phosphate ayg com,
lime in the treatment process. to 1
i Studies also have shown that fall-out radicactivity disappears mere Jocd’
% rapidly in surface waters than may be accounted for by nuclear decay | bfu‘i
= p

§

alone. Evidently other factors, such as deposition, biological uptak'e
and absorption, are involved. These factors will be given further |
study.

it

iR

Loxa-Terym Errects or F .-\LL-OJL-“T

In determining that nuclear tests could be held at the Nevada Prov-
ing Ground without serious hazard teo the public, the Commission gave § |
consideration to the possibility that hazardous levels of radioactivity  §
might be built up as a result of a number of successive tests. " |

Because of the rapid decay of fission product getivity, the fallout |
residue from successive tests would be extremely unlikely to build
up to levels which could be considered an external radiation hazard. |
The uptake of fission products by food and field| crops is of greater
potential concern, since these crops may be eaten by human beings or

animals. Radioactive materials in plants, like those in air and water,  §
are hazardous only when they ave present in amounts which would
produce concentrations in the body well above accepted maxhnum 3 |
permissible concentrations. ]
Long-term effects of successive tests, both from the standpoint of ¥ |
external radiation and uptake by plants, are discugsed in greater detail | —
below. tiv‘:’{
. . . .. . .. ‘ in t]t:
Eaternal Radiation. Total radioactivity estimated to be remaining into t
on January 1, 1953, in communities inside the 200-mile zone as a result | ::;flt

of the eight detonations in the spring 1952 series is shown in the
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ALL" OU

#a I > are dis ations per minute per
ng tabie. The units used are disintegrations per mil 1

fﬂnmﬂfooi. for a sample collected over a period of 24 hours.

aTe

o Location: DAY
Taas Vegas. .- g Zlggg
Crystal Springs___ . ——-. - --- oo o-- ?, o
Alamo_ - o e — - NN N g, o0
Caliente_ - oo e N 200
Beatby e o e oo Ry
Fomopah- - --o oo T I 7, 000
Indian Springs. - - .o oee oo PR 44, 000

The highest figure in the above Lable—thut. for the sample taken
- gly, Nev.—Tepresents gamma exposure .es‘g.mlated to be less than
3‘1‘ ¢ resulting from normal background radiation.*®
"n;{adioactivity remaining on January 1, 1953, in other parts of the
\tion 2s 2 result of the Spring 1952 test series 1s show'n on the ac-
;mpanying map. The map shows residual activity varying irgm 100
:n 14,000 disintegrations per minute per square foo’_c. .depe'ndmg on
iéc:ttion. ~ Exposure resulting from such levels of radipactivity Tvould
e far less than that received from normal backgrouqd. It is ap-
«rent that the radioactivity resulting from the spring 1952 test

ZThe data in this table. as on the map on this page, are viluable in estimating the rela-
tive distribution of full-out and in assessing the long-term effects of radicactive materials
& the soil. These ficures, however, represent heta counts, which jeannot be converted
Bt terms of external gamma exposure with a good assurance of rejiability. The rough
=imates which are possible, however, indicate that none of the activities shown in the
idle wonld result in gamma exposure greater than the normal baclﬂground.
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series has decayed to levels which have no significance as q soyy,,

external radiation,

O
-

Soil Radioactivity. The radioactivity remaining in the soif X,

vada and surrounding states as a result of the three test serjeg

to date is indicated on the chart un page 121

1N

.| As the chart sho

the activity rapidly decays io levels considerably below the DAty
i

radioactivity present in the top 12 inches of the

cround.

The unbroken curve at the left of the chart shows the MCregse in

radioactivity in the soil resulting from the sp

activity from these tests still remuined in the sqil when the next ¢,

of tests was begun in the fall of 1951. The

ring 1951 tests, Some

I‘ies

nnbroken curve iy the

middle of the chart, therefore, represents bpth this activity and

the new activity added by the fall tests. The

unbroken curve g the

right shows the total activity resulting from| the spring 1951, fa1

1951 and spring 1952 tests.
tium activity resulting from the three series.

The broken curvel shows the total sty

The mixture of radioactive materials in fall-out differs from that

of the radioisotopes which occur naturally in

the soil. The propor.

tion of plant uptake also differs, as does the bhjological importance of

the materials taken up by plants. Therefore,

comparison of the fal1.

out curves on the chart with the level of natural soil radioactivity

cannot be considered a direct comparison o
involved in plant uptake.
in soil containing thousands of times the residy
ity represented by the curves on the chart h
is no hazard from residual activity outside o
These experiments are described below.

Plant Ewzperiments.

f the relative hazards

However, experimental growth of plans

al fission product setjy.
s indicated that there
f the Proving Ground.

Plants have been grown in soil contaiming a

concentration of fission products equivalent to that produced by the

maximum fall-out observed in the immediate
detonation. Radishes, barley, oats, cowpeas,

vicinity of the point of
and ryvegrass were used

in these experiments. The principal fission product taken up by the
plants was radioactive strontium. Xxperiments with soils of varying

calcium content showed that the strontium 1
so1ls rich in calelum.
One to two hundred pounds of these plants,

iptake is much less for

grown in the very high

concentrations of fission products which might be found in the im-

mediate vieinity of the detonations on the py
eaten by an individual without acquiring th

oving ground, could be
e maximum permissible

body burden of radioactive strontinm. The maximum w(ioactive
content of plants grown at a distance of a few miles from the pomt

of detonation would be considerably lower. |

....n:mr!lll."?‘“wr ..
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Uptake by Animals.  Cattle and other aninmy
contain radionctive naterials from fall-ouf.

tls may eat plang, Wi
Studies have Leqy I‘r;‘-‘. 3
(2%

PUBLIC SAFE., E

of the possibility of hazard to humans as a rqzult of eating mey o
such animals. These studies indicate that|the hone—see.king "
isotopes are of greatest potential concern, apd that the chiet
these 1s radiostrontium. :

Cattle absorb 25 {0 30 percent of the ingesged strontimin, wigy al
25 percent reaching the bone. A few days|after entrance of Yadi,
strontium into the body, about 99 percent of the remaining amqul

‘dd.l T
am (35 e

-

"“'.Ei

) =]
will be in the bones. The only potential hazard to humay be .

would be the ingestion of bone splinters which might be interminn};d
with musele tissue during butchering and qutting of the meyt C_\
insignificant amount would enter the human body in this fashion_- '

Fission products distributed in water may be accumulateq y,,
aquatic animals and plants. Here again, |data gathered gt Biki,:
and Eniwetok as well as in this country indicates that tlere s h(;
radiation hazard to human beings from this gource.

The amount of fall-out radioactivity in| water decreases rapidly
because of radioactive decay and dilution by water from outside the
fall-out area. The rate of decrease is ilugtrated by the amoyn of
radioactivity in fish in the lagoon at Eniwetok. The average radjg.
activity of the various fish caught was relatively high on the day follgy.
ing a detonation, although it did not reach dangerous levels, Ty
months later, the radioactivity in fish in the Tagoon had decreaseq ¢,
a fraction of 1 percent of the initial amount.

The amount of radioactivity accumulated by water Tife alse de.
creases rapidly with distance from a detonation. ¥ish canght iy
areas 7 to 14 miles distant from the test site 2 months after tests gt
Eniwetok had an average radioactivity ampunting to only 5 percent
of that in fish caught near the site.

Grxrric ErrecTs oF Ranrariox

The preceding sections of this report have 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,

g

radiation also can affect the germ cells in
thus affect the characteristics passed on fy
next.

Mutations, or changes in the units of }
which eventually may appear as new or ¢
offspring, occur spontaneously under natuj
of animals and plants. Background radi
natural mutation rate, but apparently it is a

animals and plants and
om one generation to the

eredity in the germ celis
lifferent characteristics i
-al conditions in all kinds
ation is one factor in the
minor one,
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g which i .
gl increuses the frequency of mutations abov

cevels . C - .
0 4 the increase seems to be in direct proportion

et

e 0
e T
Sjace : -

_ '-.{gred undesirable.

: ?“‘“;e nave noted that low levels of radiation produce

th
-z‘-ﬁ‘at,
el qll]c
_;:deﬁnitﬁ'lf W

Lo

Kly as it occurs. Such low-level exposure can
ithout any detectable bodily change.

: ® . indicates that mutations are in proportion to the
e

L ans 0 ; i
I aease 1N the numbers of mutations among offspring.
S

Ljod 85 & result of exposure to radiation. If these data

o wentgens.  This is 1,600 times higher than the life

wure which would result from the highest fall-out

Fhes.

The natural human mutation rate is so low that it is
;doubling would be noticeable in one generation since a
w1 of the mutations are recessive,
fomb Casualty Commission in Japan indicate an insigni
s the number of detectable mutations in the children o

fom fall-out.  On the basis of experiments and obser

%, human germ cells, 1t may be calculated that the n:
. man mutation would be doubled by exposing the germ

=ted outside the test site itself—the reading taken at one
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rtant to recognize that radiation does not cayse any muta-
are not produced naturally in other wayxf Radiation,

¢ the normal
tio the dosage.

ost mutations are disadvantageous, large increases are con-

no detectable

- effect ; that is, the body is able to repair the damage virtually

be continued

This does not
to be the case for the germ plasm. Evidence aqcumulated to

dose, with no

Jir OF Tecovery process at work., It follows that small doses are
l.?ﬂiulati\;'e in their genetic effects, and that daily or weekly repeti-
Y ¢ such doses over a long period could produce a noticeable

srudies have been made of the increase in the mutatiqn rate among
ian be applied

tural rate of
cells to about
time exposure

el of 30 milliroentgens noted in communities surrounding the test
e as u result of fall-out. It is 35 times more than the lifetime ex-

radioactivity
of the nearby

doubtful that
large propor-

Data collected by the Atomic

ficant increase
f persons sub-

vations so far

i
% weted to radiation hundreds or thousands of times greater than that
EH
i

made, it appears that over a number of generations r:
Wl-out from Nevada tests would have no greater
uman mutation rate in the United States than would

i

agh,

HESTHE

g

Bhiiri vt d oo . 140104 b

ontinental weapons tests have proved to be adequate,

234439—53——-9

adiation from
effect on the
natural radia-

“n in those parts of the Nation where the backgrmfmd levels are

Forore MoNrtoriNg axp REsEarcH PROGRARS

Although the precautions taken to prevent hazard to the public from
Lo there is a con-
“iuing need for monitoring levels of fall-out radioaptivity.

The

=
-3
= -
=
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monitoring program will be continued in connectlgn with fyty,
at the Nevada Proving Ground for the following r¢asons:

(a) Monitoring of future tests will provide a cantinuing Tecopgd
This record wijj ..

residual soil radioactivity from fall-out.

ample warning of any possibility of a dangergus accutnulatiyy

radioactivity at any future time as a result of
tests.

PUBLIC 8 AFETY
€ tegy,

uf

E’l\‘ i

numerous SUceesgy
Slve

(b) Monitoring of future tests should provide additional infOI‘mati
regarding the relation of fall-out to weather conditions ang ¢, ;{h
1

type of burst.
more precise the protection of the public.

Such information will be of

use 1n making ever

(¢) Monitoring in communities near the Nevada Proving Gl‘oﬁnd will
assure that proper precautions are taken by residents shonig fall.

out radiation ever reach the maximum perm

(d) Monitoring will continue to provide guidance

issible leve],

to industrieg affecteq

by slight increases above the normal background radiation jeve)

Various research projects relating to fall-out
valuable information in the future. These stu
" research into uptake of various radioisotopes by

$lso should provige
ies include furthey
food and field erops

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

Conelusion

effects of fall-out,

It has become evident from the studies on fall-out from the

clouds produced by 20 explosions of atomic bombs

at the Nevada Prov-

ing Ground that these explosions ereated no immediate nor long range
hazard to human health because of fall-out outside the proving ground.

The studies have shown:

(a) As to external exposure due to gamma rad
material. The greatest exposure measured a
was below the maximum permissible expost
towns
value.

(b)

liation from fall-out
t any inhabited point
ire, with only a few

and cities showing even an appreci?ble fraction of this

As to radioactivity in the asr following any|of the 20 shots. The

maximum concentration measured at any inhabited locality was
about one-fifth as great as the maximum permissible concentra-
tion, and this activity remained in the air for less than 24 bours.

(c)

ground. The maximum at any location

As to radioactivity present in water sources near the proving

as several thousand

t
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fimes below the amount that could be safely consJ.nmed for an
ipdefinite period.
g A2 to the taking wp of radicactivity by plants. The maximum
(aken up in experiments with plants grown on soils containing
everal thousand times the radioactivity that was qgccasioned by
sall-out off the proving ground was so small that a human being
would have to eat 200 pounds of the plant material to reach a
maximum permissible concentration in the body.
s to the taking in of radioactivity by animals eating -plants
rown in soil affected by the fall-out from the tests. Experlme-ni:,s
have indicated that there is no hazard to human heahth from this
gpurce. .
i) As to possible changes in mutation rate of humans exposed to
radioactivity from fall-out. 1t would take 1,600 times the aver-
age radioactivity deposited by fall-out in communities surroprfd~
ing the proving ground and 35 times the highest radioactivity
deposited from fall-out to bring about a doubling of the number
of mutations occurring naturally in human bei from one
generation to another.

®
2

To sum up, the experience with 20 experiments with atomic devices
ot the Nevada Proving Ground has been that there is negligible hazard
wo property from blast ; that proper warnings and patrolling have pre-
sented any Injury to humans from heat, light, or blast; and that the
highest levels of radionctivity released by fall-out of particles are
well below the very comservative standards fixing the amounts of
ndiation that can be received externally or internally by the human
body without harming the present or later generations.
The AEC is continuing to refine and strengthen the system of warn-
ing, monitoring, and reporting. The agency is now making arrange-
ments with public health officers of local Governmental units so that
they may be kept apprised of the levels of radioactivity resulting from
fall-out from the explosion clouds. It is the Commissign’s hope that
in the near future there will be no occasion for alarm through lack of
mowledge of the facts about levels of radiation and their degree of
hazard, just as there is now no reason in actuality for alarm, since the
radioactivity released by fall-out has proved not to be hg aardous.
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APPENDIX 1

~17AT
GANIZA .
08 COMMISSION

A o~y eaet
Lpotie Energy Commission.. -
:

Generg},l BI {Ln ag ) ittt

peputy
yssistant 10 Deputy General Manager-_.

@ntroller ———————————————————————————
ireneral Counsel---_--_— -----------------
cecretary to Commission .-
pirector, Office of Classification .-
pirector, Office of Industrial Develop-

pirector, Office of Intelligence__.___._..
Chief, Office of Operations Analysis.____
¢hief, Office of Special Projects.____._..
Director, Division of Biology and Medi-

Manager, Santa Fe (Albuquerque, N.
Mex.) Operations Office._________
Burlington (lowa) Field Office...__
Eniwetok Field Office {(Albuquerque,
N . Mex.)
Kansas City (Mo.) Field Office______
Las Vegas (Nev.) Field Office_._—___
Los Alamos (N. Mex.) Field Office___
Pantex (Amarilio, Tex.) Field Office_
Rocky Flats (Colo.,) Field Office____
Sandia (N. Mex.) Field Office~——_._
Director, Division of Production_.___.__
Manager, Hanford (Wash.) Operations
Office _

Goroox DEaxn, Chadrman.
Tuomas E. Murray,.

H. D. SmyTH.

Evcexe M, ZUCKERT.

(Vacancy)
M. W. Boyxr.

rox axp Prixcrean Starr oF U. S, Aronmic ENgrey

WaLTER J. WILLIAMS,

James L. KELEHAN,

Don 8. Buorrows.

Harowp L. Price, 4cting.

Rox B. Swarp.

JamEs . BECKERLER.

WiLriay L. Davipsox.

Warrer F. CoLpy.
Davip P, HerroN.
JoH~x A. HaLL.

Dr. Jorx C. BugHER.

Lawrence R. Harstab,

Acting.
Bric. Gex. K. E.

Carrorr L., TYLER.
E. W. GiLEs.

Pavrn W. Spain,

James C. STOWERS.
SeTH R. W0ODRTYFY,
IFraxg C. DiLuzio.
Warrer W. Staqa.
GiLBerT C. HOOVER,
DaxizL K. WorTH,

R. W. Cooxk.

Davip F. SHAW.
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Director, Division of Production—Con.
Manager, New York (N.Y.) Operations
Office oL
Brookhaven (Long Island, N.
Area Offce_ . ____
Cleveland (Ohio) Area Office______
Fernald (Cincinnati, Ohio} Area
Office — oo
St. Louis (Mo.) Area Office—— -~ ____
Manager, Oak Ridge (Tenn.) Opera-
tions Office_ . _._.____
Dayton (Miamisburg, Ohio) Area
Office — e
Paducah (Ky.) Area Office.__._____
Portsmouth (Ohio) Area Office__.___
Manager, Savannah River (Augusta,
Ga.} Operations Office_ . _._____
Dana (Terre Haute, Ind.) Area
Office oo .
Wilmington (Del.) Area Office.____
Director, Division of Raw Materials_____
Manager, Grand Junction (Colo.) Oper-

ations Office. . ____________
Director, Division of Reactor Develop-
ment e __
Manager, Chicago (I1l.) Operations
Office o ___
Ames (Jowa) Area Office_________
Lockland (Ohio) Area Office._______

Pittsburgh (Pa.) Area Office________
Manager, Idaho (Idaho Falls) Opera-

tions Office_ o _ o0 '

Manager, San Francisco (Calif.) Oper-
ations Office_ - ____________
Manager, Schenectady (N. Y.) Opera-
tions Office .. ______.
Director, Division of Research_.________
Director, Division of Construction and

Supply e
Director, Division of Information Serv-

Director, Division of Organization and
Personnel . _____________________

AFFENDLy |

Witsok E. Kurypy

E 1. Vax Horx,
BUrorp SraArgs,

Kexxerm A. Dunpag

Corris A. NeLson.

Senpator
Senatior
CrARLES Rrerry, gegator
D, Ewixa Iroxs, Senator
JEssE C. JouNson Sepator
Sel ator
“ Senator
SHELDON B, Winrerey hator
Represel
Lawrence|R. Harstap, Represe}
Represe]
Represel
A._ TaMmMaro or ese:'ﬁ
W.W. Lo oprese|
E. M. VeLTEN. aprese}
Lawrox D\ Grieer Represel

Unde
Jox D. ANDERSON, ‘ -fff;
THaoMmAs H. JorNsox 1‘
E.J.Bwo compens
e presé:
; espectis
Morsg SALISBURY mAp g L
Oscar S. $aorH He Chaj



EY,

PFLEXN.

FSTAD,

ON.

jr.

e,

corHH G H b s . - .

1
i

£

dadibdbissi IS oo

siddedda ilield

O TRHAHATE R P b b

T

me: s

- 4
E:
=
3

APPENDIX ¢
MemBersEIP oF COMMITIEES

BTATUTORY COMMITTEES

Joint Committee on Atomic Energy—Eighty-second Congress

pmmittee was established by the Atomic Energy Act of 1946 (sec. 15) to
scontinuing studies of the activities of the Atomic Energy Commission
of problems relating to the development, use, and control of ntomic energy.”
1 ommittee is kept fully and currently informed with respeet to the Com-
e_if)ﬂ’s activities. T.egislation relating primarily to the Co ission or to
mic €DETEY matters are referred to the committee. The committee’s mem-
b;ﬁmp s composed of nine members of the Senate and nine members of the

sjonee Of Representatives,

is €

cpresentative CARL T, DuraAM (North Carolina), acting chainman.
sepator RICHARD B. RusseLL (Georgla),
;enatﬂf Epwin C. JoNson (Colorado).
gepator CLINTON P. ANDERSON (New Mexico).
sepator LYNDON B. JoENsoN (Texas).

sepator JOHN O. PasTore (Rhode Island). i
genator BoUREE B, HicKENLOOPER (Jowa).

gepgtor EUGENE D, Mirurin (Colorado).

genator WiLLIaM F, KNowLaNp (California).

sepator JOBN W. Bricker (Ohio).
Representative Cuer HoLrrIELD (California).
Representative MELvIN Price (Illinois).
Bepresentative Paur J. Kmbay (Texas).
Representative HENRY M. Jacksom (Washington).
Bepresentative W. STeRLiNg CoLE (New York).
Representative CHARLES H. ELsTON (Ohio).
Bepresentative CArL HiNsHaw {(California).
Bepresentative JAMEs K., VAx Zaxpr (Pennsylvania).

Woiiam L. BORoEN, executive director.
HAROLD BERGMAN, deputy direclor.

Military Liaison Committee

Under sec. 2 (¢} of the Atomic Energy Act of 1948, as amended, '‘there shall be
¢ Military Liaison Committee consisting of a Chairman, who khall be the head
thereof, and of a representative or representatives of the Departments of the
drmy, Navy, and Air Force, detailed or assigned thereto, without additional
tépensation, in such number as the Secretary of Defens may determine.
Diepresentatives from each of the three Departments shall be designated by the
IeSpective Secretaries of the Army, Navy, and Air Force. The |committee Chair-
2an shall be appointed by the President, by and with the advice and consent
of the Senate, and shall receive compensation at a rate preseribed by law for
the Chatrman of the Munitions Board. The Commission shall advise and con-
it with the committee on all atomic energy matters which the committee deems
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to relate to mwilitary applications, including the development, anufaciny, s |
l R

and storage of bombhs, the allocation of fissionable material for pilitary TeSCiyg |
dTih

and the conrrol of information relating to the manufacture|or utilizagy n ' chle he
atomie weapous. The Commission shall keep the committec fully W80T " s g:JeI‘E’F
all such matters hefore it and the commitiec shall keep the |[Commigsiny fnwr Sawa
informed of all atomic cnergy activities of the Departwent lof Defepge ’1‘}‘,'. 5 iy <t
rommittee shall have authority to wake writfen recommendations to the C-Un; é ]jcuse
mission on matters relating to military applications from time to time ag 4 ma‘. ! ¢1aim
deem appropriate. If the committee at any time conclhiadesy thar any a‘flim: -
proposed actien, or failure to act of the Commission on such matters jg Advery, ;;ch

to the responsibilities of the Departinent of Defense, derived from the Cnnsu: 2N
tution, laws, and treaties, the committec may refer such action, pronoseq Attioy JqN' 1.
or failure to act to the Secretary of Defense, If the Recretayy concurs, he ]n‘h. .
refer the matter to the President, whose decision shall be final.” _ o |

3
Hon. RoBerT LEBaroN, chairman, .' ’ PRRM A
Col, KENXeR F. HEnTrFoRD, United States Ariny. ] : |
Brig. Gen. Harry McK. Rorer, United States Army. i ‘I’Pe me
Rear Adm. Grorge C. WrIicHT, United States Navy. [ o take
Capt. James 8. RusserL, United States Navy. ] perfet
Maj. Gen. James E. Brioas, United States Air Force. j nel o
Maj. Gen. Howarp G. BUnNKER, United States Air Force, while r
OCapt. R. P. HUNTER, United States Navy, executive secretary, u hions.
| )
General Advisory Committee | WILLIA
) ’ chair
This commitiee was established by the Atomic Energy Act of 1946 ( a ; FEANK
RS i = sec. = (b)), Jous T
The nine civilian members are appointed by the President to advize the Com- ON
mission on scientific and technical matters relating to materials, production, Gonmii
and research and development, Under the Atomic Energy| Act, the commitiea S
shall meet at least four times in every calendar year; the committee held irs |Ma;1i..;~

first meeting in January 1947, and to date has averaged si¥ meetings a vear,

Dr. I. I. Rasr, chairman; professor of physics, Columbia University, New York, L l

N. . |
Dr. Ouver E. BuckrLeEy, former chairman, Bell Telephone Laboratories, New The gq']

York, X. Y. d reﬁ
Dr. J. B, Fi1sK, director of research, Bell Telephone Lahoratories, Murray Hill, the ex
N. Y. 3 The c£
Dr. W. F. Lassy, professor of chemistry, University of Chi¢ago, Chicago, 111 1 prograp
BEeer V. MURPHREE, president, Standard Qil Development ., New York, N, Y. declassi
Dr, JoBxX VoN NEUMAXNK, professor, school of mathematies, Institute for Ad- the rule
vanced Studies, Princeton, N. J. mmip
Dr. J. C. WARNER, president, Carnegie Institute of Technology, Pittsburgh, Pa. he nex
WalTer G, WHITMAR, chairman, Research and Development Roard, Department : l.|h- WA
of Defense, Washington, D. C. 3' P VA
Dr. EUGENE P. WIGNER. professor of physics, Princeton University, Princeton, N. T | sity o
Dr. Ricirarp W. DopsoN, secretary; chairman, department| of chemistry, Brook: rf’ R‘;]
haven National Lahoratory, Upton. Long Island, N. Y. Dr. I;Et(’

‘ versit
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| PATEXT COMPENSATION BOARD

rd was established in April 1949 pursuant to section 11 of rhe Atomic

. -ﬂ}ie bogc’f of 1946, which provides thiat upon application for just qompensation

B ards or for the determination of & reazsonable royalty fee certal_u pro'ceed—
”“l alt be held before such & board. To date the board has held| 10 sessions;
s;s pave been filed, of which 7 have been finally determined by the board;

dJ cl

jaips has been awarded and 1 claim hus been withdrawn.
¢l
: QoMs, chairman ; firm of Casper W. Ooms, Chicago, I!l.

W.
Hsrﬁimm’ of Babecock & Wilcox Tube Co., Beaver Falls, Pa.
IZ; y. L. Hoeax, consulting engineer, Hogan Laboratories, Inc|, New York,
oz V-
X T

aH\TEL;T PANEL APPOINTED BY THE PRESIDENT-—ATOMIC ENERGY LABOR
RELATIONS PANEL

¢ members of this panel were appointed by the President in 1944 and in 1950
0 take jurisdiction and mediafe labor-management disputes which threaten to
,;,:grfere with essential operations of the Atomic Energy Commission. The
¢l operates under procedures designed to safeguard continuity of operations

while not inhibiting free collective bargaining between AEC contractors and

gnions. 1t reports semiannually to the President on its activities {see Appendix

1)
wizzax H. Davis, chairman; of Davis, Hoxie & Faithfull, New|York, N. Y.

cnairman, Patent Survey Committee, U, 8. Department of Commerce.
rrak P. DoUGLASS ; of Douglass & Douglass, Oklahoma City, Okla.
joas T. DUNLOP, professor of economies, Harvard University, C-anﬁbridge, Mass,
sseon HorvITZ, lawyer and arbitrator, New York and New Jersey.
goprreY F. ScEMIDT, lawyer, New York, N, Y, .
fowin E. WITIE, chairman, department of economics, Umvermty of Wisconsin,

Madison, Wis.

COMMITTEE OF SENIOR REVIEWERS

The Committee of Senior Reviewers appointed in 1946 by the Maut
and reaffirmed by the AEC has been increased from four to six me

the expanding scope of the Atomic Energy Commission's teehni

The committee reviews the major phases of the Atomic Energ

attan District
mbers to meet
cal activities,
¥ Commission

program and is the principal adviser o the Commission on clagsification and
declassification matters, making recommendation for formulating pnd modifying

the ruies and guides for classifying scientific and technical info

mation. The

tommittee members are appointed for & term of 5 years on a rotating basis.

The next new appointment will be made on July 1, 1953.

Dr. WaReEN C. JOHNSON, chairman ; associate dean of physical sc
sity of Chicago, Chicago, 111

Ir. R. H. Crist, director of physical research, Carbide & Carbon
Tant, Charleston, W. Va.

ences, Univer-

Chemicalg Co.

Dr. TnoMas B. DrEW, head, department ef chemical engineering, |Columbia Uni-

varsity, New York, N, Y.
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Dr. Jorx P. HowE, research associate, General Electrie Co., Schenectnd;—’ N
Dr. J. M. B. EeLrocs, division leader, Los Alamos Scientific Laboraropy -
¥, L

Alamos, N, Mex. - .
Dr. J. R. RIcEARDSON, associate professor of physics, University of Califr,

Iia
Los Angeles, Calif. ;

ADVISORY BODIES TO THE ATOMIC ENERGY COMMISSION
Advisory Committee on Biology and Medicine

The Advisory Committee on Biology and Medicine was created in September
1947, on the recommendation of the Commission’s Medical Board of Revioy
The committee reviews the AEC programs in medical and biological reeqyey
and health and recommends to the Commission generul policies in these fields
The committee has held 34 meetings snd reports to the Commission ¢p eaﬂ;
meeting,

Dr. AtaN GeEcs, chairman; director for medical sciences, Rockefeller Foupg,.
tion, New York, N. Y.

Dr. Epwagp A. Doy, director, department of physiology and biochen:m-,t,.F
St. Louis University School of Medicine, §t. Louis, Mo. !

Dr. GioaccHINO Farris, head, depariment of radiology, Columbia Univermy
Medical School, New York, N, Y.

Dr. E. C. STAEMAN, chief, division of plant pathology and botany, University
of Minnesota, Minneapolis, Minn,

Dr. CurT SreeN, professor of zoology, University of California, Berkeley, Calif,

Dr. SHIELDs WARREN, pathologist, New England Deaconess Hospital, Bostop,
Mass.

Dr. JosErE 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. FarriNGgTOoX DANIELS, professor of chemistry, University of Wisconsin, Madi-
son, Wia,

Dr. G. B, K1ar1ARowsKY, professor of chemistry, Harvard University, Cam-
bridge, Mass . '

Dr. Josrer E. MaYer, professor of chemistry, University of Chieago, Chicago,
111,

Dr. Dox M. YosT, professor of chemistry, California Institute of Technologs,
Pasadensa, Calif,

Community Operations Panel

This committee was appointed in July 1930 to study the problems of intro-
ducing private ownership of real property and self-government in the AEC
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ot .o Alamos, N. Mex.; Richland, Wash.; and Oak Ridge, Tenn.

jties T )
un has vigiled the three communities and made detailed reports

ot mmittee

13.‘ L}.. e Ct’(vommission relating to these problems.
4 .m(! 4
it i pgon G. SCUDRY, chairman; of Scurry. Scurry & Pace, Dallas, Tex.
OTuiy, i B;C'ﬂj‘icg AL BARCOCK, private consultant in construction finance and housing,
= I
= fi?ﬁshingt(}n, D. C. ) .
! £ I BEAT, city manager, Grand Rapids, Mich,
2 @ p (30VE, former vice president for housing projects, Metopolitan Life Insur-
3 L:Ef’:je Co., New York, N. Y
Z f
teintyg, 2 Advisory Board of Contract Appeals
{evi&w' g = =4 3
Bearey =z is poard was estgblished in February 1950. One or more of its members
' flelqy " g contract appeals arising under the “disputes articles” of AEC contracts
n each' g o gubcontracts and makes recornmendations to the General Manager con-
H ::-ning thelr disposition. '
3 !
‘Oundg. 3 gesey P. BraxpIs, Jr., dean of the law school, University of North Carolina,
Migtry ;. eggrpon D. ELLIOTT, director of institute for judicial administration, New York
" ppiversity, New York, N. Y.
versity 3 [OBERT KinasLEY, dean, school of law, University of Southern California, Los
:5 Angeles, Calif.
Versity : xp R. PURVES, executive director, American lnstitufe of Architects, Wash-
¢ EpMU
3 iﬂgton! D. C. .
- Calit, pmuenr F. TAGGART, dean, school of business administration, University of
3oston, ifichigan, Aun Arbor, Mich,
‘CrBity, 4
Advisory Commitiee on Industrial Information
1
This committee was reconstituted and expanded in April 1852 to replace an ad
P jac committee appointed in 1949 to advise the AEC on disseminating unclassified
S ; wehnological information to industry. The members will visit a number of
eruiog ! 4EC sites to identify information of use to industry which should he submitted
'lm‘_e.r' i for declassification and will recommend arrangements for the widest possible
:ig:;:'; " publication and distribution of such declassifiable jnformation.

Soyey D, KIRRPATBRICE, chalrman; vice president and director of editorial
development, McGraw-Hill Book Co., Inc.,, New York, N. Y,

Maai- 7 Jemy BEALL, munager of publications, The American Institute of Mining and

Metallurgical Engineers, New York, N. Y.

Pt

L

Cam- H. E. Braxk, editor, Modern Industry, Magazines of Industry, Inc., New York,
, YT
Hncago. Dr. ALLAX G. GBaY, editor, Steel, Penton Publishing Co., Cleveland, Ohio.

L FT T AT H IO T

«ologs : Gesg HARDY, National Association of Manufacturers, Wasbington, D. C.
54 ¢ Ko Hexwney, editor, Nucleonics and Eleetronics, MeGraw-Hill Publishing Co.,
Ine.; American Institute of Radio Engineers, New York, N, Y,
Dr. ELuer HurcHIsSON, editor, Journal of Applied Physics, American Institute
of Physics, New York, NX. Y,
Wilter B, Jessop, editor, Civil Engineering, The American Society of Clvil
Engineers, New York, K. Y.
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AnprEw W. KRAMER, editor, Power Engineering, The Technical Puhllshing Co
Chicago, Il .

EversrT S. LEE, American Institute of Electrical Engincers, New York, N v

Dr. WarTer J. MUrPHY, editor, Chemical and Enginecring News ’
Chemical Society, Washington, D. C.

KAxRL T. SCHWARTZW A DER, The American Ceramic Society, Inc,, Columhus, on

Qeorce F. SULLIVAX, managing editor, The Iron Age, Chilton PUbucationS‘ Iy rl- )
New York, N. Y.

E. BE. THUM, editor, Metal Progress, American Society for Metals, Gle"ﬂand
Ohio, '

8. A. Tuckee, publications manager, American Society of Mechanical Engineer
New York, N. Y. &

F. J. Vax ANTWERPEN, editor, Chemical Engineering Progress, Americay Tngti.
tute of Chemical Engineers, New York, N. Y.

Dr. ArserTo F. THOMPSON, Secretary ; chief, technical information 8ervice, iy,
sion of information services, ARC, Washington, D. C.

N. H. Jacoesor, assistant seeretary; technological Information officer, division
of information services, AEC, Washington, D. C.

H A.ll](}ri(,a[’

)

Industrial Information Commatiee

This committee, representing AEC operating divisions and offices of Operationg
and the major confractors, was appointed this year to guide the dissemingtigy
of AEC-developed information to industry. Meetings are held three timeg a
year.

Dr. ArperTo F. THOMPSOK, chairman ; chief, technical information service, divi
sion of information services, AEC, Washington, D. C.

CORBIN ALLARDICE, director of public information service, New York Operatjong
Office, AEC, New York, N. Y. ]

Dr. Brewer F. BoaRDMAN, head, technical information branch, Idaho Operationg
Office, AEC, Idaho Falls, Idaho,

GeorGe L. Brown, mansager of public relations, General Electric Co., Hanford
Works, Richliand, Wash.

Dr. F. L. CUTHBERT, technical director, National Lead Co. of Ohio, Cincinnati,
Ohlo.

H. W. Davis, Jr., deputy director, technical and production division, Savannah
River Operations Office, AEC, Augustsa,-Ga. :

W. E. DrEeszEN, administrative aide to director, Ames Laboratory, Ames, Jows,

R. G. Erriort, director of information, Santa Fe Operations Office, AEC, Albu.
querque, N. Mex,

LesTER C. FURKEY, assistant to director, Argonne National Laboratory, Lemont,
11,

J. F. HasGerTY, biochemist, medical branch, division of biology and medicioe,
ARC, Washington, D. C,

Wineian H. Hawmivron, staff assistant to assistant manager, Westinghouse
Atomic Power Division, Pittsburgh, Pa.

W. L. HarwerL, head, patents and declassification department, Carbide & Carbon
Chemicals Co., div. of Union Carbide & Carbon Corp., (K-25), Oak Ridge, Tent.

Epwarp L. HiLi, supervisor, technieal services, General Electric Co., Lockland,
Ohio.

Jorx F. HoscErTON, technical reports director, Vitro Corp. of America, New
York, N. Y,
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KFILER, aggistant toe gemeral manager, American Cyanamid Co., New
f B

yaork, I\I-{Ul.ﬂz- organization and methods examiner, division of raw materials,
SR .
]"\\!C washington, D. C, ' ] "
ABLY Lo6, supervisor, technical information group, atomic energy research
F““Shrtl;lenc, North Amerjcan Aviation, Inc., Duwney, Calif,
dil;amw . MASTICK, technical assistant, division of military application, AKC,
o:
L.
i! wasbingtom, D. C. ' ' o e O .
AR MATHESON, head, technical operations division, Schenectady Operations
P&

ofice, AEC, Schenectady, N. Y. _ ' L
x R. MOLESWOETH, assistant to manager for public education, Oak Ridge
ﬂper.‘ltiﬂns Qffice, AEC, Oak Ridge, Tenn. - ‘ o
paxiEL J. PFLAUM, chief, materials and information branch, division of
' h, AEC, Washington, D, C.
FRANK K. PITTMAR, acting chief, fissionable materials branch, divislon of
pr oduction, AEC, Washington, D. C. :
cxis PULESTON, head, technical information division, Brookhaven National
I;;&boratory, Upton, Long Island, N, Y.
p. RUpoLPE, director, technical services division, Chicagoe Operations Office,
A B, Lemont, IiL -
H. W. RUSSELL, ecordinating organization director, Battelle Memorial In-
Jtitute, Cotumbus, Ohio. ‘
pr. RaALPH CARLISLE SMITH, assistant director for classification and security,
Los Alamos Scientific Laboratory, Los Alamos, N. Mex,
pr. JorS I STEHN, physicist, theoretical physies division, Knolls Atomic Power
Laboratory, Schenectady, N, Y.
pr. R. K. WAKERLING, chief, information division, Radiation Laboratory, Univer-
sity of California, Berkeley, Calif,
wiwts H. WALDo, technical editor, Mound Laboratory, Miamisburg, Qhio.
I M. WALLACE, assistant project manager, Phillips Petroleum Co., Idaho Falls,
Idaho.
1. J. WALLIB, superintendent, development stafl services, Sandia Corp., Albu-
guerque, N, Mex.
Dr. Joaw C. WoODHOUSE, director, technical division, atomic energy division,
E. I du Pont de Nemours & Co., Wilmington, Del.
1. W. YoUuNg, technical information officer, division of reactor development, ARC,
Washington, D. C.
X. H. JacoBsoN, secretary; chief, industrial information branch, division of
information services, AEC, Washington, D. C.

resed rc

Industrial Committee on Reactor Location Problems

1he committee will assist and advise the Commission in determining the criteria
tw be used in the location of atomie energy plants with regard to populated
ireas and in evaluating the adequacy and necessity for the isolation of such
plaats, It will balance carefully the technical and secientific aspects of reactor
bazards, which have heen thoroughly developed by the Reactor Safeguard Com-
alttee, against the nontechnical aspects of reactor locations, Consideration

will be given to such matters as the social and economic impact on adjacent com--

lunities of large scale Government acquisition of land.

L. Rosers McCurLovex, chairman, general development department, Monsanto
Chemica] Co., $t. Louis, Mo.
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W, P. ConNxer, Jr., manager, physics division, research department, He“(?ulm
Powder Co., Wilmington, Del.

R. L. DE)AN, manager, atomic energy division, Phiilips Petroleum Co,, 1dahy Fayj.
Idaho.

K. R. OsnorN, mapager of industrial development, general chemmica divisigy
Allied Chemical and Dye Corp., New York, N. X. b

. A. TogeErS, manager, central enzineering, Allied Cliemical & Dye Corg
Morristown, Pa, .

RevEL C. STRATTON, supervising chemical engineer, engineering and loss Contrg;
division, The Travelers Insurance Co., Hartford, Conn. 1

Advisory Committee on Isotope Distribution

This committee was originally appointed by the Manhattan District to agyjge

_on the off-project distribution of isotopes. The Commission approved its egp.
tinnation in December 1947 to ald in establishing new policies on distriputip,
radioactive materials and to review existing policies. The commiftee review:
all initial applications for use of radioisotepes in human beings, and all othe,
requests for their use in research, education, and industry which are referreg
to it by the Commission.

Dr, RosLey D. Evans, chairman; professor of physics, Massachuseits Instityra
of Technology, Cambridge, Mass,

Dr. SiMeox T. CANTRIL, Tumor Institute of the Swedish Hospital, Seattle, Wazy,

Dr. RICHARD CHAMBERLAIN, University of Pennsylvania Medical School, Phjjy.
delphia, Pa.

Dr. Jogn E. Curisriax, associate professor, department of pharmaceutical
chemistry, Purdue University, Layafette, Ind.

Dr. BaMUEL E. EATON, A, D. Little, Inc., Cambridge, Mass.

Dr. STERLING B. HENDRICES, head chemist, Bureaun of Plant Industry, Soils and
Agricultural Engineering, T. 8. Department of Agriculture, Beltsville, Md,

Dr. DoNaLp E. HuLL, research chemist, process division, California Research
Corp., Richmond, Calif.

Dr. Leow Q. Jacosson, associate dean, division of biological sciences, University
of Chicago, Chicago, IL.

Dr. EorrE H. Quimpy, associate professor of radiology, College of Physleians
and Surgeous, Columbia University, New York, N, Y.

Dr. Howarp E. SKIpPer, associate director, Southern Research Institute, Bir-
mingham, Ala,

Dr. Jorx E. WILLARp, 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 ihe
AEC program of neutron cross section Imeasurements, and to evaluate the
needs for cross section information in the various activities of the AEC. The
followlng members were appointed to serve from July 1952 to July 1953.

Dr. DoNawp J. HuaHEs, chairman ; department of physics, Brookhaven National

Laboratory, Upton, Long Island, N. Y.
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gRS

NbD -
x 2 ; x W POKXNER, department of physics, Rice Institute, Houston, Tex.
l—Iercmnﬂ m ?gsﬂ’ﬂ 1. FOWLER, physics division, Oak Ridge National Laboratory, Oak
- . Tenl. :
10 Fay 'Ei(ﬁtmn W. Havexs, Jr., department of physics, Columbia University, New
¥
z LN | '
il\‘ismn 3 fﬂz'i woee S, LaNgsporr, physics division, Argonne National Laboratory,
o T
wicagu, £l .
2 Corp ! : wé;ﬁi O. MUELHATUEE, department of physics, Brookhaven National Labora-
§ b + Upton, Long Island, N. Y. '
COntyg) Z 10‘1;- 'Rmf RiNGO, physics division, Argonne National Laboratory, Chicago, 11l
E pr A'BTHUE H. SNpLL, physies division, Oak Ridge National Laboratory, Oak
3 pidge Tent- |
E THOMAS M. S¥YDER, physics division, Knolls Atomic Power Laboratory,
3 écheuectady, N. Y.
= D; jopN R. STEEN, physics division, Knolls Atomie Power Laboratory, Schenec-
} ad‘-lt“: ‘i N Y
Te. = d.‘."! N' -
IFS con- z :aRICnABD F. TascHER, department of physics, Los Alamos Scientific Labora-
I‘Ibu.till;.: 3 D;ar“. Los Alamos, N. Mex. ,
reviewy 3 ' dABBOLL W. ZagreL, department of physics, Los Alamos Scientific Laboratory,
1l othep i I-ﬂE Alamos, N, Mex, _
referred ' GroreE A. Korsrap, vice-chairman; physics branch, division of research,
AEC, Washington, D. C.
nstitute : pr. Irs I\ ZARTMAN, division of engineering, AEC, Washington, D. C.
{  pr. HERBEBT GOLDSTEIN, secretary ; Nuclear Development Associates, Ine., White
L Wasl, plains, N. Y.
¥ Ph“li-
ceutical Patent Advisory Panel
This panel was appointed in January 1947 to make a general review and ap-
sils ang praisal of the problems raised by the patent provisions of the Atomic Energy
e, Md set of 1046, It makes informal reports and recommendations to the Commis-
esenreh 3 sion and its staff or varicus guestions of policy and procedure relating to patents
and inventions,
Lversity H TooMA8 AUSTERN; of Covington & Burling, Washington, D, C.
. 3 wonuam H., Davis; of Davis, Hoxie & Faithfull, New York, N, ¥.; chairman,
vSicians Patent Survey Committee, U. S. Department of Commerce.
. ¢ Jomx A. DIENNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Il
te, Bir- i Hecror M. HorMEs; of Fish, Richardson & Neave, Boston, Mass.
L © CasrER W, Ooxs; firm of Casper W. QOoms, Chicago, Il
-adison,
j : .
:, Tenn. : Advisory Commitiee on Personnel Management
This committee of leading authorities from government, industry, and education
;  Vasnamed in September 1948 to provide the Atomic Energy Commission with a
of the i continuous review of its personnel management practices and to evaluate the
ate the é best personnel methods of government and industry in determining over-all AEQ
< The 3 ulicies, The committee usually meets once a month,
"' ARTHUR §. FLEMMING, chairman; assistant to the director of manpower, QOffice
‘ational 3 of Defense Mobilization, Washington, D. C.; president, Ohio Wesleyan Uni-
3 versity, Delaware, Ohio.

-
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L. CLaYTox HiiL, professor of industrial relations, University of MiChigan

. A
Arbor, Mich. I
RoBERT RAMSPECK, chairman, T. S. Civil Service Commission, Washington b
WALLACE SayYRE, professor of public administration, school of bhusinesg an& c: C
in

administration, City College of New York, N, X.
TrHoMAR (. SPATES, professor of industrial administration, Yale Universit‘, N

Haven, Conn. T aew
{ Vacancy)

Personnel Security Beview Board

This board was appointed in March 1949 primarily to review specific Personye
security cases which arise under the Commission's administrative reyiey Drf»
cedure and to make recommendations concerning them to the General Manager
The board, in its monthly meetings, alto advises the Commission on the bma?iet'
considerations regarding personnel security, such as criteria for detel‘mining

eligibility for security clearance and personnel gecurity procedures.

G ANsoN PURCELL, chairman ; of Purcell & Nelson, Washington, D. C,

ARTHEUR 8. FLEMMING, assistant to the director of manpower, Office of Defense
Mobilization, Washington, D, C.; president, Obio Wesleyan Universlty, Dela.
ware, Ohio.

Wirriam E. LeaHY, president, Columbus University, Washington, D, C,

Committee on Raw Materials

This committee was appointed in October 1947 to review the Atomic Energy
Commission’s raw materials program and to advise on questions of exploration,
development, and procurement. The committee has met 11 times since its forma-
tion.

Dr. DoxaLp H. McLAUGHLIK, chairman; president, Homestake Mining Co., San
Francisco, Calif.

EvererTe L. DEGOLYER, petroleum geologist; DeGolyer & McNaughton, Dallag,
Tex, )

THoroLD F. FIFLD, consulting mining engineer, Duluth, Minn.

J. K. GUSTAFS0N, consulting geologist, M. A. Hannga Co., Cleveland, Ohio,

Ira B. JoraLEMON, geologist, San Francisco, Calif.

ErnNesT H. Rose, chemical engineer, Tennessee Coal, Iron & Railroad Co., Bir-
mingham, Ala.

WarTeER O. SNELLING, director of research and consuiting chemist, Trojan Powder
Co., Allentown, Pa.

Orvir, . WHITAKER, consulting mining engineer, Denver, Colo.

Crype E. WiLLiams, director, Battelle Memorial Institute, Columbus, Ohio.

Reactor Safeguard Committee

This committee was established in the fall of 1947 to advise the Commission on
the hazards of the operation of reactors, The Committee reviews safely studies
made by the contractors on proposed reactors for completeness and accuracy
apd may make recommendations for modifications or further study. This com-
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¢ experts in the fields of physics, chemistry, sanitary engineering,
y and medicine eets whenever problems arise which require its
In the past this has been about four times a year.

. 5 ARD TeLLER, chairman; Radiation Laboratory, University of California,
mﬁgfkeley' Cahf . ) ) )

: xSON BENEDICT, prolessor of chemical engineering, Massachusetts Insti-
ar 3 IAf Technology, Cambridge, Mass.

mte;}umn L. Frieperyr, director, department of radiology, Lakeside Hospital,

r- ::terﬂ Reserve University, Cleveland, Chie.

W _ B. JomNs, assistant director, central research department, Monsanto

préhemical Co., Darton, Ohio.

ersity’ New

s

j arx M. Miirs, atomic energy research department, North American

€ Personpg, = I L <ation, Inc., Downey Calif. '

review Dro. _’ A FREDEBICK SE1Tz, professor of physles, University of Illineis, Urbang, I,

i Managen 5 ~ gssrY WEXLER, chief, scientific services division, U. 8. Weather Bureay,

the broader % A artment of Commerce, Washington, D. C.

ietermining F.0 -DTBEL WoLMAN, head, department of sanitary engineering, Johns Hopkins

i piversity, Baltimore, Md.

Of Detenge - Stack Gas Problem Working Group

rsity, Delg-

C The appointment of this group was authorized in May 1948 to advise the Com-

: misslon in connection with problemns in the control of gaseous effluents from

AEC ipstallations. Although the group has held five formal meetings, it has
qore Tecently rendered assistance in this field through specific research and
grelopment projects directed by individual members and by individual econ-

nic Energy sulting advice.

‘Xploratignp, pr, ABIL WOLMAN, chairman; head, department of sanitary engineering, Johns

r its forma- Hopkins University, Baltimore, M4. '
pr. Prmir DRINKER, professor of industrial hygiene, Harvard University

8chool of Public Health, Boston, Mass.
12 Co,, San

Pr. LYLE GILBERTSON, administrative manager, research and engineering depart-
ment, Air Reduction Sales Co., New York, N, Y.

br. H. Frasek JOHNSTONE, professor of chemical engipeering, University of
Tiinois, Trbana, T1I.

Tr. MoYer D. THoMASs, department of agricultural research, American Smelting

on, Dallas,

0. 3
z & Refining Co., 8alt Lake City, Utah.
1 Co.. Rir. I Dr. Wuriam P. YAxT, director of vesearch, Mine Safety Appliances Co., Pitts-
! f burgh, Pa. '
an Powder ;
% Technical Information Panel
Ohio. 3 This panel, representing the major AEC research contractors, was appointed in
- ; June 1948 to advize the Commission on all aspects of its technical information
3 services. Meetings are held three times a Year to work out better methods of
: § disseminating technical information.
mission on 3 Br. ALsERTO F. THOMPEON, chairman ; chief, technical information service, divi-
>ty studies - _8on of information services, AEC, Washington, D. C.
{ accuracy “§  Dr Hiwey A. Brarm, director, Atomic Energy Project, University of Rochester,
This com- g “ Rochester, N.Y.
socmoRn  SHHMI9—SE—10
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Dr. Beewer F. BoARDMAN, head, technical information branch, Idaho Opel‘ationt
Office, AEC, Idaho Falis, Idaho. i

Dr. F. L. CuTEBERT, technical director, National Iead Co. of Ohio, Cincinygy,
Ohio. "

W. E. Drreszex, administrative aide to director, Ames Laboratory, Ameg, Towy,

WiLLiam H. HamipTox, staff assistant to assistant manager, Westinghw&:
Atomie Power Division, Pittsburgh, Pa.

SYLvax Harers, manager, documents department, Sandia Corp., Albuquerqy,
N. Mex, ’

W. L. HarweLr, head, patents and declassification department, Carbide & Carhop,
Chemicals Co., div. of Union Carbide & Carbon Corp. (K-253), Oak Ridge, Teng

Eowagp L. HILL, supervisor, technical services, General Electric Co, Luck}and:
Ohio. . '

Jomx F. HogeRTOR, technical reports director, Vitre Corp. of America, New York
N. Y. '

Frark R. Lone, supervisor, technical informatjon group, atomic energy resegry,
department, North American Aviation, Inc., Downey, Calif.

Grenn Maxxarp, head, technical information center, California Research ang
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. Murenty, professor of chemistry, New York University, New York, N, Y.

Dr, Danter J, Prravw, chief, materials apd information branch, division of
research, AEC, Washington, D. C.

DenKIs PULESTON, head, technical information division, Brookhaven Nationg)
Laboratory, Upton, Long Island, N. Y.

Dr. Riceagp F. RiLEY, chief, radiation chemistry section, Atomic Energy Project,
University of California, Los Angeles, Caiif.

D. P. RuboLrH, director, technical services divigion, Chicago Operations Office,
AEC, Chicago, Il .

Dr. CHARLES SLESSER, director, division of technical information and declassig-
cation, AEC, New York Operations Office, New York, N. Y.

Dr. Rarer CaRLISLE SMITH, assistant director for classification and security,
Los Alamos Scientific Laboratory, Log Alamos, N. Mex.

Dr. Jorx R. STEHN, physicist, theoretical physics division, Knolls Atomic Power
Laboratory, Schenectady, N. Y.

C. (. STEVENsSON, head, technical information, technmical section, engineering
department, General Electric Co., Richland, Wash.

Dr. R. K. WARKERLING, chief, information division, Radiation Laboratory, Univer-
sity of California, Berkeley, Calif.

Wrrris H. Warpo, technical editor, Mound Laboratory, Miamisbarg, Ohio.

Dr. JoN C. WoobpHOUSE, director, technical division, atomic energy divisien,
E. 1. du Pont de Nemours & Co.,, Wilmington, Del.

Dr. H. D. Youra, director, information division, Argonne National Laboratory,
Chicago, Ill, .
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APPENDIX 3

EARCH AND DEVELOPMENT INSTALLATIONS OF THE U, S,
Arosic Exeragy CoMMISSION

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

pirector
jSSiS tan

te Direetor —__________ .
¢ to Director . ____________

_________________ Dr, FRaANK H. SPEDDING
____________________ Dr. H A, WILHELM
e D1, E, F. FULMER

Argonné National Laboratory (University of Chicago, contractor),
. Chicago, Il

The participating institutions are;

Battelle Memorial Institute

carnegie Institute of Technology

Case institute of Technology

pipois Institute of Technology

ndiana University

Jown State College

Ransas State College

ierola University (Chicago, I1L.)

Marguette University

Mayo Foundation

Michizan College of Mining and
Technology

Michigan State College

yortbwestern University

Ohio State University

Oklahomsa Agricultural and
Mechanical College

e L B o e i ke S o e e B . o et e . e

Purdue University

St. Louis University
State University of Iowa .
Washington University (St. Louis, Mo.)
Wayne University

Western Reserve Ubniversity
University of Chicggo
University of Cincinnati
University of Iilinois
University of Kansas
University of Michigan
University of Minnesota
University of Missouri
University of Nebraskn
University of Notre Dame
University of Pittsburgh
University of Wisconsin

_________________ Dr. Warrer H. ZINN
cemmemme—memmee—— D1, NORMAN HILBERRY

-- JoEN H. McKIRLEY

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

danager, Westinghouse Atomic Power Division_____
Assistant Manager
Director of Development
Contract Manager

-— C. H. WrAvVER

_____________________ JorxN W, SiMP3oN
_____________________ Dr. W. E, SHOUPP

e ————— e W. Derx SHEPHERD
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Brookhaven National Laboratory (Associated Universities, Ine
contractor), Upton, Long Island, N. Y. )

The participating institutions are:

Columbia University P'rincton University
Cornell University Yale University
Harvard University University of Pennsyhvama

Johns Hopkins University University of Rochestey

Massachusetts Ingtitute of Teclinology

Chairman, Board of Directors —— e P. STuarT MACAULM
President, AU ______ . Lioxyp V. BERK
Vice President, AUT and Laboratory Director— .- Dr. LELAND J. Haw onrg
Deputy Laboratory Direetor_ .- Dr. Geratp ¥, 7y,
Assistant Director, University ldaison - Dr. ROBERT A, PATTERgy

Knolls Atoméic Power Laboratory (General Electric Co., contractor)
‘ Schenectady, N. Y. '

.- General Manager, Operating Department__ oo K. R. VaN Tasge;
. Manager, Technical Department__ . e Dr. K. H. KiNapoy

Los Alamos Smfent-z'-ﬁé Laboratory (University of California,
contractor), Los Alamos, N. Mex.

DAreCtOT - o e Dr. NoRRIs E. BEanrygy
Technical Associate Director____ o Dr. DABOL K, Fromax

Mound Laboratory (Monsanto Chemical Co., contractor),
Miamisburg, Ohio

" Project Director. o o Dr. N. N. T, Sayapas

Laboratory Director___________ .. Dr. JosErH J, BUrbaar,

Oak Ridge Institute of Nuclear Studies (contractor),
- Qak Ridge, Tenn. .

The sponsoring universities of the Institute are:
Agricultural and Mechanical College University of Alabama

of Texag University 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 Caroliza
University of Oklahoma

North Carolina State College University of Puerto Rico
Rice Institute Univergity of South Caroiina
Tulane University of Louisiana University of Tennessee
Vanderbilt University University of Texas

Virginia Polytechnie Institute University of Virginia
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. ap of Couneil Dr. Gromrse . Bo¥p
¢hé lrmrqirman of Couneilo______.___ e m D, W. W, RIGORIEFF
vie? :;l:ﬂ: of Instituten e - Dxr. Pavur M. Gross
pre psident of Institute oo Dr. J. W. BEAMS
Ty Pirﬁ(; qnd Bducational Consultant— .- Dr. Grorge B. PraRaM
Efieuuttiw Director of Institute___ . ____.____ Dr. Wmmriasm G. POLLARD
g
2 Ridge National Laboratory (Carbide & Carbon Chemicals Co.,
Ndi\’- of Union Carbide & Carbon Corp., contractor), Oak Ridge,

TenD.

T e e e e Dr. C. E. LAgsonN
piee® ¢h Director——— G Dr. A, M. WEINBERG
Rﬁeat; Research Director_________ . Dr. J. A, SWARTOUT
iﬁmnt Research Director—___________._____ .. Dr. E. H. TayLor

istant Research Director (Y-12)
AsRe

Radiation Laboratory (University of California, contractor),
Berkeley, Calif.

{FECTOT o = m = e Dr. ERNEST . LLAWRENCE
E_mciate Director m e Dr. Donalp COOKSEY

gusiness Manager and Managing Engineer Warracg B. REYNOLDS

Wirriam M. BrOBECK
pirector, Crocker Laboratory—Medical Physics Dr. JosEpH G. HAMILTON
pirector, Donner Laboratory of Medical Physics__-__ . ___ Dr. J. H. LAWRENCE
assistant Director, Donner Laboratory

Dr. HARDIN JONES

poar Materials Development Laboratory (American Cyanamid Co.,
contractor), Winchester, Mass.

- Dawier M. KENTRO
Huex H. BEIN

Rochester Atomic Energy Project (University of Rochester, contrac-
tor), Rochester, N. Y.

TRreC 0T o o o e e Dr. HENRY A. BLAIR
sssistant Director for Education_ . . _______.. Dr. J. NEWELL STANNARD
Business Manager. . ___________ e C. M, JABvIs

Sendia Laboratory (Sandia Corp., contractor), Sandia Base,
Albuquerque, N. Mex.

Doxaln A, QUARLES

Ewiversity of California, Los Angeles, Atomic Energy Project (Uni-
versity of California, contractor), Los Angeles, Calif.
_____________________________________________ Dr. STAFFOED WARREN

RoeerT J. BUETTNER

Chiversity of California Medical Center, Radiological Laboratory

(University of California, contractor), San Francisco, Calif.

Dr. RoserT 8. STONE
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APPENDIX 4

TsoTOPE DISTRIBUTION DIATA

NTUMBEE OF SHITMENTS 1
Aug 2,105, | Juiv 11951, | JUI¥ 11052, | my
June 30,1051 { June 30, 1952 | Nov. 30,1952 | Noy 4o &)
——
Shipments classified by kind of isatope:
Radiesctive isotopes:
Todine 18] .. ccmmvocmmamm s m e 6, 882 3,486 1,500 .
Phosphors 32. o oo 5, 674 2, 308 S02 12, 0
Carbon 14, aaeeee G04 331 145 8,75y
Sodlum 24, ceccm oo am s §13 245 180 Lag
R I L R 292 21t 7 1,20
Gold 198, 199 421 366 176 B
Caleitam 45 cocamcomcrmamm oo 200 126 40 L]
Irom 65, 59 cmcmememm e 227 126 49 4
Cobalt B0, . oo e o a e 348 214 70 41
Potassilim 42 ..o meeiema e 333 124 49 By
serontinm 89, 90 eccooeie e ooan 116 83 a5 s,
OtNOT e mmamcmmmcamme e m o mmm e 2,395 1,183 455 s éi'al
TOtaY. oo ommoemmceammemmnmmn e 18.905 8, 809 3. 660 .
Btable 1sotopes: ==
Denterium oxide (heavy water)........ 480 128 14
Denterimm ydrogen 2) .. coeeomoeae- 408 07 54 ??E
Boron 1¢and 11, .. .- 119 21 17 whi
Helftm . - oo aem e cme e m e 8 8 3 157
Oxygen 18 . -ceeorooaiococmmeooans 80 7 40 o
Electromagnetic concentrated. ... 460 129 25 i
ATEOD 3B iammeccio e cmmmmammoan | o rm s [ ﬁ"f
1Y P 1,553 411 162 5 tor
Shipments to AEC Installations: - =
Radivactive 4,349 1,353 426 £1%
BLADIB. oo cmrem oo mesoom s 1,085 282 102 | 14
i A

1 Shipments from Oak Ridge Netional Laberatory, Oak Ridge, Tenn.
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LOCATION AND TYPE OF IS80TOPE USERS 2

Aug. 2, 1846-Nov. 20, 1952
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FOREIGN SHIPMENTS OF RADIOISOTOPE83

T . o !
- © Radie- = i, . . Radio- §
couniry aelive Stable Country L petive Rrable
. ‘1
I H
3 ;: Pakistan : b 1 SO
99 | aaeas i Perl. e ; kU S
118| .......... ii Portugal ... .o ; b P
0 aieem =S 47 |1 DT ; L3 P
119 |cemcee e i SwodenR. e aaa 167 .-
) A PO il Switzerland ! 47 b, -
151 ioTriesle .o i b2 S
62 I et T4 SN — ! (i3 P
5 I Union of South Afriea_..___. I 28 e
7 i} Croguay. - -ooeeloooooeoon o ! 91
I8 ! i
1 i Total i eee e I 1,635 | comeae-
1 I
121 i Ko oF IS0TOPE !
3 ! !
fid ‘i Phosphorus32.._._._. ... ...
4 H Jodine 131 .. oo oova o)
8 il Carbon 14 .. ... ;
2 Bulfur 35 . ol
17 Iron B3, 89 o ee e I
132 : Cobalt 60 oo |
5 il Caleinm 45 o cooeeooos [ 49 ‘ __________
12 [i Strontiom 89, W______ ... | 29 ...
;51) (814 47 S i 129 l __________
40 i Total. . e eae ‘ 1,635 [=omuma e om
l 3

";;’mal aumber of shipments to Nov. 30, 1952,
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APPENDIX 5

Cureent AEC Uxcrasstrrep ResearcH CONTRACTS IN Prysigy, A
. < ANy
BroLooICAL SCIENCES, Raw MATERIALS, AND REACTOR DEVELopyp ., ,

PITSICAL RESEARCH CONTRACTS
C hemaistry

Alabama, University of. J. L. Kassner and E. L. Grove, Principles, Theory
and Practice of High Freguency Titrimetry. ’

Arkansas, University of. R. H. Arndt and P. B. Damon, Radioactivity of Ther
mal Waters and its Relationship to Geology and Geochemistry of Uranjyy, .

Arkansas, University of. R. R. Edwards, Chemical Effects of Nuclear Tryp,
formation.

California Institute of Technology. Harrison Brown, Fundamenta] Geochen.
istry.

California Institute of Technology. Norman Davidson, Complex Iong sy d
Reaction Mechanisms in Solution,

California, University of. C. 8. Garner, Isotopic Exchange Reactions,

California, University of. J. H. Hildebrand, Studies in Intermolecular Foreeg
and Solubility.

Canisius College. R. H. Schuler, Use of Iodine as & Radical Detector in Radia.
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, University of. W. F. Libby, Radiochemical and Radiobioclogica!
Research,

Chicago, University of. Anthony Turkevich and Nathan Sugarman, Operation
of Synchrocyelotron.

Chicagoe, University of. Anthony Turkevich and Nathan Sugarman, Nuclear
Chemical Research.

Chicago, University of. H. C. Urey, Naturel Abundance of Deuterlum and Other
Irotopes.

Colorado, University of. J. R. Lacher and J. D. Park, Thermochemical Studies
of Organic Fluerine 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.

Columbie Universilty. R. M. Noyes, Photochemical Reactions of Jodize.

Columbia University. W. A. Selke, Ion Bxchange Chromatography.

Columbia University. T. I. Taylor, Separation of Isotopes by Chemical Ex-
change.

Connecticut, University of. Roland Ward, Trace Element Distribution Betweent
a Melt and Solid.

1 Contracts listed as of Kovember 30, 1952,
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Umvermty J. L. Hoard. Structure of Fluorocarbons, Elementary : | ;
nr’” o and Boron Compounds.
sord iersity. D. G. Hill, Some Chemical Reactions at High Temperatures, -
b€ F”Ltmmy R. A. Day, Jr., Study of Stability of Complex lonas.
pid Emwrﬂw W. H. Jones, Mass Distribution in Froton-Induced Fission.
: mo g State University. N1, E. Jochnson, Exchange Detween Labeled Halogens
4nd Gertﬂiﬂ Inorganic Halides. .
state Universily. Raymond Sheline, S8earch for Long-Lived Radio-
[fltles and Theoretical Nuclear Studies.
sridds Oniversity of. G. L. Butler and L. R. Phillips, Preparation and Prop-
es of Quaternary Ammonium Jon Exchange Resins,
Itiam University. Michael Cefola, Formation of Complexes by Thenoyltri-
foroacetate and Other Chelating Agents,
ashingion University. C. R. Naeser, Fluorides of the Rare Barth

BETIC TR ITIY
P S T

1
george W
E!ements

orgic Institute of Technology. Jack Hine, Occurrence and Rate of Certain
Iré

gterium Exehange Reactions.
“ piing 2015 Institute of Technology. R, B. Bernstein, Studies in the Field of Stable

topes.
m;;oa“ Institute of Technology. George Gibson, Fundamental Chemistry of

Tranium. .
[Hinvid Ingtitute of Technology. H. K. Gunning, Decomposition of Organic
Molecules by Metal Photosensitization.

HHiin0i8 Inatitute of Technology. Martin Kilpatrick, Fundamental Chemistry

-
.*.;u'asuuwmmmumum;mup. ;{um;lumuu;immm;ﬁ, s
e

- i of Ozone. '
3 juinois Institute of Technology. S. E. Wood, Properties of Non-electrolytic
n. 3  Solutions.
i. §  winois, Universily of. H. G. Drickamer, Mechanism of Molecular Motion De-
{1 termined from Diffusion and Thermal Diffusion Measurements.
3l i minols, University of. P. E. Yankwlch, Studies in Radiochemistry.
% wdione, University of. L. L. Merritt, Studies with Radloactive Tracers.
- 3 s, State University of. R. E. Buckles, Mechanisms of Addition of Halogen
3 and of Halogenation Arising from the Action of Polyhalogen Complexes on
ir g Organic Molecules,
i o, State University of. LeRoy Eyring, Preparation of Rare Barth Oxides.
'r lowa, State University of. Karl Kammermeyer, Separation of Gases by Dif-
© tuslon Through Permeable Membranes,
8 - lowe, Btate University of. Stanley Wawzonek, Behavior of Organic Compounds
:  atthe Dropping Mercury Electrode. :
, . Jotne Hopking University. W. S. Koski, Nuclear Chemistry. _
@ I Kandas, University of. P. W. Gilles, High Temperature Research.
i Hengas, University of. P. W, Gilles, Hot Laboratory Assistance.
g_ Eunsas, University of. J. O, Maloney, Application of Radioactive Tracers to the
?; Design of Distitlation Columns. _
-2 lewisville, University of. R.H. Wiley, Synthesis and Properties of Ton Exchange
<- 72  Resins,
g ¥assachusetis Instituie of Technology. O. D. Coryell, D, N. Hume, and J, D.
n ; Roberts, Nuclear Chemistry Research.

Hossachusetts Inatitute of Technology. A. M. Gaudin, Technigues in Minersl
Engiveering.

3 Hossochusetts Institute of Technology. P. M. Hurley, Isotople Abundances
; of Strontium, Caleium, and Argon in Certain Minerals

L. ]
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150 APPEND, .

AMichigan State Callege. M, T. Rogers, Physico-Chemical Investigatiop of I,
halogen Compounds. e

Michigan, University of. P. J. Elving, Polarography of Organic Compoy

Michigan, University of. W. W. Meinke, Nuclear Chemical Regeareny,

Michigan, University of. E.F. Westrum, Jr., Low Temperature Chemicg) Th
modynamics. “r

New Hampshire, University of. H. M. Haendler, Inorganic Fluorides,

New Hampshire, University of. H. M. Haendler, Infrared Spectrmscops‘ of |
organic Fluorides. oo

New York State Teachers College. 0. E. Lanford, Concentration of Nitroge, 1
by Chemiecal Exchange.

New York, University of. C. V. King, Measurement of Metal Dissolutioy Raip

North Caroling State College. F. P. Pike, Performance of Contgetorg i:
Liquid-Liquid Extractors. T

Northwestern University. ¥red Basolo, Mechanism of Substitution Reactiony o
inorganie Complexes.

Northiwcestern University. J. N. Pitts, Jr., Investigation of the Photo-ehemistr\'
of Organic Acids, Ethers, and Ketones.

Notre Dame, University of. Milton Burton, Research in Radlatmn Chemlbm

Oklnhoma Agricultural end Mechanical College. T. E. Moore, Separatiop u;.
Inorganic Salts by Liquid-Liquid Extraction.

Oklahoma, University of. J. R. Nielsen, Spectroscopic Properties of Flugpy,.
carbons and Fluoerinated Hydrocarbons,

Oregon State College. A. V. Logan, Mechanism of the Jacobsen Rearrangemen;

Oregon State College. 'T. H, Norris and J. L. Huston, Study of Generalized Aciq.
Base Phenomena with Radioactive Tracers.

Oregon State Coliege. Joseph Schulein, Separation of Deuterium from Hydrogar,
by Means of Zirconinm Metal.

Oregon, University of. D.TF. Swinehart, Construction of Mass Spectromeier fyr
Use in Studying Chemical Reaction Kinetics in the Gas Phase.

Penmsylvania State College. 'T. F. Bates, Mineralogy and Petrography of Gra-
niferous Shales and Lignites.

Pennsylvarnie Statc College. W. C. Fernelius, Stabilities of Coordination Com-
pounds and Related Problems.

Pennsylvania State College. B. F. Howell, Jr,, Dielectric Constant of Rocks
and Minerals.

Pennsylvania State College. C. R. Kinney, Chemical Nature of Organic Matter
in Uraniferous Shales,

Pennsylvania State College. 'W. W, Miller, Chemical Reactions Induced iu Con-
densed Systems by Beta Decay.

Pittsburgh, University of. Henry Freiser, Development of Organic Reagents
in Inorganic Analysis.

Pittsburgh, Gniversity of. Robert Levine, Synthesis of Beta-Dikefones and Beta-
Ketoesters with Heterocyclie Nuclei.

Princeton University. N. H. Furman, Research in Analytical Chemistry.

Princeton University. John Turkevitch, Study of Nucleation Processes.

Purdue University. H. C. Brown, Chemisiry of Polyvalent Metal Halides.

Purdue University. W. W. Brandt, Metal Jon Chelate Complexes.

Purdue Umverazfy Thomas DeVries, Polarographic Studies in Nonagqueaus
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1

a puiversity. M. G. Mellon, Spectrophotometric Studies of Complex Mole-
ague U

of el
Ly Loy, ? ues:

A. . Scott, Atomic Weight of Bismuth.

g, % s E_-e-:i f;}z:g;;m,«fechmc Institute. L. G, Bassett, Solvent Extraction of Inerganic
9
‘al Ther. § It“"' . pniversity of. E. O. Wiig, Radiochemistry.
o W L‘;merstfy E. R. Alien, Polar Inorganic Compounds.
E I gnnerstﬂi W. Rieman III, Analytieal Chemistry of the Polyphos-
Y oor g, = ia‘ttes. . . . o P ie
§ pht california, University of. H. L. Friedman, Solutions of Inerganic
TOgay i g m‘r:crrol}"te“ in Solvents of Low Dielectric Constant. o
= 5 Caroling, University of. 0. D. Bonner, lon Exchange Equilibria.
0 Raute, gg,- sonth i (0 oling, University of. I W, Davis, Use of Carbon 14 in Study of Allylic
018 fop  F Oﬂnatwll
4 Fllwc pniversity of. B. P. Burtt, Mechanism of Gaseous Radiation Chemical
‘tiong o §_ a}'f“ﬂctmns of Electrons.
§.. Rmuqe Dniversity of. Louig Gorden, Coprecipitation from Howogeneous
€N istyy X ::futmns and Analytical Chemisiry of Thorium.
_"‘" cHLC, niversity of. Henry Linschitz, Photochemical Rea(tmns ot Complex
Smigtry G fplecules in Condensed Phase.
ttion of F- * cnesste, University of.  G. K. Schweitzer, Study of Radiocolloids.
55' " ponnessee, University of. H. A. Smith, Rates of Catalytic Reactions Involving
Fluop,. ':f peaterini, and Relative Vapor Pressures of Water and Deuterlum Oxide in the
i presence of Certain Salts.
Hemeng 3 ¢ ANCSSEE, University of. P. B, Stockdale, Chattancoga Black Shale gs g Source
M Acig- 5 " of Dranium.
1 roras, University of.  G. H. Ayres, Spectrophotometric Quantitative Determina-
vdroge;, % 'I(ian of the Platinum Metais,
, [iah, Criversity of., Henry Eyring, Research on Surface Chemistry and Zir
eter fur 3 conium Corrosion Studies.
i riah, Guiversity of.  A. L. Wahrhaftig, Ionization and Dissociation of Molecules
of Ura- % gy Electron Bombardment.
i fwh Cniversity of. B. J. Zwolinski, Induction of Chemical Reactions by High
' Com- 3 Frequency Discharges in Guses.
3 Terderbilt University, E. W. Jones, Baman Spectra of Some Inorganic Com-
" Rocks 3 pounds.
P Venderbilt University. M. D. Peterson, Radiation Stability and Inorganic Radio-
Matter chemistry.

‘ _ lwginia Polytechnic Imstitute. N. F. Murphy, Mass Transfer Studies in Liquid-
i Con- Liquid Extraction. )
Tashington, State College of. H. W, Dodgen, Formulae and Stability of Complex

Fisconsin, University of. W. J. Blaedel, High Frequency Titrations.
Fixconsin, University of. Farrington Daniels, Urantum Exploration and Re-
tovery from Low Grade Qres.

CARents i Tons in Solution. o

i Bashington University (St. Louis). J. W. Kenunedy, Separation of Lithium
d Deta- © Isotopes. R

i Hoyne University. K. H. Gayer, Solubility of Uranium and Thorium Oxides in i

K Dilute Acid and Base,

i ®ame University. R. B. Hahn, Analytical Chemistry of Radioactive Elements.
ths. : Felern Reserve University. E. L. Pace Thermodynamic Properties of Gases

£ Adsorbed on Solids.
quennus i
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Wisconsin, University of. E. L. King, Rates and Mechanisms of Oxidatigy, De.
actions Involving Cerium (IV). - :
Wisconsin, University of. J. BE. Willard, Application of Radioactive ISO“‘D&I

Rt

Chemical Problems,
Yale University. H. 8. Harned, Diffusion Coeflicients of Electrulytes -

Molecules,

Metallurgy

Alabama, University of. 'T. N. McVay, Investigations of Enamels on Mety)y

Alfred University. V.D.Frechette, Graphitization of Carbon,

Arkansas, University of. W. T. Smothers, Reerystallization of Alumingm Oxige

Armour Research Foundation, Max Hansen, Phase Diagrams of Zirconiny

Bausch and Lomb Optical Co. N.J, Kreidl, Irradiation Damage to Glagg

Oalifornia, University 6f. E. R.Parker, Creep of Alloys.

California, University of. J. A. Pask, Mechanies of Metal Ceramic Bonding,

Carnegie Instituie of Technology. George Derge, Electrochemieal Studiey of
Nonaqueous Melis.

Carnegie Institute of Technology. Roman Smoluchowski, Studies of Gralp
Boundaries and Lattice Imperfections.

Carnegie Institute of Technology. Roman Smoluchowski, Radiation Damgge
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 Zirconinm.

Columbia University. T. A. Read, Diffugionless Phase Changes in Sold Metajs
and Alloye.

Columbia University. W. A. Selke, Thermodynamic Properties of Sodium Yapor,

Dow Chemical Co. J. C. McDonald, Effect of Nonmetalllc and Alkali Mets]
Impurities on the Corrosion Characteristics of Magnesium.

Gencral Electric Co. J. H, Holloman, Development of Zirconium Alloys.

(eneral Electric Co. J.D, Nisbet, Fundamental Metallurgical Regearch.

Graham, Crowley, and Associates. C. A. Crowley, Electrowinning of Zirconinm.

Great Lakes Carbon Corp. L. H, Juel, High Density Graphite.

Horizons, Inc. M. A. Steinberg, Preparation of Thorium Metal,

Horizons, Inc. Eungene 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. Trederick Seitz, Mechanism of Substitntional Diffuslon
in Metals.

Niinois, University of. Frederick Seitz, Experimental and Theoretical Investi-
gation of Radintion Damage in Solid Materials, _

Iowa, State University of. N. C. Baenziger, Structure and Properties of Inter.
metallic Compounds.

Massachusetis 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. 8. C. Colling, Mechanical Properties of
Metals nt Low Temperatures,

Messachusetts Institute of Teohnology. F. H. Norton, Metal-Ceramic Ister-
actions.

Massachusetis Institute of Technology. F. H. Norton, Refractories Research.
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: E "
.PENDIx = iﬁc GONTR |
xidatiOn R, é;avh‘”et“ Institute of Technology. B. E. Warren, Studies of Radiation
e‘ a
ISOtODeg o ;}_‘ﬁf ;gmzina State College. K. O. Beatty, Thermal Properties of Nonmetallic

¥ te;-ial;s; at High Temperatures.

e . pniversity. C.H. Shaw, Soft X-ray Absorption and Emission Spectra.
a0 pniversity of. FPierre VanRysselberghe, Polarographic Studies on the
e . (;51011 of Zirconinm,

r enic State College. H. J. Read, Corrosion of Zirconium,

rolyteg ang

Z o University of. W.E. Wallace, Thermochemistry of Alloys.
Metayg § - it go University. Karl Lark-Horovitz, Radiation Damage Studies.

3 pr - dlaer Polytechnic Institute. H. B. Huntington, Anisotropic Self-Diffusion
inum Oxigg, E 1 B‘;:’ Metals. . . ] '
reonfny % anford University. O. C. Shepard, Resistance of Materials to Bnvironment
Glasg, E: aﬂ’f yolten Lead and Bismuth.

= ?vﬂf“‘“ Eleciric Products, Inc. W, E. XKingston, Self-Diffusion and High
Bonding ; ”Temperature Phenomena. .

Studies see, University of. B. E. Stansbury, Energy Changes from Plastic De-
wrmﬂtiﬂno . .

8 of Gray, “ guehito, University of. Luther Lyon, Permehbility Methods of Determining
i gyrface ATeas of Finely Divided Materials.

°b Damage -

3 Physics
aphite, 3
1z, 4 ugteme Polytechnique Institute. Howard Carr, Research with Mass Spec-
dum, ) gometer,

‘oltd Meta)s 3 partol Research Foundation. W. F. G. Swann, Cosmic Ray Showers and
Counters.

lium Vapor. i prown University, R. A, Peck, Jr., 500 Kev Cockroft-Walton.

lkali Mety] californie Institute of Technology. C. D. Anderson, Cloud Chamber Cosmic Ray

Stodjes.”

g, 3 cglifornic Ingtitute of Technology. R. F. Bacher, One Biilion Volt Electron
h, ; Syochrotron., .
Zirconinm, 3 cglifornia Instituie of Technology. J. W, DuMond, Precision Nuclear Spee-
troscopy. . _
[alifornia Institute of Technology. W.A.Fowler, Energy Levels in Light Nuclei.!
California, Univergity of. R. B. Brode, Mesons and Showers.?

BRIl

5 * (alifernia, University of. J. R. Richardson, Proton Range Energy Studies.?
: Carnegie Institute of Technology. Edward Creutz, Nuclear Research Using 400
i1 Diffusion . Mer Cyclotron.
1 Caee Institute of Technology. R. 8. Shankland and E. ¥. Shrader, Gamma Ray
~a] Investi- i Spectra Produced from 30 Mev Betatron.
Chicago, University of. S. K. Allison, Interactions of Light Nuclel.

BT PYPEN

s of Inter- Chicago, University of. H. L. Anderson, High Energy Proton Studies.t

(hicago, University of. Marcel Schein, High Energy Primary Interactions.®
 Averbeck. Columbio University. W. W. Havens, Jr., Nuclear Physics Research.
soundaries ; Columdis University. L. J. Rainwater, High Energy Proton Studies

folumbic University. . H. Townes, Nuclear Moments and Masses by Miero-
¥ave Spectroscopy.

-gperties of
Connecticut, University of. S. S. Friedland, Mass Spectrometry.

1o mn‘h.mmemmmu.j:m..-u- RYNTIIIeN

mic Inter- Yornell University. R. R. Wilson, Photon-Meson Reactions.®
e e e
1esearch. 'Contract administered through the Office of Naval Research, Washington, D, C.

-
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- Johng Hopkins University. 8. 8. Hanna, Neutron Cross Section Measuray,,

154

Dike University. H. W, Newson, Nuclear Phrsics with 4 Mey Eleety,,
Generator,

Duke Univergity. W. M. Nielsen, Cosmic Ray Stars.” _

Florida, University of. D. . Swanson, Low Energy p-d Seattering,

George Washington University. Zoltan Bay, Short Life-Times?®

Harvard University. Norman Ramsey, High Fnergy DParficle llltel‘ilctiuusz

Lilinois, University of. G. M. Almy and F. W. Loomis, Nuclear Disintng '
Schemes,’?

Indiana, University of. A. C. G. Mitchell, Beta and Gamma Spectrg ®

fowu, State University of. J. A. Jucobs, Research with Electrostatic Gy,

APPENDI}; 5

Stag,.

r:l].iu&

N . . er_il[ -

Jowa, State University of. J. A. Van Allen, Ultra High Altitude Cosmje Ra UE
Johne Hopkins University. G. H. Dieke, Molecular Spectra of Tritiug f:a
LI

Fluorescent Spectra of Solid Uranium Compounds.

Kansas State College. C. M. Fowler, Precision Beta Ray Spectrometry, it

Kansas, University of. J. D. Stranathan, Precision Proton Reactiong?

Massachusetts Institute of Technology. G. R. Harrison, Echelle SmCtl‘Oscom

Massachuseits Institute of Technology. M. 8. Livingston, Energy Level and
Radioactivity.® '

Iichigan, University of. J. M. Cork, Beta and Gamma Ray Spectra.’

Michigan, Oniversity of. H. R. Crane, 300 Mev Racetrack Synchrotron,

Michigan, University of. W, E. Hazen, Cosmic Ray Showers and Penetrmn"
Particles.® )

Michigan, University of. W. C. Parkinson, Nuclear Research with ERETES
Cyclotron.

Minnesota, University of. C. L, Critchfield, Heavy Particle Component:

Minnesota, Univérsity of. J. H. Williams, Precision Particle Scattering?

Minnesota, University of. J. H. Williams, 50 Mev Ion Accelerator.

Nebraskae, Univergity of. Theodore Jorgenson, Jr., Energy Losses of Low Enerpy
Charged Particles. )

New York University. 8. A.Korfl, Relative Neutron Intensities.®

North Carolina, University of. A. V. Masket, Nuclear Disintegrations in Phote
graphic Plates.

North Caroling, University of. E.D. Palmatier, Studies of Narrow Showers ang
Intengity Fluctuations.

Northwestern University. J. H. Roberts, Use of Photographic Emulsions Ep.
riched in Lithium 6,

Notre Dame, University of. Bernard Waldman, Energy Spectra of Txcited
Nuclei.?

Nuclear Development Associates. Herbert Goldstein, Fast Neutron Data,

Ohio State University. J. N, Cooper, Nuclear Spectroscopy with Van de Graaff
Generator,

Ohic State Universify.
Paramagnetism.

CGlio Btate University. Herschel Hausman, Modification of 42-inch Cyclotron.

Oregon Staule College. 1B, A. Yunker, Construction of 37-inch Cyclotron.

Pennsylvania, University of.” W. F. Love, Solid State Physics at Low Tempera-
tures.

Pennsylvania, University of. W. E, Stephens, Beta and Gamma Ray Studiex”

Pittsburgh, University of. A. J. Allen, Precision Particle Seattering.’ .

Princeton University. G.T. Reynolds, Meson Energy Spectra Stars and Bursts”

Princeton University. M. G. White, Nuclear Research using 17 Mev Cyclotron

J. G Daunt, Low Temperature Physics and Nucleur

I Contract administered throngh the Office of Naval Besearch, Washington, D. C.
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(o Rico, University of. Letitia Del Rosario, Meson Studies at Low
P ndes: o

e Dniversity. Ernst Bleuler, Research with Cycleiron.
" e University. Karl Lark-Horovitz, Modification of the Cyclotron.
Wdﬂg pniversity, F. F, Rieke, Electron Accelerator Development,
purd¥ ersity. R. M. Whaley, Research with Synchrotron.

h ol '1;
P’rdu:if;i}’owtechnic Institute. G. N. Glasoe, High Speed Coincidence Cir-
- ‘sts and Beta Ray Spectrometry. o
. Ingtitule. T. W. Bonner, Nuclear Physics of Light _Elements. -
L ester, University of. R. E. Marshak, High Energy Z\-‘uclear Physics.
T8 Dniversgity, F. G, Dunnington, Nuclear Moments®
3 ford Umiversity., Felix Bloch, Nuclear Moments.”
Wfo»rd Untvergity. E. L. Ginzton, Billion Yolt Electron Reactions.?
] s:mﬁwge, Universify of. EKurt Sitte, Cosmic Ray Research.
MM Dniversity of. E, 1. Hudspeth, Fast Neutron Interactions.
: :«ﬁde’rb"“ University. 8. K. Haynes, Beta Ray Spectroscopy. '
yanderbil? University. D. L. Hill, Neutron Spectroscopy with Specific Ioniza-
tion Techniques. B
: ‘W;,,'Wmn, University of. J. X Henderson, Meson Moments and Posmve.

3 .
o #gmw:m, University of. A, L. Hughes, XNuclear Structure and Shell I
seructure.’ '
washington, University of. J. H. Manley, 60-inch Cyclotron Program.
wushington, University of. R. D. Sard, Meson Production and Disintegration
risconsin, University of. J. R. Dillinger and C. K. Mclane, Low Temperature

Physics.
Fisconsin, University of. R. G. Herb, Nuclear Research with Blectrogtatic

Generator.

Figconsin, University of. R. G. Sachs, Theory of Light Nuclei.

vole University. Gregory Breit, Theory of Nuclear Structure.?

Tole University. Henry Kraybill, Atmospheric Showers?

Yole University. H. O. Pollard, Energy Levels, High Speed Counting Tech-
niquea’

Yolo University. H. L. Schultz, Neutron Cross Section Measurements.

Tole University. W. W, Watson, Radioactivity Studies.
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» BIOLOGY, BIOPHYSICS AND MEDICINE RESEARCH CONTRACTS
Biology

- dgricwliure, Department of. H. R. Bird, Embryonic Metabolism and Internal

ir *  Rediations,

Apriculture, Department of. F. W. Parker, The Improvemenit of S¢il Man-
dgement and Crop Production Through Investigations with Isotopes.

dgriceliure, Department of. Berley Winton, Study of the Effects of Radiation
on Chickens.

dmerican Aeat Institute Foundation (Chicago)., B. S. Behwelgert, Relation
of Vitamin By, to Nucleic Acid Metaboligm,

"—'—-—._____
1Contract administered through the Office of Naval Research, Washington, D. C.
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Amherst College. P. T. Ives, Research in Radiobiology and ]?.'1r:)cmﬂmcal
netics Using Radioactive Tsotopes. G

Amhnerst College. G. W. Kidder, Studies on Nucleic Acid and Free Nue]
Synthesis in Normal Tissue and in Tumor Tissue Using Carlign 14,

Arizona, Universily of. W. H, Fuller and W. T. MeGeorge, UmiZation
Phosphorus frow Biological Material and Uptake of Strontium by v, of
Type Crops. ous

Arkansas, University of. Jacob Sacks, Study on the Phosphorylation Crale
the Intact Animal Using Radioactive Phosphorus. U

Arkansas, University of. J. M. Siegel, Investigation of Intermediary Metay,.
lism of the Photosynthetic Bacteria.

Buaitelle Memorigl Institute. K. 8. Chester, The Nutrition of Obligate Pﬂrusiu_.E
in Plants,

Battelle Memorial Institute, E. 8, Chester, The Use of Radioactive Indicato,
in the Study of Mode of Action of Fungicides. 3

Boston University School of Medicine. W. C. Boyd, Blood-Group-Specific Hexunz;.
glutinins from Plant Sources, s

Boyce Thompson Institute (Yonkers). G. L. McNew, Use of Tracer. .abelleq
Fungicides in Determining the Mechanics of Protecting Plants from Fungug
Diseases,

Brown University. J. W. Wilson, The Role of the Intestinal Flora in Radiatign
Injury. X

California Institute of Technology. G. W. Beadle, The Genetic and Criologicg
Effects of High Energy Radiation?

Californie Instituie of Technology. Henry Borsook, Biological Synthesiy of
Protein with Use of Isotopes.® '
California, Universily of. H. A. Barker, WW. Z. Hassid, and C, Q. Delwiche,
Tracer and Enzymatic Studies on the Metabolism of Plants and Bacteria,
California, University of (Davis). A. 8, Crafts, The Use of Radiocactive s
topes and Other Indicators to Study Absorption and Ddistribution of Herbi-

cidal Chemicals in Plants.

California, University of (Davis}. G. H. Hart, The Effect of Radiation on Work
Capacity and Longevity of the Dog. '

California, University of. Louis Jacobzon and Roy Overstreet, Study of the
Ioternal or Metabolic Factors and the External or Environmental Factors
Influencing Jon Absorption by Plants.

California, University of (Davis). Max Kleiber, Infermediary Metabolism of
Orgapic Compounds and Biological Synthesis in Farm Animals,

California, University of. P. R. Stout, Micronutrient Element Nutrition of
Plants as Determined by Essential and Non-Essential Roil Borne Heavy
Metals of Importance in Plant Nutrition.

California, Universily 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-
apisms of Action of Physiologically-Active Substances, with Particular Appli-
cation to Drugs upon the Autonomic Nervous System.

California, University of, at Los Angeles. 8. 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 upot
Reactivation of Ultraviotet Treated Photosynthetic Micro-organisms.

Chicapo, University of. E. M. K. Geiling, Biosyntbesis of Radioactive Drug
Compounds,

2014,

3 Cgontract administered through the Office of Naval Research, Washington, D C
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Aaric-u!tﬁral College. J. G. Dinwiddie, Jr., Investigation of the Mode -
rird gon of Maleie Hydrazide as a Plant Growth Regnlator. '
of A‘; g University.  Theodore Dobzhansky, The Population Genetics of Species

Lt

il proﬁophﬂa'

o pniversity. C. G. King and H. B, Burch, To Identify Precursors and
st preducts Containing Radlocarbon, in Studies of the Role of Glucose,

gnd cbic Acid, etc., in Metabolism,

* vig Oniversity.  J. H. Taylor, Nucleic Acid and Protein Synthesis in 1n-
f‘-’-’"”}duﬂ Cells and Chromosomes Studied by Radioactive Tracers and Aunto-
givl

(adiogTApbE-

yiout Agricultural Experiment Station. J.G. Horsfall and A. E. Dimond,
' M:;py of Plant Disease by Nuclear Radiations,
_"The;z [niversity. M. R. Zelle, Cytological and Genetic Studies of Bacteria
AN

h;s Relﬁted to Effects of Radiation.

S University of. A, M. Clark, Radiation Effects mpon Haploids and

‘ninloids of Habrobracon,

Dlwgﬂ{versity. I, E. Gray, (A) Studies on Synthetle Potentinlities of Liver
‘m’{w lel In Vitro; (B) Bhell Formation in Mollusks as Studied by Radlolsotopes.
hucgﬂwersiw. P. J. Kramer, Study of the Factors Affecting the Absorption
pﬁenadioactive Phosphorus by Mycorrhizal and Nouw-Mycorrhizal Roota. of

e : '
b w. Thursion Laboratories (Los Angelex)., B. H. Ershoff, Comparative

gitects of the Known B Vitamins and an Unidentified Antitoxic Factor in Liver

@Radiation Injury in the Rat,

EoTY University. A. V. Beatty, Studies of the Influnence of Oxvgen Level and
Temperature on the Effects of Ionizing Radiation,

Faridd, University of. G. K. Davia, J. P. Feaster, and A. M. Pearson, Con-
cenration of Mineral Elements in the Fetus and the Relationship to Placental
trgnsfer of these Elements, , _

furdham University, E. V. Brown, Fate of Thiamine and Thiamine Analogs
in the Animal Body. Mechanism of Thiamine Inhibition by Thiamine Analogs.

srdham University. F. F. Nord, Investigation on Epzymatic Degradation of
xative and Chemically Modified Proteins.

Seorgia, University of. E. P. Odum and J. J. Paul, An Beological Study of Land-
- Tse, Succession, apd Indicator Invertebrate and Warm-Blooded Vertebrate

Popuiations of the Savannah River Operations Areas.

Milton Harrls, The Chem-
istry of Biosynthesized Isotopically Labelled Cellulose snd Allied
Poiysaccharides,

Hareard  University, Karl Sax, Intensity of Radiation snd Chromosome

Breakage®

gwerd University. L. A. Hansborough, The Effect on Fertilization and De-

telopment of Labelling the Germ Cells.

Heky, University of, W. K. Ferrell, and E. H. Hubert, A study of Absorption

and Translocation of Mineral Elements in Diseased and Heulthy Western White
Pine by the Use of Radioactive Materials.

University of. I €. Guusalus,

Intermediary Metabolism of
Carbohydrates.

diniis, University of. R. G. Hansen, Utllization of Carbon 14 in Studies of

e Metabolism of Lactose.

e

1
Contraet 2dministered through the Office of Naval Research, Washington, D. C.
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Dry 5

. . . 0n the Mey,
olism of Vitamins and Amino Acids. s

Illinois, University of: H. H. Mitchell, Content in Human Tissues of E
Trace Elements. levi,

Indiana University Foundation, Felix Haurowitz, The Mechanism of the @
bination of Antigen and Antibody. oy

Indiana University Foundation. H. J. Muller, The Influence of Radiat;
Altering the Incidence of Mutations in Drosophila.

Indiang University Foundation. T. M. Sonneborn, Specific Immobi
Substances (Antigens) of Paramecium Aurelia.

© Indiana University Foundation. W. J. van Wagtendonk and W, A, Mitehig,
Immunochemistry of Paramecium Aurelia. L,

Interior, Department of. W. A. Chipman, Survey of the Accumulation of Rag,
activity in Marine Invertebrate Animals. G

JTowa State Colleye. Samuel Aronoff, Metabolism and Physiology of Roots,

Jowa State College. J. W. Gowen and Janice Stadler, Quantitative Study
Lifetime Slekness and Mortality and Progeny Effects Resulting from Exbos of
of animals to Penetrating Irradiation. Tre

Towa Ktate College. Fritz Schlenk, Nucleic Acid Metabolism.

Towa State College. L. A. Underkofler, Combined Biochemical and Physio.
logical Action of Tyrosine and Vitamin B,,.

Towa State College. C. H. Werkman, Synthesis and Dissimilation of Bacterig)
Nucleie Acids.

Johne Hoplkins University. Robert Ballentine and W. D. McElroy, Metaboligpy
and Functional Significance of Cobalto-Protein.

Johns Hopkins University. B. F. Chow, Purification of Intrinsic Pactor ia
Gastric Juice,

Johns Hoplking 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 Virms Resistant or Vice Versa; (B} Chemilcal ang
Nutritional Stundies of Bacterial Viruses.

Johns Hoplking University. W. D. McEIroy and C. P. Swanson, Modification
through the Use of Supplementsl 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 College of Agriculiure and Applied Science. P. A, Dahm, Studles
of Insects and Ingecticides with Tracers.

Kansas, University of. C. A. Leone and A. B. Leonard, The Hemopotietic Physi-
ology of Native Kodents,

Kentucky, University of. H. P. Riley, The Protective Effect of Certain Chem!-
cals on the Sensitivity of Plant Chromosomes to Ionizing Radiation.

Long Island Biological Assopciation, Inc, Bruce Wallace, Adaptive Value of
Experimental Populations Bxposed to Radiations.

Louisiana Siate University and Agricultural and Mechanical College. H J
Bennett, The Effects of Radioisotopes on the Developmental Stages of Trema-
todes,

Louisiana State University and Agricultural and Mechanical Colicge. 1 F
Christman and Virginia Williams, The Effect of Biotin on Acetate 1tiHzafon
and Lipide Synthesis by Micro-organisins,
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- pC
State University. H. E. Wheeler, Investigations vf the Physiology,
@ usﬁ‘an ;o5 and Host-Parasite Relationships of Plant Pathogenic Fungi by the
of Radioisotopes.
rse piological Laboratory, Woods Iole, Mass, P.B. Armstrong, (A) Studies
thH" e physiology of Marine Organisms Using Radioisotopes; (B) Investigation
on e Biochemistry of Cell Nuclel Using Radioisotopes.
"f 1and, Iniversity of. J, C. Shaw, The Metabolism of Radioactive Carbon
Wﬂ pounds in Lactating Ramivants,
1and, University of. Edward Steers, The Nature and Funetion of the
tacement of P-Amino-Benzoic Acid by D-Lysine as a Growth Factor for
obacilius Arabinosus 17-5.
eits, University of. P. A. Swenson, Effects of Ultraviolet Radiations
- pposphate Turnover of Yeast Cells in the Presence of Galactose,
wﬂ‘ an State College. LR. U. Brerrum and C. D. Ball, A Study of Trans-
petbylation io Plants Using Carbon 14 as a Tracer.
an State College, PBergene Kawin, The Metabolism in Ammals of Some
mﬂlonuc].ides Derived from Fission,
gichigam Siate Coliege. H. B. Tukey, The Absorption and Utilization of Radio-
getive Minerals Applied to the Leaves of Plants.
gichigen State College. 1. F. Wolterink and E. P. Reineke, Hormonal and
xatritional Factors which Influence the Biological Half Lives of Calcium
and Strontium in Animals (Including Studies of Intestinal Absorption},-
yichigan, University of. J. ¥. Neel, The Estimation of the Rate of Mutation
of Certain Human Genes.
Ytinnosotd, University of. R.T. Holman, Studies in Lipid Metabolism by Means
of Rediocactive Tracers.
yinnesota, University of. W. E. Peterson et al, Study of Milk Fermation by
the Use of Radicactive Carbon Compounds.,
pinnesota, University of. E. C. Stakman, Effects of Radicctive Substances on
Plant Pathogens and Other Micro-organisms.
gissouri Botanical Gaerdens. Edgar Anderson, Investigation of Natural and
Rediation-Induced Mutations in Nicotiana.
Yissouri, University of. Bamue] Brody, Determination of Thyroid Activity in
Farm Animals by the Use of Radioactive Tracers.
Yissouri, University of. Jacob Levitt, Translocation of Minera! Substances in
Piznts. '
Hisgouri, University of. L. J. Stadler, The Genetic Nature of Induced Mutations, _
Yebraska, University of. E. F. Frolik and Rosalind Morris, The (Gepetic Effects
of Thermal Neutron Irradiation of Crop Seeds.
Yew York Medical College. Carl Neuberg, Factors Influencing the 8olubility of
Heavy Metal Compounds and Their Metabolism,
Sorth Coroling State College. W. C. Gregory, Effects of Nuclear Reactor Radi-
ation upon Genetic and Physiological Characteristics of Peanuts,
Yorik Caroling State College. N. 8. Hall, Study of the Movement of Ions Through
Rotl Systems.
Yortk Qarolina Stale College. . B. Tove, A Study of the Effect of the Diet on
Lipid Metabolismm 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.
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North Carolina, University of. Maurice Whittinghill, The DPartial gy,
of Lethal Genes Before Reproduction in Drosophila by the Use gof B
mental Afents,

Northwestern University. G. H. Mickey, Compurisen of the Delayeq
Produced by Chemical Mutagens and by X-rays,

Notre Dame, Univereity of. C. 8. Dachoter, Study of Protection of Vipyg Svg
Against Irradiation. i

Oberlin College. G. L. Scott, Studies on the Physiology of Ion Accumulayy,

lnutluﬁ
m‘li‘un.
Effec,

n .
Klectrolyte Balance in Living Cells. A
Ohio Agricultural Ezperiment Station, Thor Kominedahl, The Physiology &
Genetics of Plant Pathogenic Micro-organisms When Grown (n the Preaenc&ml
of

Various Radloisotopes,

Oklahoma Agricultural end Mechanical College. R. M. Chatters, Effectg ¢ Rad;
ation on Plant Growth. : .

Oklahoma Agricultural and Mechanical College. Robert MacVicar, Isotepe
vestigation of the Mechanism of Nitrate Reduetion in Bacteria,

Oklahoma Research Imstitute, University of. R. W. Goff, 8tudy of the Effeots
of Isotopie Irradiation on Embrronic Capiliaries.

Oklaloma Research Institute, University of. ILawrence Rohrbaugh ang B 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, Vitamln.Ammu
Acid and Carbohydrate-Amino Aecld Interrelationships, Using Isotopic Tracers,

Oregon Biate College., 8. C. Fang, The Mode of Action of Labelled 2, 4-Dichiorg.
phenoxyacetic Acid and Similar Agents.

Oregon, University of. F. J. Reithel, An Investigation of Lactose Synthesis 1y
Mammary Gland Homogenates.

Pennsylvania, University of. E. D. DeLamater, Studies on the Crtology ang
Cytochemistry of Micro-organisms,

Pennsylvania, University of. D. R. Goddard and William Stepks, A Study of

" Sulfate Reduction and the Blosynthesis of Orgapic Sulfur Derivatives ig
Higher Plnnts,

Pennsylvania, University of. Stuart Mudd, The Internal Organization of Normsj
and Phage-Infected Bacterial Cells, With Especlal Reference to Activation of
Latent Phage Infection by Ultravioiet Radiation.

Pennsylvania, University of. D. W. Wllson, Synthesis of Isotopic Carbon Com.
peunds Used In Biochemistry.

Pittaburgh, University of. Ralph Buchsbaum, The Effects of Radiation on
Living Cells in Tissue Culture in Perfusion Chambers.

Pitigburgh, University of. M. A. Lauffer, Study of the Correiation of Radiation
Effects With Physical and Chemical Changes in Viruses,

Purdue Research Foundation. Henry Koffler and P. A. Tetrault, Use of Radio-
active Isotopes in Studying Mold Metabolism With Emphasis on the Assimils-
tory Mechanisms of Penicillium Chrysogenum and Other Representative Malds.

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 Teclk-
nique in the Field of Cellular Metabolism.

Reed College. A. H. Livermore, The Biochemical Synthesis of Peptide Bands.

Reed College. A. F. Scott and A. H. Livermore, The Effect of lonizing Radiation
on Biochemical Compounda.

Rice Institute. A. C. Chandler and R. V. Talmage, Physiological Actiot of
Relaxin and Related Studies on Cellular Metabolism.
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=80
= . Jackson MHemorial Laboratery (Bar Harbor, Maine). E. 8. Russell and
g, Murra¥, The Maintenance of a Genetically Controilled Colony of Mice

W Researt.h
0 Univereity. J. E. Gunckel, Histological and Physiological Effects of

mgﬁ fd;duon on Tradescantia Paludosa,
ors ppdversity. H. H. Haskin, Dlstnbutwn and Accumulation of Radio-

R“w g of Physiologicel lmporiance in Shellfish.
i"om%eonege A. F. Blakeslee, Studies on LEffects of Neutron Radlation on

momosome and Gene Changes in Datura.

- o onian Institution. R. B, Withrow, A Biochemieal Investxgatmn of Radiant
_gm:f?‘*ﬂy as it Affects Photomaturation in Green Plants,

m carolina, University of. W, E. Hoy, An Ecological Study of the Land
Pinllts and Cold-Blooded Vertebrates of the Savannah River Project Area
pefore and After Installations Have Been Completed. .

outh Dakota State College. E. 1. Whitehead and O. E. Olson, Metabolism of

Qelelﬂum and Radieactive Sulfur in Plants,
gouthern California, University of. H. J. Deuel and A, L. 8. Cheng, Effects of

gadintien on Intestinal Absorption and Metabolism of TFats and Carbohydrates.

cm”*m’ Hitnots University. C. C. Lindegren, The Effects of X-Irradiation
£ » 8 Polyploid Series of Yeast Cultures Contalning Determined Amounts of

q:z;m Research Instituie. H. BE. Skipper. Body Retention of Carbon 14.
southern Research Institute. H. E. Skipper and L. L. Bennett, Jr., Use of Radio-

active Isotopes for Study of Certain Chromosome-Coenzyme Relationships,
gtanford Untversily. A, C. Giese, Studies on Photoreactivation Following Ultra-

riolet Irradiation Injury.

syroouge Unéversity. B. 8. Strauss, The Study of Interrnediate Carbohydrate
Metabolism in Neunrospora Using Radioactive Carbon and Biochemical Mutants.

repnessee Agricultural and Industrial State College. H. B. Crouch, Radiation
gnd Tracer Element Studies on Certsin Pathogenic Protozoa and Nematodes
of Rodents.

Tezay Agricultural and Mechanical College. J. H. Quisenberry, Effects of X-ray
Irradiation on Repruduction of the Domestic Fowi {Gallus Domesticus).

Teras, University of. J. W. Foster, Studles of the Metabolic Processes in Molds
and Fungi with Carbon 14,

Tezas, University of. JFack Myers and L. O. Morgan, Study of the Relationships
of Algne to the Disposal of Iindloactive Wastes,

Tezas, University of. W, 8. Stene, Research on Direct and Indirect Effects of
Radiations on the Genetic Systems of Organisms.

[nion College. L. B. Clark and G. Heidenthal, (A) Biological Effects of High
Yoltage Radlation; (B) Radlation Genetics of Habrobracon.

Ctah State Agricultural College. Clyde Biddulph, Use of Radlolsotopes in the
Study of Reproduction.

Ciah State Agricultural College. D. W, Thorne, Use of Radioiron in Studying
Lime-Induced Chlorosis.

Utah, University of. L. P. Gebhardt and L. T. Samuels, Use of Labelled Phos-
phore8 in the Study of Nerve Tissue Metaholism During Invasion of Neuro-
tropic Viruses,

Ttah, University of. J. D. Spikes and R. W. Lumry, Studies of Photosynthetic

Processes in Cell-Free Preparations Using Radiation.
rirginia Polytechnic Institute. E. P. Johnsop, Radioactive Isotopes to Trace

Leucosis and Newcastle Disease in Fowls.
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Washington, State College of. Orlln Biddulph, Ahsorption, Translocaﬁ(m . HO-;{:O
Deposition of Radioactive Elements in Plants. g 3 of
Washington, State College of. Orlin Biddulph, The Zinc Nutrition of Planty . ‘ jdaht

Caleareous Soils. : T Qui
Washington, State College of. Noe Higinbotham, The Rate of Movement of lop. | ATt
Into and Through Parenchma Tissue as Affected hy Rate of Water Uptak, * jino
Washingion, Stete College of. H. B. Milne, The Effect of X-rays Upon tp, o, ’ of -
tieal Specificity of Papain. ; K ans
. Washington, State College of. R. A. Nilan, A Study of Factors Iﬂﬂuencing t anc
Biological Effects of X-rays. ¢ Aard
Western Resorve University. H. G. Wood and L. 0. Krampitz, Intm'm&diary act
Metabolism of Carbohydrates by Bacteria, Hass
Wisconsin, University of. R. H. Burris, M. J. Johnson and P. w, Wilsoy Poi
Metabolism of Organic Acids in Higher Plants and Micre-organismg ! act:
Wisconsin, Undversity of. R. H. Burris aud P. W. Wilson, Biological Nitroggn : Atieht
Fixation with Isotope Tracers. L act.
Wisconsin, University of. D. BE. Green, Effects of Radiation on Enzymes i the F Nerw -
Crelophorase System. - - in -
Wisconsin, University of. Joshua Lederberg, Cytogenetic Effects of Radiatong - ru
on Bacteria. ) Nortt
. Wisconsin, University of. P. H. Phillips, Long-Time Effects of Intefmittem ! phc
Radiation on Dogs. ' f- oOrege
Wisconsin, University of. A. J. Riker and J. E. Kuntz, The Use of Radionctjr, Ind
Isotopes in Determining the Role of Root-Grafting in Forest Trees, pittsl
Wyoming, University of. Irene Rosenfeld and Q. A. Beath, Investigations ot § pa;
the Interrelationship of Sulphur, Phosphorus and Calcium in Seieninm Me. Bloan
tabolism in Plants and Animals. dJ.
Yale University. D. M. Bonner, Relationship of Genes to Biochemical Rege. Ion
tions in Neurospora. vtah,
Yale University. M. I. Bunting, The Genetics of Serratia as Revealod by Ra
Radiation. Vand
Yale Univerzity. N. H. Giles, Jr., Investigations on the Cytogenic Pffects of jes
Radiations, : Wash
Yale University., B. C. Pollard, Irradiation of Viruses and Large Molecules. Tet
' Ion
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pniversily. Herman Bransdh, Kinetic and Mass Spectrometric Studies

1 g b’ a1l Systems with Radicactive and Stable Isotopes.
ang Bloﬁﬂisjgfaguege. C. W. Mclntosh and A. E. Taylor, Determination of
Oty 1y jaah? fjtjes of Certain Radioactive Materials in Ground Water and Soil of
. A n and Adjmcent to the National Reactor Testing Station.
F Iollx _ ,{Lref;b Dniversity of. G. A, Bennett and R. A. Harvey, Distribution and Effect
e. : e ;l-dioactive Caleium and Strontium in Bone Development,
' On. F- M!I:g oniversity. F. E. Hoecker, Studies of Bone Metabolism Using Radium
'g the mdu;lfgmz?:;itvrsity. W. A. D, Anderson, The Pathological Effects of Radio-
HE ve Isotopes of Calcium and Strontium on Bone and Soft Tissue.
tdia,..y B ?:._-___-g chuscits Institute of Technolopy. R. D. Evans, Radium and Mesothorium
;'-.-"1"4"r ;::;wmg, and Doesimetry and Instrumentation Techniques in Applied Radio-
‘flson .
o “’;“;‘;f University of. H. J. Gomberg, High Resolution Detection of Radio-
Togen, . ..fcﬂfﬁ Isotopes.
o york University. M. B. Sulzberger and V. H. Whitten, Effects of Thorium-X
0 the ;‘."’T: gelected Vehicles Applied to the Skin of Man, and the Effects of Selected
e pure Beta Emitters on the 8kin of Man.
ttiong F= primoestern Universily. E. L. Hess, The Separation of the Proteins of Lym-
- ': phold Tissue and Their Characterization as Regards Radiation Sensitivity.
Ittent F: , University of. F. B. Queen, Evaluation of Body Content of Radinm in
mdividuals with no Known Exposure.
ICtive £ pteburgh, University of. A.J. Kammer and T. F. Hatch, Hazard from Inhaled
'g particulate Matter.
e of sloan Kettering Institute, Memorial Center for Cancer and Allied Diseases.
t Me. - 1. 8 Laughlin, Equivalence of Absorbed Radiation Evergy and Cavity
Renc. Jopization, _ o .
Utah, University of. J. Z. Bowers, Toxicity Studies of Plutonium and Other
4 . Radioactive Bubstances in Animals. :
T %3 ronderdilt University. J. I Hopkins, Elementary Particle Scattering and Stud-
ta of j% "ies of Decay Schemes. '
3 Washingion University (St. Louis). W. M. Allen, W, B. Seaman, and Miche)
‘. ; Ter-Pogossian, Comparative Study of the Biological Effects of X-rays and
H lonizing Radiation from Radioisotopes,
i Washinglon University (8t. Louis)., H. G. Schwartz, W. B, Seaman, and Michel
3 Ter-Pogossiag, Study of Alteration in the Blood-Brain-Barrier Associated with
% Pathological Conditions of the Central Nervous System.
- Nu- ; WW"{}"W% .Univerait-y of. F. 1. Badgley and R. G, Fleagle, Determination of
zical ; Relationships Between Temperature Lapse Rate, Wind Speed and Wind Shear
ltore 3 (Atmosphere Turbulence Study).
i Woshington, University of. P.E. Chureh, Changes of Wind Speed and Direction _
retry %‘ fith Height in Relation to the Vertical Temperature Distribution.
lzing £  Waeonsin, University of. D. M. Angevine and J. J. Lalich, Development and
E Application of Historadiography in Relation to the Distribution of Mass and
ctive % Localization of Flements in Normal and Pathological Tissues.
3
iadi E Medicine
din-
’ Q drkensas Medical School, University of. P. L. Day and Isadore Meschan, Stud-
Jtion g les on the Biochemical and Nutritional Aspects of X-radiation Injury.
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"Beth Israel Hospitol Association (Boston). Herrman Plumgart, The Use of C,a;u-mb-ii
1 131 in Treatment of Heart Diseases and Follow-up Studies on Biologicm 3 3 AL T

. Effects of Radiation. : Acids
" Boston University School of Medicine. Isaac Asimov, Radiati(m-lndu%d 3 oreedmt
.. Changes in Nucleic Acids snd Their Hydrolysis I'roducts. ' j rions €
Boston University School of Medicine. W. W. Jetter, The Effects of Suble, ' grudie
‘Doses of lonizing Radiatien on Physical Performance of Dogs. Relateg Big. puke U
chemical and Pathological Studies. Positre
Boston University. B. R. Lutz, The Effects of Irradiafion on the Fu_nctiolls o puke Ur
Small Blood Vessels of the Hamster and the Frog. ' Tyssue
Boston University, L. C. Wyman, The Effects of Irradiation on the GrOWth puke Un
and Functioning of Traunsplanted or Regenerated Adre_noeortical Tisaue ip the of Hur
Rat. i gmory U
California, Untversity o_f (San Francisco). Herman Becks, Investigations of the ] Probie
Dietary Effects of Radioactive Strontium, Calcium and Phosphoruas. (Dentzﬂ] : Effect
California, University of. 1. L. Chaikoff, Studies on the Induction of Thyroig E plorida,
Cancer Following Administration of Radioactive Iodine. 3 Metabs
Cedars of Lebanon Hospital, University of Southern California. N. B. Fl‘ieﬁman' Fordhan
Effects of Radiation and Chemical Agents on Differentiation of Norma) and _ Radiol
Neoplastic Tissnes, ' " Georyeto
Chicago Medical School. Philippe Shubik, A Study of the Latent Tumor Celjg Bivale
ag Produced by Beta Radiation and a Comparison of the Latent Tumor St Throu:
with that Produced by Chemiecnl Carcinogens. George !
Chicago, University of. H. 8. Anker, Investigation of the Mechanism of ang. Effects
body Synthesis by the Tracer Technique, and ite
Chicago, University of. E. 8. G. Barron, Studies on the Mechanism of Action of Georgia,
Ionizing Radiations. : the 8y
Chicago, University of. P. P. H. DeBruyn, Radiosensitivity of the Lymphocyte Hahnent:
Chicago, University of. C. P. Miller, Bacteriological Aspects of Radiation of Nut
Bickness. to Rat
Chicago, University of. W. L. Palmer, A Study of the Effects on Gastric Tisspes Harvard
of Irradiation Therapy in Peptic Tlcer. ganisn
Chicago, Univergity of. W. H. Tallaferro, The Effect of Localized X-irradiation Harvard
on Antibody Foermation and Antigen Localization. The Site of Antibody Neutre
Formation. Harvard
Children’s ITospital (Boston). L. K. Diamond, Study of the Possible Factors Organ
in Regeneration of Hematopoietic Tissue in the Aplastic Anemias, Both Idio- Harvaerd
pathic and Secondary to Radiation Injury, in Human Subjects. Harvard
Children’s Hospital of Buffale. C. U. Lowe, Nucleic Acid Metabolism in the Factor
Liver and Effects of Radiation. - Blood
Children’s Medical Center (Boston). Sidney KFarber, The Nature of Bleeding and T
in Pancytopenia with Special Regard for Thrombocytopenia and the Vascuiar Haskins
Defect, _ -Acig (
Cincinngti, University of. R. A. Kehoe, F. R. Dutra, and E. J, Largent, Research Institute
on the Biological Effects of Beryllium and Its Compounds. Medes
Coloredo, University af. J. D. Park, Research on the Infra-Red Absorption Iowa, 8t
Spectra of Nucleic Acids, Amino Acids, and Related Compounds. Morpk
Colorudo, University of. T. T. Puck, Bacteriopkaze and Radiation Mechanisms. Jeftersos
ColumUig University. Aubrey Gorbman, Biological Effects of Radiation from Crtolc
Excessive Amounts of Radioiodine. : Johns H
oo Columbia Univergity. Harry Grundfest and David Nachmansohn, Study of Absor
. Changes in Permeability of Normal, Polsoned, and Irradinted Nerve Fibers. Radio
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mbio University College of Physicians and Surgeons. P. B. Hudson and
gors”.

Reiner, The Turnover of Specific Proteins, Protein Fraetions, and Nueleic

X ‘; in Normal and Malignant Human Testis and Kidney. .
Mflh?-zore Inatitute for Psychobiologic Studies {New ‘Em:_l;.) Co Tui, Investiga-

L‘ﬂfens on the Relationship of Human Skin Types to Blood Types and Related
9l

crpdies in the Mechanism of Thermal Injury. _ .
"f priversity. Philip Handler, {A) TLocalization of Brain Tumors Using
e tron-Emitting Isotopes; (B) Renal Fnnction and Metabolism,

si . . .
D«I;:; University. J. 8. Harris, A Study of Potassium Metabolism in Isolated

D:;:S;iwersity Bchool of Medicine, R. W. Rundles, Study of the Metabolism
of Human Bone Marrow. )

gmory pniversity. H. W. Ades, (A} Effect of Radiation on Learned Behavior,

'walem-SoIring Ability and Neural Mechanisms of 'RhESI-lS M(?nke}’s: (B)
gfteer of Radiation on Ground Substance of Loose Connective Tissue.

Florida, University of. F. K. Ray, The Use of Isotopes in the Study of the
Metalolism of Aromatic Amines.

pordhum University, I8, V. Brown, Metabolism of & New Carcinogen Using
Radionctive Carbon,

Groryetoten I_Fnét_:crarity. C. F. Geschickter, A Study of the Redistribution of
Bivalent Metallie lons in Bone Metabolisin apd ir Bone Disease and Neoplasms
Turough the Use of Radioisotopes and Novel Chelating Compounds.

gearpe Washington University. P. K. Smith and E. L. Alpen, Studies of the
Fffects of Radiation on the Bjosynthesis and Degradation of Nucleoprotelns
and its Medifleation by Various Agents,

grorgia, University of. 8. A, Singal, The Effects of Nutritional Deflciencies on
the Synthesis of Phospholipids and Nucleoproteins in the Rat,

Rahnemann 3edical Oolicge 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.

Hervard University, J. C. Aub, Study of Metabolic Activities of Living Or-
ganisms by Means of Suitable Isotopes.

Harvard University, D. G. Cogan and R. D. Evans, Production of Cataracts by
Neutrens and Other Radiations. :

‘Harvard University, A. B. Hastings, Use of Isotopes in Study of Metabolism of
Oreanic Substances in Mammalian Tissue,

Hurvard Uiniversity, A, K. Solomon, Use of Isotopes on Medieal Problems,

Huervard University, Busscy Imstitute of., J. L. Tullis, (A) Investigation of
Factors Regulating the Formation, Maturation, and Liberation of Formed
Bigod Elemerts from Bone Marrow; (B) Further Studies of the Separation
and Utilization of Formed Blood Elements.

Haskins Laboratories, Inc. S. H. Hutner, The Microbiologleal Assay of Nuclele
Acid Coustituents Produced by Radiation Injury.

Ingtitute for Cancer Rescarch, Philadelphia, Pa. Sidney Weinhouse and Grace
Medes, Origin and Fate of Amino Acids in Plants and Animals.

Iowg, State University of. 'T. C. Evans and P. J. Leinfelder, A Quantitative and
Morphologic Study of Radiation-Induced Cataracts. '

Jeflerson Uedical College of Philadelphia. . W. Sunderman, Metabolic and
Cstologic Changes Induced by Metallic Carbonyls.

dokas Hopkins University School of Uedicine. . 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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Johns Hopkins University. J. 8. Friedenwald, Enzymatic Histochemigtry N
Ocular Lens, 't

Johns Hopkins University. J. E. Howard, Investigation of the Mechanjgy,
Bone Deposition and Related Physiological Studies. B

Johns Hopkins Universily. 'T. G. Ward, Metabolism of Phosphorus in VirllS-Hm
Systems. =

Kansas, University of. R. E. Stowell, Cytochemical, Microchemiecal apg Bi
physical Studies of Tumeors and Effects of Radiation upon Cells. e

Eresge Eye Institute (Detroit). V. E. Kinsey, Effects of Neutrons ang Othe
Radiations on the Ocular Lens. T

Lovelace Foundation for Medical Education and Research (Albuquergue), W.p
Lovelace, et al, Indirect Blast Injuries. e

Maryland, University of. T. E. Woodward, Studies on Monkeys Following Ex
posure to Large Doses of Total Body Irradiation. i

Massachusetts Generel Hospital, J.C. Aub, I. T, Nathanson and P. C, Zamecniy
A Biochemical Study of the Effects of Radiation on Cells, '

Massachusetts General Hospital. Stanley Cobb, Effect of Radiation on Learneg
8kill and Judgment.

Massachusetts General Hospitel. Oliver Cope, Effects of Radloactive Iodipe on
Biology of Thyroid Gland.

Massachusetts General Hospital. Alexander Forbes and E. L. Gasteiger, The
Effects of Ionizing Radiation on Peripheral Nerve,

Massachusetts General Hospitel., H. L. Hardy, Establishment of a Berylligy
Case Registry.

Massachusetts General Hospital. W. H. Sweet, The Use of Thermal and Epither.
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Ix 5 = orﬁ gggpf,ml for Chronic IMseases, Daniel Laszlo and K. G. Stern, The

8 tiOﬂShlp of Stable and Radioactive Lanthanum to Nucieic Acid Synthesis

oF the oyl 8 nd Neoplastic Tissue.
. ; [nstitutes of Health, National Cencer Institute. Egon Lorenz, The
I gy et sical Effects of Ionizing Radiations.
4 L swmnd Qenier Hospital. Williamm Damesbek and Marie Stefanini, Physio-
'S'Host - X Eﬂfagv of Platelets and Development of Platelet Substituies.
1 g '. s t;:g;a-nd Deaconess Hospital. 8. P. Hicks, et al, Acute and Chrouic Radia-
( i{).
ugn Ingﬁ; Deaconess Hospitel., 8. P. Hicks, The Effects of Ionizing Radia-
Othey 4’*‘-’" Eﬂon the Developing Mammalian Nerx ous System.
ﬂoﬂﬂ, University. Anna Goldfeder, Studies on the Nature of, and Protec-
W.R E '3""‘0“ from Radiation Injury.
1o B ue york University. Norton Nelson, Influence of Particle Size on the Retvn-_
2 Ex. E t!ﬂﬂ of Mist Particles in the Human Respiratory System.
p— % o0 York University. . W. Smith, Study of Body Fluid Distribution in Hyper-
K _ nswe and Benal Disease and Collateral Physiological Studies.
arn \ vow york University. W. 8. Tillett and Robert Soberman, The Inﬂuence of
ed : Jonlddng Radiation on Enzyme Systems, _
ine o = yew o York Universily, Bellevue Medical Center. J. M. Conrverse, Mario Gaudinn_ )
: _ u.} The Effect of Refrigeration of Human and Animal Skin Upor its Use =
. Th .:.7; smn Grafts FOHOW]ﬂg Thermal Illj]]ry, (B) A Study of Antibodjes PrO*_ =
’ ¢ - duced by Homologous Skin Grafts in Animals and in Man,
Mum Yo vork Researc#Foundatwn State University of (Albany). J. H. Ferguson,
and M. F. Hilfinger, Experimental Transfusion of Bone Marrow into Rabbits
ither. after Total Body Irradiation.
yorth Caroling, University of. Arthur Roe, Effect of Carbon 14 on the Course
Brain of Certain Organie Reactions.

yorth Oeroling, University of. C. D. Van Cleave and C. 1. Kaylor, Radio-
m the antographic Study of Distribution and Retention of Beryllium in the Rat
vorth Dakota, University of. W. E. Cornatzer, The Effects of ‘Whole-Body Radi-
4 - ation on Various Epzyme Systems in the Liver,

yeutic ] Yorthwestern University,  J. A. D. Cooper and H. L. Alt, The Diagnostie and -
5 Therapeutic Use of Radioisotopes in Experimental Medicine.

astro.

LODess,

nt of Northwestern Univergity. Loyal Davis, Further Development and Utmzatmn of - -
Radicactive Dyes in the Diagnosis and Localization of Brain Tumors. '
fects Northwestern University. Smith Freeman, Studies on Radiation-Induced
P Cataracts. S
ation 3 Yorthwestern University. R. W. Schayer, Studies of the Metabohsm and Bio- '
$  gemesis of Histamine, _
dzing 2 Xotre Dame, University of. J . A. Reyniers, Study of the Effect of X-radiation
Z  onGerm-Free (GF) Rais.?
Foxie :i_." Ghio 8tate University Research Foundation. J. L. Morton, Use of Radiolsotopes
% for Cancer Therapy.
nents g Gklahoma Medical Research Institute and Hospital (Oklahoma City). C. D,
ecial 3 Kochakian, Metabolism of Radioactive Sex Hormones.
sonle 2 Otlchoma Research Institute, University of (Norman), S, H. Wender, Isolation
3 tnd Identifieation of Flavonoid Pigments of Use in the Control of Radiation
Bone *':3 Injury,
3
and
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Oregon Medical Sclool, University of. E. L. Osgood and A. J. Seaman, The Ty
fects of Adrenccortical Hormones upon the Cultivation and Transpluntay,,
of Human Blood Cellular Elements, and Follow-up SlLudieg of P‘adiﬂtiun
Therapy Patients.

Oregon Medical School, University ¢f. E. & West, Studies on Lhe 3-T‘~”~ﬂbol:5m
of Cholesterol and Ketone Rodies,

Peter Beni Brigham Hospitel {Boston), F. D. Moore, Intracellular Changeg in
rauma, Depletion and Repair; Biochemical Studies in the Human Being Wity
the Aid of leotopes.

Philadelphia Genergi Hospitel. H. P. Schwarz, The Effects of X-ray Rudiatigy,
on the Infra Red Spectra of Neural and Radiosensitive Yisceral Tissue,

Pittsburgh, University of. F. S. Cheever, The Effect of Radiation on the Virue.
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 gy
tore which Increase the Radioresistance of the Immune Rtesponse.

Pittsburgh, University of, School of Medicine. M. A. Fischer, Mechanism ¢
Protection Against Radlation,

Rochester, University of. L. H. Hempelmann, A Program for Patient Care iy
Radiation Therapy. _

Rochester, University of. G. H. Whipple, Plasma Proteins with Labeled Amip,
Acids?

Sloan Kettering Institute, Memorial Center for Cancer and Allied Diseases,
C. P. Rhoads, et al, Biological Effect of Radiation and Helated Biochemicy}
and Physical Studies.

South Carolina, Medical College of. M. H, Knisely, Develiopment of Methods
for Rapid Demineralization of Bone While Maintaining Soft Tissue Relatlon-
ships and (ood Histological Staining Qualities (Studies of Bone Deminersli.
zation).

St. Louis Univergity. Henry Pinkerton, Study of the Relation of Rickettsial
and Viral Infections to Radiation Injury.

8t. Louis Oniversity School of Medicine. K. A. Doisy, Sr., Metabolism of Steroids
Utilizing Radiocarbon Labeled Compounds.

St. Louis Univereity School of Medicine. E. A. Smolik, The Blood Volume and
Blood Turnover in Cases of Head Injury as Determined by Phosphorus 32
Labeled Red DBiood Ceils,

Syraecusc Univergity. E. L. Lozner, Body Defenses Against Hemorrbage in
Healith and Disease®

Temple University. Robert Robbins, Investication of the Breakdown Products
of Para-Aminobenzoic Acid After Radiation with X-rays.

Tenncssee, University of. C. E. Nurnberger and A, H. Lipscomb, Study of the
Effect of Radioactive Iodine on Patientas with Careinoma of the Thyrold and
with Hyperplastic Thyroids.

Tennessee, University of. R. R. Overman, Mechanisms of Ionic Imbalance in
I'athophysiologic States,

Tennessce, University of. Lester Van Middlesworth, Thyroid Metabolism and
Sturly of the Metabolism of Radicactive Methionine in Tissues,

Tennessee, University of. E. F. Willlams, Jr., Absorption and Intermediary
Metabolism of Caleium, _

Tenncaxee, University of. J. L. Wood, The Origin and Fate of Thiocyanate Ion
in Metaholism. )

% Contract administered through the Office of Naval Resezrch, Washington, D. C.
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33¢€ Oniversity of. D. B, Zilversmit, The Metabolism of Radivactive
o C335E

~ 1oids. .
Gl miversity of. College of Medicine, R. R. Overman, Physiology of

el 14113
Ferhe* nd Joric Balance in Monkeys Subjected to Whole-Body Radiation.

atel B . .
“Jﬂf'ruu Fountution, The (Saranpac Lake, N. Y.). L. D. Scheel, Biockemical
re ;ec[s of Pulmonary Granulomatosis,

Asflt‘ﬂu Foundation, The {Saranac Lake, N, Y.) A. J. Vorwald, Clinical and
Tt

Voerimental Investigntions Concerning the Biclogical Hazards of Beryllinm,

iy coltege. David Rapport, Study of the Relation of Radiation on Reactions

Tufts cigted with Growth.

Aﬂs{; niversity of Louisiane. (, X. Bureh, Jr., Turnover Iates of Chlorine

Tum:; pubidium under Coutrolled Dietary and Therapeutic Conditiens in
azfieniﬁ with Chronle Congestive Heart Fallure and tn Control Subjects.
l;ﬂe Dnivergity of Louisiang. R, H. Turner, The Influence of Radiation

T"B:ﬁ;rv upon Physiolugy of Serum Liplds with Particular Reference to the

.Funct.iﬂn of the Liver.

rylan€ [University of Louisiana. W. 8. Wilde, The Metaholic Exchange of Tigsue
Electrolytes. _

gtak Wedical Bchool, Universily of. P. B. Price and R. E. McDonald, The HEffects
of lonjzing Radiation upon Electrolyte and Water Dalance, Blood Volume and
Nitrogen Metabullsin in Doge. Stuodies of the Therapy of Acute Radiation
injury. - : :

gieh, Onivergity of. M. M. Wintrobe and @&, B. Cartwright, Metabolism of Trace
Flewents in Animals and Men with Special Reference to Their Role in Ery-
thropuiesig.

randerbilt University School of Medivine. W, J, Darby, Study of the Absorption
and Metabolism of Lipids and the Alterations which Occur in Acute Radia-
tivp Injury,

Firyinia, University of. Alfred Chanutin, Effects of Ionizing Irradiation on
Mpunmals. o
firgimia Medical Bchool, University of. C. L. Gemmill, The Metabolic Exchange

of Itadivactive Phosphorus and Potassium in Isolated Cell Systems.

Woke Forest Coliege, Camillo Artom, Formation of Tissue Phospholipides,

Woke Forest College. Q. T. Harrell, Jr., Distribution and Turnover of Sedium
and Potassium in Acute Infections.

Wake Forest College. G. T, Harrell, Jr., et al, Toxicity of Hadiation as Related
to Previous Dameage and the Functional Capacity of an Organ; The Effect of
P-32 and X-rays on Liver and Marrow.

Woshington University (St. Louis). W. M. Allen, Use of Gamma Ray as a
Therspeutic Agent of Carcinoma. -
Washington Univeraity (8t. Louis). G. T. Cori, Enzymatic Mechanisms of

Glyeogen Synthesis.

Washington University (St. Louis). David Lipkin, Synthesigz of Nucleotides
and Related Compounds. _

Washington University (St. Louis). I. L. Shechmeister, Investigations of the
Relationshlp Between Radiation Damage and the Immune State.

Washington, University of. H. J. Dauben, Synthesis of Carbon 14—labeled
Dlethylstilbestrol and a Study of its Metabolism in the Body.

Washington, University of. C. A. Finch, Studies Related to Blood Preservation.

Rashington, University ¢f. ©. A. Finch, Isotope Study of Hematopoiesis in
Man.

Washington, University of. R. D. Ray, Mobilization of Rladioactive Fmitters
from Bone,
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Washington, University of. R. H. Williams and N. D. Lee, Studies or Endge
and Other Faectors Governing the Incorporation of Radioactive Aming A
into Tissne Proteins in vivo.

Western Reserve University. C. E. Carter, The Effects of Iouizing Radiarig
the Content and Metabolic Functions of Ergothioneine in Ilematop(
Tissue,

Western Reserve University, B. M. Dobyns, (A) The Chromeatographic Separs
tion (starch column) of Yodinated Compounds of Normal and Abnurm;:
Thyroid Tissue; (B) A Study of the Physiological Function and Histologica:
Changes of Thyroids Irradiated with Radioactive Jodine, ;

Western Reserve University. H. L. Friedell, Investigations of the Biﬂlogic;u
Effects of Internally Deposited Radioisotopes and Related Radlobigleg,
Studies, )

Western Reserve University. L. A. Mansop and L. O. Krampitz, Effeet of L.
corporated Radioanetivity on the Biclogical Activity of Bacteriophage,

Western Reserve University. A. R. Moritz, Physiological and Pathologic) s
pects of Thermal and Flash Burns.

Westerts Reserve University. H. G. Wood, A Study of Intermediary Metaboligy,
with Isotopically Labeled Compounds in Perfused Organs, Whole Animalg,
and Humauns.

Wisconsin, University of. H. F. Harlow and P. H. Settlage, The Effect of var;.
ous Forms of Irradiation of the Brain on Learned and Unlearned Behgyigp
of Monkeys and of Chimpanzees.

Worcester Foundation for Experimental Biology (Shrewsbury, Mass.). Hudsep
Hoagland and Gregory Pincus, Investigation of the Effects of Radiation ¢p
the Biosynthesis and Metabolism of Adrenocortical Steroids,

Yale University. J. H. Heller, Factors Increasing the Radiosensitivity of Ma)jg.
nant Neoplasms.

rin;
Qi‘d‘

I gy
Hey..

RAW MATERIALS RESEARCH CONTRACTS

Amherst College, G. W. Bain, Conditions Reguisite for Concentration of Urenie
and Uranyl Compounds into Uranium Ore Boedies.

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.
Huomphreys, Development of Analytical Techniques for Evaluating Uranium
Content.

Arizong, University of. W, F. McKee, Sedimentation Studies on the Shinaromp

Formation.

Colorado School of Mines Research Foundation. V. C. Mattson, Study of Ura-
nium-bearing Ore Sampling Procedures.

Columbia University. W. H. Bucher and Arthur Gilkey, Fracture Pattern Studr
of the Zuni and Lucero Uplifts.

Columbia University. Paul F. Kerr, Alteration Studies at Marysvale, Utab.

Harvard University. Clifford Frondel, Mineralogic Research on the Synthesls
of Secondary Uranium Minerals.

Harvord University. Russell Gibson, Reconnaissance Studies in the Big Bend
Region of Texas.

Towa State College. T. A. Banereft, 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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P

-.Eéém-ch Corp. €. W. Livingston, Leaching of Uranium QOres in Place.

n(?o(‘l‘in ig ota, Oniversity of. J. W. Gruner, Mineralogical Investigations with Re-
Acids ﬁmﬁi to Certain Types of Uraninm Ores on the Colorado Plateau.
ftio o -_'-Wrgsﬂm, University of. T. I O’Bl:ieu, Determination of the Relatmn's be-
LUDOIilet if on Uranium and Hydrocarbons in the Asphaltite Ores of Temple Moun-
le . Bb.
Se _m(:gf?mvcrsity of. J. E. Moose, Development Studies on the Benieﬁciation
‘bnopr{::..u; -"e;; Grapium Ores, and Extractive Metallurgy for Recovery of Uranium from
n
tological o];';wania- State College. J. C. Griffiths, Petrology Studies of the Rocks Sur-
‘iolog ounding Urapium Ore Bodies in the Salt Wash Formatioxf. - .
obig) sylvania State College. Harold Wright, Study of Primary Uranmm De-
Ggic __ ts jn the Boulder Batholith Ares. __ o
ot of L ic Research Corp. (. B. Horsley, Design, Construction, Modification, and
o n- Y st Operation of a Working Model of Equipment for the pewateri.ng of a _
feal gg ¥ gglid- lquid Suspension System. ' - )

. nfors Oniversity. C. O. Hutton, Heavy Detrital I.\-pnerals in .the Placer
tabaligy, peposits of the Snake River Area and other Areas in Idaho with Special
Q-Dimam, gmphasis on Thorium Mineralogy. - :

ek, ymiversity of. M. A. Cook and C. J. Christensen, Flocculation and D_e-
of Vars. £ 5 oscculation in Slime Pulp Circuits. . _ _ Co
3ehavior - pich Oniversity of. W. L. Stokes, Sedimentation Studies on the Salt Wash

Formati()ﬂ.
H
1ti§§ S::: REACTOR DEVELOPMENT RESEARCH CONTRACTS
f Malig. " 4reos Corp. R. D. Thomas, Welding of Austenitic Stainless Steel. Study of
wmicro-fissuring and other characteristies, with the objective of improving
. structural usefulness of these steels.
" galifornia, University of. Robert Bromberg and W, L. Martin, Liguid Systems

Engineering Research. Studies of bubble and gas formation in liguid systems

2nd transient behavior of high-temperature, high-pressure water systems,
 Uranie I california, University of. H. B, Gotaas, Research and Development on the Tse

& of Sewage Treatment Processes on Radioactive Wastes, Investigating use
E p ; of sanitary engineering methods for disposal of high-volume, low-level radio-
ranjum. active wastes,
D F i Cernegie Imsiitute of Technology. Gerhard Derge, Electrochemical Separa-
Tranfum 4 tions in Nonaqueous Solutions.
&  Chicggo, University of—American Meat Institute Foundation. H. R. Kraybill,
narump ‘3§ - Utilization of Fission Products. Study of food preservation. '
3  Chicago, University of—Food Research Insgtitute. G. M, Dack, Utilization of
of Ura- g " Fission Products. Studr of food preservation. '
Z Chicago, University of. L. S. Skaggs, Utilization of Fission Products. Study
uStedy  F  of food preservation. ,
Z Oolumbia Universily. E. L. Caden and C. G. King, Utilization of Fisson Products.
Utab. _ ‘f” To study possibilities of & commercial process of food preservation, utilizing
nthests B the bactericidal properties of penetrating X- and gamma radiation, including
Bend mixed fission products. _
g ben Columbia University. J. R. Dunning, Neutron Cross Section Measurements.

folumbia University. W. A. Selke, Utilization of Fission Products. Research
and development on the effect of radiations from fission produets, particularly
the effect of gamma radiation on chemical reactions.
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Commerce, Department of, National Burcau of Standards, Franz Al Shiglys
Caleulations, Detailed calculations of gamma ray attenuation in v, ing
media, covering a wide range of ganima energies.

Commerve, Department of, Nutionul Burcau of Stendards. Ugo Fang, Pey
tion apd Diffusion of High-Energy Gamma Rays. Apalytical ang g
mental studies to provide knowledge basic to design of ERIMA ray shielq,

Designers for Industry. C. H. Standish, Engineering and Fabrication of M‘I'an
Fluame-Spray Prototype Equipment. : &

General Electric Co. Laboratory. ML A, Edwards and W. W, Schbaltz, Utilizg
of Fission Products. Development of high level radiatlon sources.

Harvard Duiversity. Philip Drinker, Air Cleaning. Research and developgp,
on air cleaning, including improved metheds and equipment, sampling ‘“ELhu;lg
and training of personnel. '

Harverd University. H. A. Thomas, Waste Disposal. Determinatioy of dis.
tribution and disposition of radioactive materinl introduced into fregy Witer
reservoirs and stresins.

- Ilinvis, University of. B. B. Babbitt, Effects of Radioactive Elementy on Ap.
aerubic Digertion of Sewage Sludres. Investization of feasibility gp con.
centrating radivactivity using sludze digestion process.

Illinois, University of. H. F. Johustouve, Aervsol Research and Developmeps
Investigation of fundamental properties of aerosels as related to air cleaning,

Interior, Department of, U. 8. Burcau of Mines. R. C. Curey, Incinergtiop of
Rudjonctive Wastes. To develop a practical incinerator for dispusal of solia
combustible radicactive wastes,

Johns Hopking University. Abel Wolman, Disposal of Liguid and Solid Radi,.
active \Wastes, Adsorption of radionctive material on bpatural waterborne
giits; circulation of estuarial waters; distribution of radioactivity chargeq
into instltutional ineinerators; and treatment of contaminated laundry
wastes. ’

Johns-Mansville Co. H. T. Coss, Thermal Insulation Matter. To develop in.
sulations with better insulating properties than tliose now available and
with characteristics suitable for reactor use.

Little, Arthur D., Inc. Earl Stafford and W, J. Bmith, Filter Research ang
Development. Development of high-efficiency, high-temperature, acld-resist.
ant filters for removal of aerosols from gaseous effluents.

Maszsachusetts Institute of Technology. Rolf Ellassen, Water Decontamina-
tion. Removal of radioactivity from water supplies by modifled watertreat-
ment methoeds.

Masgrachusetts Institute of Technology. B. E. Proctor, Utllization 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 Fissicn
Products. Investignte posgible use of fission products and identify arcas
withtn which (a) industrinl uses of such products are technically and eco-
nomically feasible, and (b) further research and development would be
nusefnt, '

Afinnesota, University of. H. 8. Isbin and N. R. Amundson, Reactor Cooling
Investigations to Study Pressure Drop and Transient Flow Characteristics it
Two Phase, Water-steam Systems.

s -1
i
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3 Contract administered through the Office of Navel Research, Washingten, D. C.
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y Umiversity. Gail P. Edwards and William E. Dobbins, Waste Dis-
Feambllity of trickling filter for treztment of dilute radioactive

. ;i; oy
"'"i‘ﬂﬁes'a pniversity. Gordon Strom, Atmospheric Disposal, Investigation of
yeoF RSiTas of using wind tunnels in evaluating disposal of gaseous efiinenta.
pevelopment Assoviaics. Herbert Goldstein, Shielding Studies. Broad
i o of Deld, Including evaluation of sensitiveness of calculated attenua-
to phybicnl data employed, comparison of theoretical methods, colla-
;saﬂ‘ of experimental results, and development of englneering formulae.
weld Process Co. R. A. Wiese, Protective Contings. To provide for
-""":'f“&gopment of methods of applying special metals oo odd shapes.
; d gorp. Herman Kahn, Bhielding Research. Tbheoretical approach to at-
W patton problems, emphasizing Monte Carlo and numerical integration

ods

? me::mgr Polytechnic Institute. L. G. Bassett, Development of Isotope Sep-
‘ -

rﬂtmn Methodes.
mw}aef Polytechnic Institute. J.- O. Hougen, Liquid-Liquid Extraction
sudles. Research in liguid-liquid extractlon; experimentation with pliot-
. alant slze extraction column.
3 tord Researoh Institute.

-
"
e
-

.

P. W. Cook, Feasibility Study of Solar Evapora-

= prate, reduce volume, and decontaminate liguid radioactive wastes.

§ qnford Research Instituie,

Z  pxchange System.

i gnpord Lcsearch Imstitute. P. J. Lovewell, Industrial Survey. To stimulate

jpdustry in investigating uses of fission products and to determine areas
of desirable research and development.

Tezos, University of. E. W, Steel, Disposal of Low Level Radioactive Wastes
by Algne Concentration, Studies of practicality of hand.lmg low-level wastes
ﬂ]rm]gh concentration capacities of algae,

rifts Coliege. T. R. P. Gibb, Research on Light Metal Hydrides as Shield-
tng Compunents for Nuclear Reéactors.

Fate University. R. H. Bretton, Utilization of Fission Products. Research
on effect of rrdirtlons from fission products, particularly gammsa radistion
on chemical reactions,
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= s‘;’:’m To evaluste feasibility of using epergy content in sun's rays to evﬁp—_. T

Nevin Hiester, Development of & Continuous Ion-"' e
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Requrarions or THE U. S. Aroaric Exrrey Conaissigy

Papr 50--CONTROI. OF FACILITIES FOX
vHE PRODUCTION OF FISSIONABLE Ma-
TERTAL
GENERAL PROVISIOKRS
Bee.
501 Basis and purpose,
50.2 | Definitions.

GENERATL, RESTRICTIONS

50,10 License required.

50,11 Activities incident to export.
50.12 Domestic gctivities.

50,13 Other activities.

' “:APPLIGATIONS FOR AND ISSUANCE OF
- LICENSES

50.20 Applications for licenses.

50.21 Isguance of licenses.

50,22 Standards for issnance of
licenses,

TYPES AND CONDITIONS OF LICENSES

50.30 'Types of licenses.

50.31 Conditiong of licenses.

50.32 Revocgtion, suspension, modifi-
cation of licenses.

50.383 Transfer of licenses.

REPORTS

50.40 BReportinz possession or title.
50.41 Reports.

VIOLATIONS
50.50 Penalties for violations.
INTERPRETATIONS, PETITIONS,
COMMUNICATIONS
50.60 Valid interpretations.

50.61 Petitions.
50.62 Communications.

S8CHEDULES

50.70 Schedule A : Class I facilities.
50.71 Schedule D: Class II facilities.
50.72 Schedule B: Exemptions.

APPENDIX 6

EXFECTIVE DATER

A0.80  Effective date,

AUTHORITY : §§ 301 to o0.80,
sive, issued pursuunt to the
Energy Act of 1946 (Pub. Layw
Cong., G0 Stat. 753-ff).

:”1(']!;.
. At‘dlni;,
85, Ty,

GENERAL PROVISIONS

§ 301 Basis and purpoge, The
ulations in this part, for the contr ll‘t' :
facilities for the production of ﬁfi:in?'f
able material, are promulgateq py th;
United Siates Atomie Energy Cﬂﬁlmi:_
sion pursuant to the Atomie Energy a(
of 1946 (60 Stat. T55; 42 U. §. ¢ 15,
el seq.) to effectuate the polipjeg ana
purposes of the Act.

§50.2 Definitions. (a) As ugeg in
this part, the term “facilities fop the
production of fissionable materjs)»
means (1) any equipment or devie.
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 gf
the regulations in this part, classified
as follows:

(1) Class I: Any facility (other than
a Class II facility) capable of producing
any fissionable material, including items
listed in Schedule A (§ 50.7G) ;

{2) Class II: Any item listed in
Schedule B (§ 50.71). The Commission
has determined that such items are fm-
portant component parts especially de-
gigned for equipment or devices capable
gf the prodaoction of fissionable ma-
terial.

{b) The term “person” meang any io-
dividual, corporation, partnership, firm,
association, trust, estate, public or pri-
vate institution, group, the United

 States or any agency thereof, any £ov-

ernment other than the United States,

1Policies and regulations of the U. S. AEC announced prior to July 1952 can be found
In Appendix 4. Fifth Semfapnual Report to Congress; Appendixz 10, Sixth Semianooal
Report to Congregs; Appeodix 4, Ninth Semiannual Report to Congress; Appendis &
Tenth Semiannual Report to Congress; Appendix €, Eleventh Semlannual Report t¢ Qo
gress ; Appendix 6, Twelfth Semiannual Report; and in the Federal Register.
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ireal cubdivision of any such
e nt, and any legal succeessor,

Pt o€ ti"-'& agent, or agency of the
S?nmor other entity, but shall not
foregsP 'e Commission, or officers or
jpeind® es of the Commission in the
(mplOFe of duly authorized functions.
r:erflS;he term “Commission” means

(e mic Energy Commission created
e w&tomic Energy Act of 1946, or its
of 4 ;thoriZed representative.
ﬁ“}F‘aThe term “United States”, when

'i‘m a geographical sense, includes
o merritories and possessions of the
! red States and the Canal Zone.
”ﬂ} The term ‘“fissionable material”

'e ¢ plutonium, uranium enriched in
meaﬁisowpe 235, any other material
X ;:;ch the Coromission determines to be
" ble of releasing substantial quan-
r.iieﬂ of energy through nuclear chain
. ctlon of the material, or any material
;erifically enriched by any of the fore-
-sing, but does mot include source ma-
;El'iﬂlsr ag defined in the Atomic Energy
sctof 1946. :

ify The term “electronuclear ma-
aines” does not include X-ray genera-

ﬂﬂf

(oLs.
GENERAL RESTRICTION

§50.10 License required. Unless au-
thorized by a license issued by the Com-
mission, o person shall manufacture,
produce, transfer, or acquire facilities
tar the production of fissionahle ma-
wrigl. Licenses issued by the Commis-
sigh are of two basic types, general and
mecific (see § 50.30), depending on the
sarure of the activity to be authorized.

§0011 Activities incident to export,
4 specific license must be obtained to
suthorize export from the TUnited
fmtes of facilities for the production
s fissionable material, or to authorize
the manufacture, produetion, transfer,
ar acquisition of such facilities for ex-
part.

§30.12 Domestic activities, (a) A
pecific license must be obtained (ex-
Pt &8 indicated in paragraph (c) be-
%) to authorize manufacture,

175

production, iransfer, or acquisition of
Class I facilities.

(b) A general license iz hereby is-
sued for manufacture, production,
transfer and acquisition of Class IT
facilities which takes place within the
United States and is not for export.
This general license shall be deemed
to inmclude manufacture, production,
transfer, and acquisition of Clasg 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.

{c} No license is required for activi-
tles expressly excepted from the Ili-
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 facilitieg
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 obtalned to authorize
wanufacture, production, transfer, or
acquisition of facliities for the pro-
duction of fissionable material in cases
other than those specified in §§ 50.11
and 50.12 above.

APPLICATIONS FOR AND IS8TUANCE OF
: LICENSES

§ 5020 Applicatione for licenscs.
License applications for the activities
covered by § 50.11 above shall be filed
in duplicate with the United States
Atomic Energy Commission, on Form
AEC-17, copies of which may be ob-
tained from the Commission. License
applications for all other activities shall
be filed by letter.

§560.21 Issuance of licenses. Upon

o determipation that an applieation’

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,

R e
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upon such conditions as it deems ap-
propriate and in accordance with law,
the application filed, forwurding & copy
of the licetise to the applicant.

§ 50.22 Standards for issuance of I4i-
censes. In making the determination
mentioned in the preceding section, the
Commission will be guided Ly the fol-
lowing standards:

(n) Assuring the common -defense
‘and security; .

{b) Assuring an adequate supply of
facilities for the production of fission-
able material; '

. (¢} Preventing the use of such fa-
cilities in a mauner inconsistent with
the national welfure;

{d) Effectunting the policies and
purposes of the Atomic Energy Act
of 1W46.

So far as consistent with these gtand-
ards, licenses will be granted for the
conduct of normal business activities.

TYPES AND CONDITIONS OF LICENSER

§ 50.30 Types of liccnsese. A gen-
eral license has been issued in the cuses
specited in §50.12 (b) mbove and in
such cases the filing of &an applicution
with the Commission is not necessary.
Specific licenses are issued to mamed
persuis in response to applications filed
with the Conunission, So far as con-
gistent with the Atomic Energy Act of
1046, licenses will be designed to fit the
normal business requirements of the
licensee,

$ 50.831 Conditions of licenses. Eanch
license will require the licensee to com-
pl¥ with certain conditions, including
the filing of reports with the Commis-
slon, Wiltful failure of a licensee to
file any such report which truthfully
getz forth all information required, or
willfut failure to comply with any ether
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 zpnulled at any time in the
discretion of the Commission npon a

JLI?PIEBrgI}( ¢

determination by the Gommission
the public health, interest, or g,
requires suell action, or thag the lice
hoas wiilfully failed to comply With ﬁn;
condition of the license. Jgp the &17‘
sence of such a determination, g, Hioq:‘
feution, withdrawal, suspension re\-tl-
ecation or annniment of any licenge Wi;
be made except upon applieatigy there.
for by the licensee or unless, Dri(;»
thereto, faects or conduct Warray '
such action have been calleq to th
tention of the licensee in Writing ang
the livensee has been accordeg OPpor.
tuitity to demonstrate or aclhieye con.
ptinnce with all lawful Tequirenieyty
Nothing ip this part shall lhair tp, a-
thority of the Comnmission to tssue o
amend it8 regulutions in aCcorduneg
with law,

§50.33 Transfer of licenses, Li
censes shall be non-transferubie,

thay
fat,
Ilﬁtxg

ﬁng
€ ut.

RETOETB

$ 50.40 Rcporting possesgion or title,
(1) Any person (whether or not g 3.
censee) wlo, on the effective date of
the regulations of this part, hus 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 dute, file with
the Commission a reasonably detailed
statement of :

(1} The location of the facility;

(ii) Iis present use;

{iil) Its proposed use;

{iv) Its engineering specifications,
including capacity;

{v) The name, title, and nddress of
the persons hanving control of the
facility.

(b) The requirement of t{his section
does not apply to any facility held
under suthority of a contract or ad
arrangement with the Commission.

Note: The term “person” as gefined i
section 18 (¢) of the Atomle Energy Act of
1946 and in 8 50.2 does not inelude the Com-
mission or officers or employees of the Com
migsion in the exercise of duly authorized

functions. Consequently, {he requirement o7
this 8 50.40 does not apply in such cases.
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0L Reporis. Reportz in addi-
Y those called for in licenses may
dult wuired by the Cowmission from
5 ri"go rme, subject to spproval by
f emreau of the Budget in certain
s with respect to the ownership,
wf L manufaeture, production, es-
# pipment, transfer, acquisition or
part- pandling of faeilities for the pro-
e f fissionable material, ag the

‘e{inn a
~ommigsiol may deem NeCcessSary.
k.

YIOLATIONS

50.50 Penaltics for violations, A
Jplation of the regulations in this part
¥ 1t be deemed to be a violation of the
snt:mie Energy Act of 1946, and shall
mb.ff"‘t the violator to the penalties
herein prescribed. In addition, the
Comwission mAay take such action with
raspect t0 the facilities involved in any
giolation a8 it deems appropriate angd in
sccordance with law.

INTEBPRETATIONS, PETITIONS,
COMMUNICATIONS

5060 Valid interpretolions. Ex-
«opt a8 specifically authorized by the
cemmission, no interpretation or expla-
sation of the meaning of the regulations
1n this part issued by any officer or em-
ployee of the Commission other than one
ssued by the General Counsel in vwrit-
img will be recognized to be valid and
pinding upon the Commission,

§30.61 Petitions. DPetitions for re-
ief from any restrictions imposed under
the regutations in this part may be made
by filing a letter, in duplicate, with the
Commission, stating the reasons why
ibe petition shouid be granpted.

§50.02 Communicutions. All com-
municitions concerning the regulations
of this part or any license issued under
them should be addressed to the United
States Atomic Lpergy Commission,
Washington 23, D. C., Attention: Li-
tensing Controls Branch.

SCHEDULES

§30.70 Schedule A: Class I facilities
{se §§ 50.2, 50.20, and 50.40). As de-
fned in §50.2 above, a Class I facility

#any facility (other than a Class I1

177

facility) capable of producing any fis-
sionable materinl, such as {(a) nuclear
reactors or piles, (b) facilities capable
of the separation of isotopes of uranium,
and {c} electronuclear machines{ e. y.,
eyelotrous, gynchrocyelotrons and liuear
ion accelerators) capable of imparting
energies in excess of 1 Mev each to
pesitively charged nuclear particles or
ions.

Notr: Under section 4 (¢} (1) of the
Atomic Energy Act of 1846 the Commission,
as agent of and on behalf of the United
States iz made the exclusive owner of all
facilities for the productlon of fissionable
mnterial other than facllities which (A) are
useful In the conduet of research and de-
velopment activities in the flelds specified
in sectlon 3 of the Act, and (B} do not, in
the opinion of the Commission, heve a po- -
tentlal productlon rate adeguate to enable -
the operator of such faciflities to produce
within a reamonable peried of time a sufl-
clent quantity of fisgionable material to pro-
duce an atomde bomb or any other atomie
weapon. The listlng of a facillty 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 euch facillty for the purposes of mec-
tlon 4 {e} {1} of the Act.

§ 50.71 Bchedule B: Class II facili-
ties (Bee §§ 50.2 and 50.20). A Class II
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,
#nmma radiation, neutrons and protons,
including the following:

(1) Geiger Muelier, proportionsal, or
parallel plate counter scalers,

{ii) Geiger Mueller or proportional
counter rate meters,

(iii) Scalers (adaptable to radiation
detection). .

(iv) Geiger DMueller, proportional
audio, or mechanical detectors,

(v) Integrating ionization chamber
meters and ionization chamber rate
meters,




{vi) Geiger Mueller, proportional, or !
parallel plate counter detector compon- ;
ents.

(vii) Electrometer tube circuirs and
dynamic condenger elecirometers (vi-
brating reed, vibrating diaphragm, ete,)
" capable of measuring currents of less
than 1 micromicroampere.

(viii}) Counter pulse rate mefers.

(ix) Amplifiers designed for applica-
tion in nueclear measurements, includ-
ing linear amplifiers, preamplifiers and
distributed (chain) amplifiers,

(x) Geiger Mueller quenching units.

(xi) Gelger Mueller or proportional
- coincidence units.

“{xii) Dosimeters and electrometers,
pocket and survey types, including elec-
iroscopes incorporating radiation meas-
urement secales,

(xiii) Chambers, pocket type, with
electrometer charger-reader,

(xiv) Electrometer tubes designed fo
operate with grid currents of less than
(.1 micromicroanpere.

(xv) Resistors, values above 1,000
megohms,

{xvi) Scintillation counters incorpo-
rating a photomuitiplier tube.

(xvii) Photomultiplier tubes having
photocathode sensitivity of 10 or more
microamperes per lumen, and an aver-
age amplification greater than 10°,

(b) Massg spectrometers and mass
spectrographs, of all mass ranges, and
their major components, including the
following :

(i) Leak detectors, mass speciro-
meter, light gas type.

(ii) Mass spectromeiers or mass
spectrographs.

(1ii) Jon sources, mass spectrometer
or spectrograph type.

{iv) Acceleration and focussing
tubes, mass spectrometer and spectro-
graph types.

(v) Ionization chambers, mass spec-
trometer detector types.

{vi) Micromicroammeters capable of
measuring current of less than 1.0
micromicrogmpere,

(vii) Electrometer tubes degip,

operate with grid currents of legg o

0.1 micromieroampere, Haay,
(viii) Resistors, values ahgye 10

i megohimns, o
(c) Vacuum diffusion Pumpg

inches diameter and larger (diumulz

N er
measured inside the barrel at (), ilor
jet). "

(d) Electronuclear machineg
their basic component parts, Cépﬂh]g
with or without modiﬁeation, of Sus:
taining potential differences ip EXCesg
of 160,000 volts against the dischargyy
action of positive ion currents in eXf:esi
of 10-" amperes, such as belt type EIec‘.
trostatic generators (Van ge Grasfy
machines).

§ 50.72 Schedule B: Emem\p“ﬂna
The listing in Section 50.71 above o
electrometer-type electronic tubeg and
resistors (see Section 50.71 (a) (xiy
and (xv) and Section 50.71 (b) {viij
and (viii)) shall not be deemed tg coy,.
stitute such jtems component parts of
radiation detection equipment or magg
spectrometers when they have been get.
nally incorporated into (or packaged zg
spares for shipment with) instruments
(such as, but not limited to, pH meters,
spectrophotometers, moisture meterg,
and kilovoltmeters) not capable of de-
tection or measurement of nuclear
radiation or not capable of use as masg
spectrometers.

§ 50.80 Effective date. 'The regula-
tions in this part shall become effective
at midnight, November 20, 1847, this
effective date, which is less than 30
days, subsequent to publication, is found
necessary and apprepriate by the Com-
mission for assuring the common de
fense and security.

(60 Stat. 755-775; 42 U. 8. €. 1801-1813,
Interprets or applies sec. 4, 60 Stat. 769;
42 1. 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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APPENDIX 7

rHE AToMICc EXERGY LABOR RELATIONS
PawgEr

June 1 to December 1, 1952

¢ Atomic Energy Labor Relations
o was established by you during
ing of 1949 in accordance with
endations contained in the Re-
ot of the President’s Commission on
bor Relations in the Atomic Energy
mstﬂllations' In this report, it was
sted that the panel procedures “or
;ﬂmethjng gubstantially eguivalent to
e should be given a trial for a period
of two OF three years.” The third an-
girersary of the panel was passed last
qring. On May 15, 1952, members of
e panel met with the Atomic Energy
Commissiont to report on itz activitles
quring these three years. The Com-
pission decided at that time to continne
the pa_ne} plan.

The panel is now 31 years old. Dur-
ing its life, it has taken official juris-
diction of 52 cases, has helped unof-
frally in the resolution of many
¢dditions] disputes, and has been called
ppen  frequently for advice by the
stomic Energy Commission, by union
oficials amd by contractors. The
methods of the panel have been kept
fierible and, for a government agency,
the amount of informality bag been
maostal, 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 governient con-
trol of the government-owned privately
ierated Atomic Energy Commission
facilities,

When this panel began its activities
2 the spring of 1949, it recognized two
%posing dangers: its procedures could

ran
the §pr

be too attractive to the parties, thus
short-cutting the collective bargaining
process and putting the determination
of atomie energy wages and working
conditions into the hands of govern-
ment-appointed arbitrators; on the
other hand, its procedures might become
g0 unacceptable to the parties that they
would be unsuccessful in aveiding 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 eol-
lective bargaining within and withount
the atomic energy Installations. There
have been no interruptions in those
production facilities considered by the
Atomie Energy Commission to be of
vital concern to fhe national welfare.
In construction alone have harmful
strikes occurred, and these have largely
been concentrated in ome site where
there were problems of an exceptional
nature. JIn this one instance, the panel
helieves substantial progress has been
achieved toward more stable relations.
We believe that the panel procedures
have gerved the purpose for which they
were designed and that they have the
necessary flexiblle 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 flexible procedures employed
by the panel in handling these cases,
it iz difffcult to provide with accuracy

a statistical picture of their composi-

tion. For example, in all cases in which
recommendations were issued before =
settlement was achieved, these recom-
mendations were preceded by mediation
efforts—in some cases over a very long
period of timme. In other instances, the
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panel referred the dispute back to the l others were referred to the 1-\'ati
i Joint Board for Settlement op

parties or to an existing agency €6-
tablished for handling the type of dis-
pute involved. For example, Lhere was
an instance of a dispute over the ap-
propriate bargaining upit which was
referred to the National I.ahor Relga-
tions Board. Several cases were finally

gettled by a decision of The Wage

Stabilization Board or the Construction
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During the 6-month period covered
by this report, as was t{rue in the pre-
vious period, much of the papel’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 geven disputes in production,
three were at the Argonne Natlonal
Leboratory, 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 asg of
December 1.

CASR NO. 45. AEQ INSTALLATION:
Chicagoe, Il 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 Jupe 8.
The immediate issue was a questioy of
workload for the right watchmen, py,
underlying this issue was 8 broader m;q.
understanding between the parties wig
respect to the grievance machinery ang
handling of disputes. After ful] gs
cussion the parties reached an ynder.
standing or the handling of grievances
and n joint study was proposed for
reaching a solution with respect to the
gpecific workload dispute.

During July the officials of the In.
ternational Guards Unlon ealled upon
the panel to 2id in expediting 8 cnse
pending before the Wage Stabiilzation
Roard, and also to aid in explaioing
the delay in processing this case to the
union membership which was growieg
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 meel-
ing Dr. Witte aided the parties in pre-
paring & statement in support of thelr
Wage Stabilization Board petition.

CASE NO. 46. AEC INSTALLATION:
Chicago, Ill.; PARTIES: Argomne
National Laberatory; Internationel
Assoclation of Machinists, Lodfe
#7492,

On May 29 the panel received & 1%
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' om the president of Local 742
o e 8 meeting with the panel
it gettie a dispute which was
0 Jelp ing to develop into a strike.
ppd (€122 formed the international

# el 3D _
1'119_“‘(};; of the union of ihis telegram
{récejved an official request from
. io'f.ﬂter the dispute.
- o anel member met with the partles
= -i;me g and found that there were
Ti® o grievances at issue. Most of
i "ngme'--hgwever, was spent in discuss-
. 2 P geneml relationships between_ the
o mﬂgé. At the econclusion of the con-
s jce, both sides apgreed to repew
= f'if . efforts to adjust their own griev-
and told the panel that they ex-
that these efforts would be sue-
astal:
The panel has beard nothing further

: oncerning this matter,

CASE NO. 47. AECINSTALLATION
panford, Wash.; PARTIES: Atkinson-
F  jones Construction Co.; International
: grotherhood of Teamsters, Local 839,

;B{!('s

0o June 12 the panel received a tele-
«am from the company stating that
e Teamsters were on strike at the
ganford production site. The panei
sivised President Tobin of the Team-
cers” Union of this matter and caolled
gpon him to return the men to work
! gud follow the established procedures
for settling disputes,

On the following day the panel was
gdvised that the men were back ut
work. The panel understunds that
thls was a jurisdictional dispute which
wag settled by a deeision of the National
Juint Board for Settlement of Jurisdic-
tional Disputes.

TP T T TP R

CASENO. 48, AEC INSTALLATION:
Chirago, I1l.; PARTIES: Argoune Na-
twnel Laboratory; Argonne Counefl,
AFL,

TR YTz e [ [ 11 T TT TS TTPTTTCapmn

On June 24 the panel received a tele-
gram from the council requesting that
the panel sssnme jurisdiction over a
dispute involving a new contract.

The panel members met with the par-
tes on July 10 nnd 13 at the Argonne

RIELR
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Luboratory. The unresolved issues were
an increase in the bhasic hourly rates
and the {ferm of & new agrecment,
Mediation sesgiong were condacted by
the panel for two days and at the end
of the second day an agreement wiuas
reached.

The panel thereupon aided the parties
in preparing their petition to the Wage
Stabilization Doard for approval of the
wapre increase.

CASE NO. 49, AEC INSTALLATION:
Padueah, Ky.; PARTIES: F. H. Mec-
Graw Co.; AFL Bailding Trades.

- On December 6, 1950, the F. H. Mc-
Graw Co., was awarded the contract
to build a pew atomic energy plant st
Kevil, near Paducah, Ky. The earliest
possible completion of this profect was
and still 1s 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 first ground was
broken.

Western Kentucky was known as an
area of labor unrest even before the
Padunceah atomie project was begun. By
tradition {his 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 industirial center of .
Evansville which ig under the influence
of nothern customs and wage rates.
As a result Intense rivalries have
grown up between Kentucky and Hlinois -
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 speelal legislation through the
Kentucky Legislature. As far back as
the early 1920's the Illinois-Kentucky
rivalry was & contributing factor in
the atrikes and bloodshed in the mine
flelda.

(One of the largest construction jobs
in Paducah prlor to 1951 was the eree-
tion ¢f o levee along the banks of the
Ohio. During the several years it took
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to complete this relatively small job, | the identity ol the “going” -
there were frequent strikes. Within

the last few years, the Modine Muno-
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 erisis in
the late fall of 1850. On the eve of
the Korean War the Nation's armament
gchedule had been “stretched out” and
" the target for maximum production had
- been set furtbher 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 gef
started there was inadeguate planning
and preparation which helps to explain
the difficulties that have since arisen.
There was insufficient housing; road-
" ways to and from tbe plant could not
adequately accommodate the increased
traflic, and the hiring of supervislon
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, 1652, there
have been 59 strikes which have cost
the project 3,168,278 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
losg of job progress due to work stop-
pages is approximately 1115 percent.”

The compressed schedule for this
project severely taxed the McGraw or-
ganization. There was very little time
aliowed for advanced planning. Once
construction began, the pressure for
making jurisdictional assignments was
intense and the company found difficulty
both in enforecing its decisions and in
settling disputes that arose over them.
There were also questions of conflicting
jurisdiction between locals of the game
craft organlzation which in turn led to
an abnormal number of disputes over
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The various eraft uniong als
caught with little prior notjeg
inrushing tide of new memberg ang n

i i ; the
attending administrative prop erms 3
union expansion can cauge .
business agents Who ran offices geg;
to service several hundred memyey
denly found themselves running op
izations of several thousands. 3y
these business agents were -
swamped with dificulties of 4 size ang
kind never before encountereg b¥ thep
Craft rivalries became intensified, gy,
sident groups within the eraftg became
organized, and wildcat strikeg bevond
the control of local or internationy
officers were not uncommon,

The early history of the panel’s aq.
tivities in Paducah were summarizeq
in our previous report under cases 35
37,38,40 and 41. It will be recalled thpt
on January 6, [1852] the F. H. McGraw
Co. and officials of the various craft
unions signed a memorandum of under.-
standing for the settlement of griey-
ances. Meanwhile, the panel told the
parties that it would retain jurisdietion
over labor relations at Paducah, ratbey
than follow the more general practice of
assuming jurisdiction over each indi-
vidual dispute only after a preliminsry
investigation had been completed.

Between Japuary 6 and June 30 the
panel wasg 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 bus-
ness agent had knowledge of it and
that once under way the business agent
was powerless to stop it.
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3 o spring of 1952 the Atomic En-
It mission had to make plans for
3 o panding its gaseous diffusion
£ i “U@iin this in mind an AEC
&3

= fg:i“?;se;. was sent to Paducah to sur-

“@ﬁ;e practicability of further expan-
r&f ﬂt that Site.

that the FPaducah area was
'pf‘td":cd { fo more than nornfal labor un-
 put that at the AEC site .the gitoa-
peﬂred te be greatly improved.
3 . gingly, taking labor relations into
~jeration, along with many other
o8, PlRDS Were made for farther
qing the Paducah facilities.
i pyripg the summer of 1052 a sharp
. :ﬂﬁm oeccurred in the nuomber of
& .ges and man-hours lost. On Au-
" " 17 the panel returned to Paducah.
g that trip the panel was told by
= ¥ ¢ officials that virtually all of the
< nt strikes had been unauthorized
<adeats. At the panel's suggestion
e parties digcussed methods for cur-
piting these wildeat interruptions.
The discussions led to a Memorandum
d Understanding of August 20 for joint
jetion int disciplining participants of
il wnautborized work stoppages. It
qs agreed that the local unions and
e Building Trades Council should use
ol possible means of communieation to
1 ggvise their members when a work
geppage is unauthorized and to direct
their members to return to work., The
znions agreed to dlscipline all members
sl disobeyed these instructions. The
eompany on its part agreed to use the
smmunications available to it to notify
employees when & work stoppage was
sauthorized and to terminate or dis-
gplive those who failed to report for
_ #otk at the next regular shift starting
ime. Again all business agents and
terngtional representatives gigned
iz agreement with the company. The
fll text of this agreement follows:

; o
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DECLARATION oF PoLloy

?‘his declaration of policy is made
it order to promote responsibility
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and barmony among the Building
Trades crafts employed at the
atomic energy project by F. H,
McGraw and Company and by other
contractors doing work at the
atomic energy project, Kevil, Xen-
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 coliective 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. (a8) The local union and the
Building Trades Council shall nse
radio, newspapers, and other means
of mnotice 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 refurn to work, and to
remove picket lines, if any, shall
be disciplined@ by the craft unions
of which they are members sac-
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 diseiplined from the
project.
3. This policy may be extended
by consent of the partivs fo other

projects for the atomic energy pro-
gram in the vicinity.”

Shortly after the August 20 meeting
two more short work stoppages ocC-
carred. Both of these apparently had
the approval of at least the authorized
_ local union leadership. Onestrike, in-
volving the Operating Engineers, arose
-gver layoff procedures which had been
inaugurated by the company. The com-
pany feared that it would be charged
with an unfair laher practice if it laid
of? 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
‘egmpany introduced a gystem of laying
off according to senlority—a most un-
usual procedure in the construction
ipdustry. 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 where, swith the aid of the
panel, & new get of layofl procedures,
more in accordance with construction
custems, was negotiated.

The other stoppage was called by the
International Brotherhood of Eleectri-
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 basie 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
gpon the heels of the August 20 panel
trip to Paducah, expedited these plans.
This time arranrements 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-

APPEN

day, September 21, During thi
he interviewed 15 loecal busineg;s Weasy,
various Atomic Encrey Comm“i“f;“’ngi.
ficials, 2 number of trailer Ca;'”loh !
dents who work at the Project ul'_rusi,
of the “Engineers of Rentucky f(;l L(
Autonomy”, officials of the MeGr, _Jtui
and sub-contraetors, newspape;i\\ G
and many prominent citizens gf 19
in all walks of life. Op Sundgy
Monday, September 28 ang og f fiag
ported his findings to the panéllerh
bers, In the ensuing discussiomm B
panel songht to analyze the man‘f". the
ing Ingredients of labor um:estarg.
Paducah. The panel coneludeg that“t
was confronted in Paducah wity 2 it
dinary labor situation. The causegor.
unrest came from severs) Giffereny f
rections and were deep-rooted. -
It is noteworthy that at no time dar
ing its stay in Paducah did the pane;
hear about difficulties arising gy ot
rates of pay (other than delayeg Con-
struction Industry Stabilization Com.
mission approvals). Nor @did pther
common causes of labor discord, syep
a3 seniority, union security, welfare
plans and the like, come into the gis.
cussions, Both unions and the com
pany spoke of their differences in terps
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 pane! heard over and over again

[}

aau{-_{;':.

this sort of response ; “darned if T know.

Never saw a situation like this before—
¥ou 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 eraft for another, distrust
of the community for the migrant work-
ers and viee versa, distrust of local
union leaders for their internatiousl
superiors and vice versa, even marked
differences of opinton within the mab-
agement officialdom,

That this unique situation of confused
and mutunal distrust was rooted in man¥
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" eRlISEE which had been investi.
§ 47" 4 reported by Mr. Straus to
3 ;#I"d sei gnd analysed and discussed
e 7o -pel members, was apparent,

i::;.m its conferences not only

Wit terests in the community, con-
1 o ;nits discussion of these causes,
- pinu® or, in the final conferences with
“We:rt;es themselves the panel di-
' attention more particularly to
' tore and sought to develop mecha-
and procedures which would lead
s he old and undesirable relation-
to &8 new relationship of mutual
sorsianding and confidence.
“apeetings were held on September 29,
= ﬁﬂnd October 1. 'While both the panel
A= i the parties agreed that no further
LS ritten memoranda should be drawn
= . gnd signed, the following under-
ﬁndiﬂgs were reached:
sz""';'i‘he agreements of January 6 and
3‘ - spgust 20 were reaffirmed,

= The international representatives as-
sumed full responsibility for the
avoidance of further authorized stop-
pages and agreed to utilize the es-

tior, 2nd panel procedures,

1. The duties and responsibilities of the
McGrow Iabor department were re-
defined, with authority for msking
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
eanses 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,

- T s it v mrmens © o - s

. ?‘he company agreed to review exist-
{ng grievance machinery with each
‘mternational union and to add arbi-

muu«.mn‘ a
h i

med p parties but with various groups

tablished grievance, Federal Media-
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tration as a final step wherever
agreement oun this procedure counld
be reached.

No further work interruptions at Padu-
cah oceurred between QOctober 1 and
December 1, the date of this report.
At the second mionthly meeting of inter-
national officers on Oectober 21, many
grievances were settled. One grievance
over shift differentials involving sev-
ergl crafts could not be resolved, and
this dispute was referred to the panel.
It is reported below as Case 50.

CASE NO.50. AEC INSTALLATION:
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 & new con-
tract. The panel thereupon issued tele-
grams to the parties advising them that
it had taken jurisdiction. -

The panel mef with the parties on
July 19 in Qak 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 Lsboratory
and the ¥-12 I’lant.

The agreements reached at these two
other plants called for no wage increase |
and the company’s position was that
tirere should be no wage increase
granted at the K-23 Plant.

The recent background of wage his-
tory In Oak Ridge has been in the di-
rection of aniformity between ail three
plaats. In its recommendations issued
last year (cases 23, 26 and 27), the
panel proposed a upiform wage strue-
ture and the parties accepted these
proposals. Since then, in a8 wage re-
opening on February 25, 1852, 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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cember 1951,

on the rise in the Consumers' Price
Indes between June 1951 and Decem-
ber 1051. The Index in May 1952 was
one-tenth of a point below that of De-
Accordingly, under the
gelf-administering regulations of the
Wage Stabilization Board, no further
wage increase was permissible,

The unien’s demand at K-25 was for
a 10¢ per hour wage increasc Jjusti-
fied as follows: 2¢ per hour based on 8
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
submitied by August 4.

The panel met on August 6 and again
on September 16 to discuss its recom-
mendations. On September 10 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 aecepting them.

On October 15 a strike vote was cob-
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 wag gigned.

CASE NO. 51. AEC INSTALLA-
TION: Schenectady, N. Y.; PARTIER:
General EBlectric Co.; Iniernational
TUnion of Electrical Workers, Local 30L

The panel was reguested by the in-
ternational office of the union to take
jurisdiction over a dispute between the
parties on July 12, In Iits 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 bos
official action on its part. Qg Jui
Cuwmissioner Rookey, of the F&{v 14
Mediation and Conciliutien Seryi,,
vised the panel that a sit-goy, T g
onstration by the Inﬁtl‘ﬂmem
chanics had been called off an
the parties had agreed to tw,
of further study and negotiatioy, in
effort to resolve their difference
cordingly, the panel furtheyp p()SL‘
nssuming jurisdiction.

On August 1 the union aggj
the panel to hear the dispute, Fede
Mediation and Conciliation Servim
Cominigsioner Rooney told the D&n?
that he could be of no further Ben'iqgi,
at that time. The panel met wiy, th
parties in Schenectady on Augugt mf
After discussions which iast:;i
throughout the day the partieg Agreeq
that further negotiations, alded by the
services of Cominissioner Rooney, ight
break the deadlock. The pane] there.
upon withdrew from the case, sepgj
to Commissioner Rooney g Summary g
the discussions of August 22, Commjs.
sioner Rooney reported on October o
that a settlement had been reached.

CASE NO. 52. AEC INSTALLATION
Hanford, Wash.; PARTIES : Atkinsuy.
Jones Construction Co. ; United Brother.
hood of Carpenters (Millwrights) Loen
1699,

M.
¢ lha;

Ixmeﬁ

On July 20 the panel received g 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 Jjorisdie
tion of the dispute and the strike was
ended. The panel met with the parties
on August 26 in Richland, Wash. The
isgues in dispute involved the subcon-
tracting by Atkinson-Jones of wotk
claimed by the Millwrights.

Discussions with the panel present re-
sulted in an agreed procedure for set-
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. gisputes of this kind, including
:Ii“: ecific one which was the basis of
the * 1v 29 strike.

e U
! NO. 53. AEC INSTALLATION :
4, wash.; PARTIES: Atkinson-
enstruction Co.; The United As-
f Sheet Metal Workers, Local

fASE

,m-iation 0

: S

When the panel was in Hanford on

g on another matter, it was in-
f a dispute between the Sheet
yetal yworkers and Atkinson-Jones in-
¢ wage rates and certain fringes.

The panel met with the parties and
psted that action on its part be de-
!eﬂ‘Ed until a master agreement pres-
ally peing negotiate@ by the parties

sugost 2

- 35 completed. Both sides agreed to

¢his procedure.
on October 17 the panel received a

e am from the vnion advising that

- agreement with respect to wages
conid be reacbed and requesting that
the panel issue recommendations in
conformance with the understanding
regched on August 26.

on Qctober 20 the panel took juris.
giction. On October 27 recommenda-
tions were issued for a wage rate of
¢85 per hour effective August 1, 1952,
and for a vacation allowance of § days
[er year.

The panel has been informed that
these Tecommendations have been
aecepted.

CASENO.54. AEC INSTALLATION:
Hagford, Wash. ; PARTIES : Atkinson-
Jopes Construction Co., International
Association of Machinists, Local 1743,

While the panel was in Banford on
iggther maiter it was asked by the
International Association of Machinists
% hear 2 dispute between that union
t0d the Atkinson-Jones Co., over the
matter of wages. Involved in this dis-
rite were the wage relationships and
other contract items between the Ma-
chinists and the Millwrights at this
Project, '

The panel suggested that action on
Uspart be deferred until a master agree-

284430 53—.13

187

ment presently being megotiated by the
parties could be completed. Both sides
agreed to this procedure,

On Cctober 6 the panel received tele-
«rams 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 wounld submit a
written statement of its current
position. '

The panel thereupon took jurisdiction
of thig 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 has 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 electr]-
cians were on strike. The dispute In-
volved the application of a new area
agreement between the Internationa}
Brotherhood of Electrical Workers and
Natioral Electrical Contractors Associ-
ation, contractors in the region which
the 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
controtling.

Efforts to mediate the dispute over
the {elephone failed although the
strikers were returncd 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 {o
the area agreement.

CQASE NO. B6. AEC INSTALLATION:
Paducah, Ky.; PARTIES: . H. M
Graw Co.: Paducah Building Trades
Council.

At 8 meeting on October 1, with the

panel in attendance, the international
representatives of the various eraft
unions decided to hold monthly meet-
ings. One of the purposcs of these
meetings was to review unsettled griev-
ances which had arisen during the pre-
vious 30 days (see Case 40).
_ At the October 21 meeting, the inter-
. natjonal representatives of the Carpen-
ters, Laborers, Operating Itngineers.
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
issnes 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 XNo-
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 beingz paid
on Paducah area project this is to
advise that the matter has been
settled here between the company
and the unions. 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. Fronworkers and - Cement
Masons are excepted from the

above hecause they desire g Con.
rinue with their own traditmmll
practi(‘ﬁs which vary to snme de.
uree. oth parties want to th&n\k
members of the Davis Papg for
their paxt service in this anqg othey
matrers.
AT McGraw and Co, W, 4
Henry and Edgar F, Smith'
Spokesman for Internationai
Unions represented at Pygy,.
¢eah Area Project.” :

CASE NO. 57. AEC INSTALLATIOx.
Oak Ridge, Tenn.; PARTIES Carbig,
and Carbon Clemical Corp.: AR gf;j
Couneil.

On September 19 the pape] Issneq
recommendations for the settlement of
a dispute between Carbide ang Carbop
Chemical Corp. and I._.ocal 288 of the
United Chemical Workers, CIO. These
recommendations were rejected by the
Union and on October 15 the Compang
rminde an improved offer to the Tnion
which was accepted (sec Case 50),

At Oalk Ridge there has been g cloge
relationship between the bargaining gy
fhe EK-25, X-10 and Y-12 Pignts
Through mediation and recommengds.
tions the panel has worked toward g
unriform rate structure at all three ot
these facilities. Immediately npon
mmaking its improved offer to the CIO at

-25, the company made a similar offer
to the two AF of L Unions at X-10 and
Y-12.

On October 24 the panel received g
request from James A. Brownlow,
President of the Metal Trades Depart-
ment, AT of L, to take jurisdiction of
i dispute letween the Carbide and
Carbon Chemical Corp. and the AF of L
at Onlk Ridge. On October 27 the panet
acknowledged this reguest and in-
formed both parties thatf it weunld “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 remains
open. :
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S arties

CA" . city, Mo.; PARTIES: Bendix
Kan:tiion Corp.: International Associa-
Avid :

con of Machinists.
tit

I S,.;ptembel' of 195( the panel wedi-
Betﬂement over a first contract
3 een the Bendix Aviation Corp. and
et ¥ g14 of the International Associa-
¢ Machinists at the Kansas City
Since then these
nad successfully negotiated all
- shsequent changes in this contract un-
"'.'"'ﬁi. {ne pegotiativns over a wage re-
poner in the £all of 1952,
L"Ou October 24, 1952, the parties sent
o the pauel & joint request that it take
risdiction over the matter of a gen-
;ml wage increase, individual classifi-

 gation adjustments and the continua-

" ou of the present Cost-of-living plan,

qpe panel accepted Jurisdiction on
Qctober 30 and asked the parties for a
concise statement of the issues in dis-
qpte. 3 papel meeting wus scheduted
%ur November £1 in Kansas City. At
the Kansas City meeting, Dr. Witte and
\r, Straus represented the panel
ylediation sessions were held on Novem-
wer 21 and 22, during which time the
wage issue was clarified.  Sinee. no
sereetuent seemed possible at that time,
the punel asked the parties to prepare
futber data for a later, more formal
hearing to be held in New York City
iz December 12 and 13. The specific
sature of the data required was dis-
«wsed with the parties and in most

.‘;:
o
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instances agreed io. Subcommittees
of the management and union repre-
sentatives will confer in the preparation
of this data.

Ag of December 1 this case remains
open.

CASE NO. 59. AEC INSTALLATION ;
Savannah River Project, Aiken, S, C.;
PARTIES: DuPont Co.; International
Brotherhood of Teamsters, AR of I,
Local 508,

‘On November 19 the panel received
a regunest fromm the International
Erotherhood of Teamsters, A¥ of L, to
take jurisdiction of s dispute between
its Local 509 and the DuPont Co. at
the Savannah River Project. The panel
immediarely took jurisdiction of the

dispute because of the critical nature of -
the project, and then proceeded to in-~ N
vestigate the nature of the controversy. -°

Conversations with top representa-
tives ot both the company and the TUnion
lead the panel to believe that further
direct negotiation might be fruitful,
Accordingly, the panel arranged such
umieetings without a panel representa-
tive present,

As of December 1, 1952, this case re- ..

maing open.
WiLLiaM H. Davis, Chairman
rang P. DovcLass, Member
JoHN T. DuNLor, Member
AARON HoeviTz, Member
GopFREY P. ScEMIDT, Member
Ebwix E. WiTtTe, Member
Dowarp B. STRAUB, Secretary




APPENDIX 8

PusLicaTioNs oF THE U. S. Aromic Exrrey CoMmissioy 1

In genersl, the AEC encourages project scientists to make their own gy,
ments for the publication of nonsecret research results in the establisheq Sejf
tific and technical journals. There are, however, & number of special pub} N
tions concerning atomic energy which the AXC has sponsored or helpeq Shio
that are -available to the general public.

tog.
LETRS

B SEMIANNUAL REPORTS TO CONGRESS?

The semiannual reports that the AEC is required to make to the Congreg are
also made available to the public. These describe the progress in various Phageq
of the Commission’s program. An alfernate title, indicating the Principy
subject of the report, has been given to each of the later reporfs. Indexeg 1o
all except this, the Thirteenth Semiannual Report, are now available.

PFirst Semjannnal Report, January 1947.
" Second Semiannual Report, July 1947.

Third Semiannual Report, January 1948, :

Fourth Semiannual Report, Recent Scientific and Technical Developments in th,
Atomic Energy Program of the United States, July 1948. 35 cents.

Fifth Semiannual Report, Atomic Bnergy Development, 1947-1948, January
1949, 45 cents.

Sixth Semiannual Report, Afomic Energy and the Life Sciences, July 1949, 45
cents.

Seventh Semiannual Report, Atomic Energy and the Physical Sciences, Janugry
1950, 50 cents. :

Eighth Semiannual Report, Control of Radiation Hazards in the Atomic Energy
Program, July 1950. 50 cents.

Ninth Semiannual Report, AEC Coniract Policy and Operations, January 1951,
40 cents.

Tenth Semiannual Report, Major Activities in the Atomic Energy Programs,
Jenuary-June 1951, July 1951, 35 cents.

Eleventh Semiannual Report, Some Applications of Atomic Emergy in Plant
Science, January 1952. 50 cents.

Twelfth Semiannual Report, Major Activities in the Atomic Energy Programs,
January-June 1852, July, 1952. 35 cents. .

Index to the Semiannual Revorts to Congress, January 19471-January 1951, April
1951. 20 cents.

Index to the Tenth Semiannual Report 1o Congress, November 1951, 10 cents.

Indez to the Eleventh Scmiannual Report to Congress, May 1952. 10 cents.

Index to the Twelfth Semiannual Report to Congress, November, 1952, 10 cents

! Listed ns of November 30, 1852,
* Avpilable from the Superintendent of Documents, Government Printing Ofiice, Wash-
fngton 25, D. C.

180

nm»:ow'niﬂ‘ﬁm-’ o eesseer (RS Y

LU

Pros:
hef.

pla
ion
Cont:
vis
offi-
of
ter
sul-
A Gu
Tig
anc
are
anc

The i
serib¢
terest
and

availr
af Co
Tepor:

The 1
Edql
and
the
the
416

Soure
185t
dev.
tare
cha:

T4y
fugton



lrrang&

d Scienﬁ
Dubl I Qa‘

Spungﬁr

ress gpre
3 pha Sesg
Tincipay

1EXQS to -

‘8 in the
Tannary
849. 45
January
Energy
.ry 1651
‘0grams,
n Plant
‘ogroms,
1, April
cents.

nts.
i0 cents

8, Waeb-

3

G’ pUBLICATIONS o 191
GENERAL RFPORTS AND GUIDES 2

cted Readings on Atomic Energy, August 1951, is a bibliography of official
gelect

Pﬂbl{;dexes and bibliographies on atomic cnergy, 23 pages, 15 cents.

and ;s-' A 3Year Summary of Distrivution—With Bibliography of Uses,
ge0tP Ist 1949, summarizes the Oak Ridge isotopes production, distribuittion, and

‘wﬁmg program, with statlstics on the distribution and use of isotopes by

tql;lte and institution, by field of use, by foreign country, and contains an ex-

N give bibliography of published literature on isotopes, 201 pages, 45 cents.

e s—A 5-Year Summary of Distribution, August 1951, is a detailed account
!‘oiofsotope utilization during the first 5 years of the Commission's distribution
;rogram, 451 pages, $1.00.

ecting for Uranium, revised October 1951, is a nontechnical booklet pre-

Pf;:ﬁed by the United States Geological Survey and AEC describing the uranium-

pearing minerals, where to look for them, and instruments to use in pros- °

ting and in laboratory testing and analysis of ores. It contains six color
plates of principal minerals. Laws, regulations, and price schedules for uran-
jum-bearing ores are included, 128 pages, 45 cents,

pontractt’ﬂy 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-

serinls are procured, and security requirements that must be met by firms
supplying certain materials to AEC, 20 pages, 15 cents.

1 Quide for Contracting of Construction and Reluted Engineering Services, te-
vised January 1951, gives AEC policy on awarding contracts for construction
gnd architect-engineering services, procedures followed when requests for bids
gre formally advertised and when contracts are negotiated. Operations offices
and officials responsible for letting such contracts are listed, 16 pages, 15 cents.

TECHNICAL PUBLICATIONS, PERIODICALS, AND CATALOGS

The items listed below, together with the National Nuclear Energy Series de-
seribed in the next section, are the publications of scientific and technical in-
terest. In addition to those reports published in the NNES or in the scientific
and technical journals, there are approximately 1,200 technical reports
available at nominal prices from the Office of Technical Services, Department
of Commerce, Washington 25, I, C. A list of the titles and prices of these
reports may be obtuined from the Office of Technical Services.

The Elements of Nuclear Reactor Th’ry, by Samue! Glasstone and Milton (.
Edlund, D. Van Nostrand Co., N, Y., 1852, is written for scientists, englneers
and advanced students interested in the field of nuclear reactors. It explains
the physical concepts and processes involved in a nuclear chain reaction and
the methods for calculating critical conditions for chain reqacting systemsg,
416 pages, $4.80. ’

Sourcebool: on Atenic Encrgy, Samuel Glasstone, D. Van Nostrand Co., N. Y.
1850, presents a comprehensive, technical description uof the theory, history,
development, and uses of atomic energy., Chapters are included on the strue-
mre of the atom, radioaetivity, isotopes, neutron research, accelergiion of

charged partictes, and other phases of nuclear science, 546 pages, $3.40,
""‘""—u-—-_,__

’Ma2liab1e from the Superintendent of Documents, Government Printing Office, Wash-
o0 25, D. C.

ations, books, magazines, pamphlets and teaching units for educators,.
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The Effects of Atomic Weapons, 1950, prepared for the Departient of D(_}_fun*{;

and the ARC by a board of editors under the direction of the Log Al i }uxfr*‘i{
Seientifi- Laboratory, presents u technical summary of the results tq e H‘_ : ‘f ;.
pected from the detonation of atomic Weapous, with chapters describig, d“ i ¢
atomic explosion, the shock from air, underwalter. and undarzroung Dlps;. . :
blast, radiation, and fire effvets: methods of protecting personnel: gy r_i‘.: :
contamination methods, 456 pages, $1.25.7 : %
Handbook on Acrosols, 1950, cuntains chapters from the National Defepy, Lo These
search Committee Summary Technical Report, Division 10, declassifieg Y e Jevel
Army at the request of AEC, on the properties and behavior of acrogylg, I]I'i1l|. (et A
cipals and instruments nsed in meteorolozy studies, aml information usefy| pave b
in studies of the disposal of gaseous radioactive wastes, the dispersal of in. )
secticides, the disposal of industrial gases, etc, 147 pages, €0 cents? Jhinis:
Handbook on Air Cleaning—Particylate Kemoral, Sheldon K, Frieg]ammr 3 ?
Leslic Silverman, Philip Drinker and Melvin W, First, Harvard Uni\'er.\iit\-. R Faf’”“
. 1952, a compilation of data resulting from the study of air ¢leaning equipmmh],. ll.ng]’,
and procedures. Such studies appiied principally to the removal of radia. hight
I gctive dust and contamination from exhaust zases, elC., 83 pages, 45 ceng,: [ ‘ma{gﬁ
F:-' Liquid-Metals Handbook, revised June 1852, R. N. Lyon, et al., compiled by the ?}mf A
% Department of the Navy and ALC, summarizs current information gp the by¥ o
physical and chemical properties of Hguid metals, their present industrig h*‘f
: uses, and their use and potentialities as heat-transfer media, 188 pages, §1.2;> i with
- ; Neutron Cross Sections (AECU 2040), May 15, 1932, a combilation of dapy in poum
: a tabular and graphic form prepared by the AEC Neutron Cross Saction Aq. T
visory Group. Cross section values for a number of nuclides, elements gng i [ivesu
o componnds are given for neutrens ranging in energy from 0.L001 electron volpy Prgine:

to 100 Mev.,, $1.00.° AL Be
Manual of Analytic Methods for the Dctermination of Uraninm and Thoriyy

in Their Ores, C. J. Rodden and J. J. Tregoning, 1950, presents a number of ;::;,d}
tested methods of analyzing ore samples for thrir arapium and thorig epecis
content. It iz intended to bz an aid to assavers, commercial laboratories, equip
and others interested in raw material assay work, 55 pages, 20 cents? 2 00.
: : Handling Radioactive Wastes in the Alomic Inergy Program, revised August
; 1951, reports on the sources and types of radicactive wastes in atomic energy Divisio
¥ : operations, methods developed for their safe handling and disposal, and met-
ods specified for the safe handling of radioisotopes by private users, 30 pages, _ The The
‘ 15 cents.? theory
Trilinear Chart of Nuclear Specics, W. H. Sallivan, Jchn Wiley & Sons, lne, 3 tion,
N, Y., 1849, shows physical data for all the nuclear species known as of Jupe also 4
1049, $2.50, 3 Spectros
and A
Pertodicals and Catalogs study
descril
Nuclear Seience Abstracts, issued twice a month by the AEC Technical Informa- Physical
tion Service, contains abstracts of all eurrent AEC declassified and unclassified 1951, ¢
reports, of non-AILC reports related to atomic energy, and of articles appearin: or exel
in both the foreign and domestic periodical literature, $6 per year. Ribliogra
Isotopes—Catalog and Price List, 1sotopes Division, ARC, Oak Ridge. Tent.. by A}
Mareh 1931, lists and describes radioactive and stable isotopes avaiiable from about ¢
Oak Ridge, and includes prices and instructions for ordering the isotopes. cen. T
E - eompou
- 2 Available from tle Superintendent of Documents, Government Printing Office, Wasli —_—
Ingtou 25, I C. * Avaflay

Ir-
a Available from Office of Teehnical Serviees, U, 8. Department of Cominerce, Was ingion oy -
BT '
LML AT ington 25, D. C.
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‘08, qu.ul'terly journal of announcements issned by the Isotopes Division,
j{]jj .(,)ak Ridge, Tenn., concerning the availability, utilization, and handling
AfEh:l:n’nDI)@s, 35 cents per copy, $1.00 per volume.”
of 187

THE NATIONAL NUCLEAR ENLERGY SERIES

o volumes were written by the scientists who performed the research and
' hesmpment on the atomic energy enterprize under the Manhaitan Engineer Dis-
'}e."P and later under the Atomic Energy Commission. The following volumes
iﬂf’; peen published for the AEC by the McGraw-Hill Book Co., New York, N. Y.
hav
p’rﬂ'?'?'ml' I[: The Electromagnetic Separation Process
7S

2 FEquipment and Techniques, vol. 1, edited by A. Guthrie and R. K. Waker-
M. - 1049, deseribes the development and study of high vacuum equipment and
!l:lr;th mcﬁum svatems for the large-scule separation of isotopes by the electro-
m;gneﬁ(f process, 264 pages, $3.75. o .
e Charactervisties of Electrical Discharges in Magnctic Fields, vol. 5, edited
! by A Guthrie and R. K, Wakerling, 1949, cover most of the significant studies
h;' the University of California Radiation Laboratory on electrical discharges
“-'ith emphasis on studies of electrical discharges in vapors of uraninm com-
pounds, 370 pages, $5.00. :

pivision 11: Gaseous Diffusion Project

P [ugincering Developmenis in the Gaseous Diffusion Process, vol, 16, edited by

Y. Benedict and C. Williams, 1949, describes a number of mechaniecal, electri-
2}, and chemical engineering developments related te the operation and
pandling of materials used in the gaseous diffusion process—principally
special plant instruments, vacuum engineering, development of heat-transfer
equipment, and absorption of uranium hexafluoride and fluorine, 129 pages,
£2.00.

Jeision 111 : 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-
tlon. Different types of centrifuges and other methods of separation are
also fdiscussed, 1G5 pages, $2.50.

Spectroscopic Propertics of Uranium Compounds, vol, 2, edited by G. H. Dieke
and A, B. F. Duncan, 199, presents data compiled from a comprehensive
study of the absorption and Huorescence spectra of uraninum compounds and
deseribes the experimental technigues uzed in the studies, 200 pages, $4.25,

Pisical Properties and Analysis of Heavy Water, vol, 4A by 1. Kirschenbaum,
151, describes the physical properties of heavy water, ehemical equilibria
or exchange reactions and methods of isofopic analysis, 438 pages, $6.00.

BMiography of Fexeqrch on Heavy Hudroyen Compounds, vol. 4C, compiled
by A, H. Kimball, edited by H. €. Urey, and 1. Kirschenbaum, 1248, contains
about 2,000 references to published literature on research with heavy hydro-
Zn. References are arranged by subject with an index of the hydrogen

tompounds and authors, 330 pages, $4.75.
“——-_-_-_-__“

'Avaflable from the Bnperintendent of Documents, Government Printing Office, Wash-
RO 25, D, O,
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Division IV : Plutonium Project

Radiochemical Studies: The Fission Products, vol. 9, edited by €. p Con
and N. Sugarman, 1851, presents 336 original research papers on the Iech‘r[{lr 4]
and results of radiochemical studies of wuraniom and Mutoniyy ﬁlql‘l&x
products, 2,086 pages (in 3 parts}, $§27.75. *Rloy

The Transuranium Elements, Research Papers, vol. 14B, edited by G, T, Seqt

. J. I. Katz, and W. M. Manning, 1949, includes 183 research papers o m"““ﬁ‘
njum, plutonium, americium, curium, and several of the heavy El&memgm“'
lated to them, and historical summaries of fransuraniuvm elemeng l’l‘-su':u-r:-

1,738 pages (in 2 parts), $23.75. i,

‘The Chemigtry and Metallurgy of Miscellancous MHaterigls; Thermodyy,,

“vol. 19B, edited by L. L. Quill, 1849, contains 10 research papers on the th

- "dypamic properties of the elements and several of their compounds, 329

- $4.50.

Industrial Medicine on the Plutonium Project, vol. 20, edited by R. 8. Stone, 165

. describes the medical program established for the care and Drotection 0;
“workers on the plutonium project, 511 pages, $7.00,

Biological Effects of External Beta Radiation, vol. 22E, edited by R. I, Zirke

- offers & collection of original reports on the effects of beta rays applieq !;;

"7 . the purface of the mammalian body, 242 pages, $3.50.

. .. Histopathology of Irradiation from Ezternal and Internal Sources, vol, 29y

' ’ edited by W. Bloom, 1948, is an advanced treatise on the histopatholugicaf

 and cytological effects of total-body irradiation, 808 pages, §$10.75,

Toxicology of Uranium, vol. 23, edited by A. Tannenbaum, 1950, describeg the
studies made on the distribution, accumulation, excretion, and chemjcg) and
physiclogical effects of uranium and uranium compounds in the animal bpy
323 pages, $4.75. T

Mipe
€Ty,
D&glm‘

-
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Division V¢ Los Alamos Project

Electronics; Experimental Technigues, vol. 1, edited by W. C. Elmore and M. L,
Sands, 1948, describes g number of complete circuits and circuit elements
developed at Los Alamos for making huclear and other physical measurement,

- 417 pages, $5.50.

Tonization Chambers and Counters: Experimental Technigues, vol, 2, edited by
B. Rossi and . Staub, 1049, describes the physical principles of ionization
chambers and counters, and includes previously unpublished project develop-
ments by scientists at the Los Alamos Laboratory, 243 pages, $3.25.

Miscellaneous Physical and Chemical Techniques of the Los Alamos Project,
vol. 8, edited by A. C. Graves and D. K. I'roman, deseribes & variety of labora.
tory techniques used at Los Alamos in early studies. Drawings and diagrams
of the laboratory and apparatus are given, 323 pages, $4.25.

‘“.n. -
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Division VI: University of Rochester Project

Pharmacology and Towicology of Urenium Compounds, parts 1 and II, volL 1.

L edited by C. Voegtlin and H. C. Hodge, 1949, summarizes the results of 3
yvears’ research on the toxicity of uranium compounds and the mechanism of
uranium poisoning, and includes a section on the toxicology of fluorine and
hydrogen fluoride, 1,084 pages (in 2 parts), $14.25.

Biological Studies with Polonium, Radium and Plutonium, vol 3, edited by R. M.
Fink, 1949, describes the studies made of the biological effects of these alpha-
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- :ei.éments in the gnimal body, air moniforing precautions, and equip-

; tﬁmed in atomic energy laboratories where work with these elements is
8

' I:fed on, 411 pages, $5.50.
gttt _
g , M’/-y][ : Materials Procurement Project

L .. Propertics, and Technology of Fluorine and Organic Fluoro Com-

ralio! ;1 1, edited by C. Slesser and 8. R. Sehram, describes development in
f‘:”"ﬂds’ v{sc'al:s manufaecture of fluorine, and purifying and handling fuorine.
: 1M'g;-ei-bes the preparation and the chemical and physical properties of
frorocarbon compounds, 868 pages, $11.50,

1 desC
iision VIII: Manhatian Project Chemistry

i
tical Chemisiry of the Manhattan Project, vol 1, edited by C. J. Rodden, _
3;«1{!& describes methods of analyzing the many different materials used jn
19: éwmic energy project—with emphasis on analytical methods f_or .the de- -
rmination of uranium and thorium, 748 pages, $10.00 _
I:ﬂxistry of Uranium. Part I. The Element, Its Binary and Related Com-

aalure and extraction from ores, and preparation and physical propei'.ties
of its binary compounds, 609 pages, $8.24. ;

oussesatbiaptilidiing:. ~Wﬂaﬁ“~*‘“ﬂd“m“

DEPOSITORY LIBRARIES

1p order to make the nonclassified results of AEC research and developmént_
.gilable 1o the public, the following libraries serve as depositories for essen-

£ ynds, vol. 5, by J. J. Katz and E. Rabinowitch, 1951, is a detailed dis cusf'-_. )
on of the physical and chemical properties of uranium, its occurrence in ' i
%

eribieib s vibbinusnis SR REMER B i e

;;;»’i;;i&“iﬂiﬂi‘ifi“mi#ilhilin.:mnliiili e

qllr ali of the Cominission’s nonclassified reports.

A number of other li-

praries 2iSo receive from the ABC copies of the reports that are sold by the

agee of Technical Services.

CALIFORNIA
Berkeley, University of Californig
General Library
Los Augeles, University of California
Litrary
OLORADO
Denver, Denver Public Library
CoXNECTICUT
Xew Haven, Yale University Library
BISTRICT OF COLUMBIA
Washington, Library of Congress
GEOBGIA
Atlanta, Georgia Institute of Tech-
nology Library
LLINOIR
Chicago, John Crerar Library

INDIANA s
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- - )

brary .

Cambridge, Massachusetts Institute' S

of Technology Library

Chicago, University of Chicago Li- | MICHIGAN
brary Ann Arbor, University of Michigan
Library

Trbana, University of Illineis Li-
brary .

234430— 53— 34
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Detroit, Detroit Public Library
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AINNESOTA
Minpeapolis, University of Minnesota
Library
MISSOURT
Kansas City, Linda Hall Library
&t. Louis, Washington TUniversity
Library
NEW JERSEY
I'rinceton, Princeton Tniversity Li-
brary
NEW MEXICO
Albuquersgue, Uuniversity
- Mexico Library
"NEW YORK
Buffalo, Lockwood Memorial Library
Ithaca, Cornell University Library
New York, Columbia Universiiy Li-
hrary
New York, New York Publie Library
Troy, Rensselaer Pulytechnic Insti-
tute Library
NOHRTH CAROLINA
Durham, Duke University Library
Tialeigh, North Carolina State Col-
lege Library
OHIO
Cincinnati, University of Cincinnati
Library
Cleveland, Cleveland Public Library

of  New

e

APPENDy |

OHIO—Con.
Columbus, Ohio State Cnivey
brary
OKLAHOMA
Stillwater,

Sy g

Oklahioma

OREGOXN
Corvallis, Oregon State g,
-brary
PENNSYLVANIA
I'hiladelphia, University of p
vauia Library
Pittsburgh, Carnegie
PPittshurgh
TENNESREER
Knoxville,
Library
Nashville, Joint University Librarig,
TEXAS ®
Austin, University of Texag Librayy
TTAH )
Salt Lake City, University of Ttah
Library )
WASHINGTON
Seattle, TUniversity of Wushinge
Library
WISCONSIN
Madison, University of Wisconsig
Library
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51 Ehle for licensin

APPENDIX

AEC Owxep PATENTS

AND LTCENSEFRS

PATI‘\Th ISSUED TO THE COMMISSION \’{‘[TTCI[ ARE AVATLADLE

FOR LICENRING *

& 489 U. 8. Letters Patents owned by the United States Government

ented by the Tuited States Atomic Energy Commuission have been made

noni-exelusive,

g at periodie intervals since December 1949, Licenses are
rovalty-free hasis.
are published in the Patent Office Official Gazette.

Abstracts of patents available

TITLE

PATENTEE

furnace Control Systern_ .. ...

Torsion Balanee . _____________._...__...__.
Method and Apparatus for Producing Radie-

T
gg;:mtus for the Storage of Fluorine .. ._._

Method ¢f Welding or Cutiing Metal by
Hydrogen-Fluorina Flame.
Produoction of Fluorine ..o ]

Punﬁmtmn of Arid Potassium Fluorides_ _ ...
Adjustable Capillary Leak

gsafefy Plpette .

Locating & Welding Fixture_ ... ...
Quick Locking Furnace Base Plate____________
Fluzorination of Perchlorohexatriene ____._____
Method of Welding Carbon to Molybdenum .

Sedimentation Tube.____ . _____.__

Tonization Chamber ... ...

Trifferential Twin Chamber Neutron Meter...

Trifferential Ton Chamber. . .. ...

Compressed Nettron Bourse._ ... ...

(Calibrating Means for Pitot Venturi Tubes_ . _

Switching & Timing Unit for Pneumatic
Relays.

(eiger Counter Improvement_._._.____..____.

pyrifieation of Perfinorcheptane by Azeo-
tropic Tiistiliation with Methyl Ethyl

Glass Magnetic Stopcock

Support for Geiger-Mueller Counters____.__.__
Low Humidity Meter. ... ...

Joint Fillers ...

Adjusting Arrangement for Pneumatic Relays
of the Force-Balanee Type.

Methnd of Preparing Uranium Hydride.____.

Moleoulnr Distillation Tragess_ ... ..o . .

Cranfum Monocarbide and Method of Prepa-
ration,

Meter Proteetion Cirendt .. . _________.

Method of Preparing Uranium Deuteride. ___.

Float Position Indiecator.. ... .. ...

Method of Produeing Calcium Hydrides by
Distillation,

i Direct Current Amplifier. ...,

'-'—-——---_.-.

'Patents listed as of November 30, 1952.

II. W. Lindsay, Qakland, Calif.

R.C. & R. Q. Boyer, Berkeley, Calif,

2. H. Neddermever, Pasadens, Calif. and
D). W. Kerst, Urbana, Ill.

8. F. Priest, New York and A. V. Gmase,
Bronxville, N. Y,

H. F. Priest, ).ew York and A. V. Grosse,
Bronxvitle, N.

w.C. Qchumb M and A. 7. Stevens, Holhs-
tom, Mass.

P. R. Johnsen, 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. Giendenin, Oak
Ridge, Tenn. :

E. Colbert, Chicago, I1L.

F..J. Anicetti, Beverly, Mass.

W. 8. Struve, Carneys Point, N. J.

H. P. Yockey, Oakland and T, M. Nudding,
Berkeley, Calif,

J. W, Williams, Madison, Wis., and E. M
Bevilaequa, Rutherford, N, Y.

G. L, Welier, Chicapo, I1l.

HB. M. Parker, Osk Ridge, Tenn.

J. W, Broxon and W, F. Jesse, Chicago, Ill.

H. L. Anderson, Chicago, Ill.

H. W, Stoll, Rochester, N. Y

K. L. Tate, Rochester, N. Y.

A. F. Reid, New York, N. Y.

L. R. Lvans, Wilmington, Del., and H. B.
Hass, West Lafayette, Ind.

C. E. Herrick, Jr., New York and L. C,
Liberatore, Woodside, N. Y.

A. M, 3tarr, Piedmont, Call.

.J. B. Thomas, Jackson Heights, N. Y.

E. H. Wakefieid, Chicaga, I

H. R. Me¢Combie, Pittsburg, Pa,, and C. DD,
Wilder, Berkeley, Calif,

T. W. Stricklin, Gordan Heights, Del.

F. B. l\'ewell Rochester N.Y.

A. 8. Newton, Ames, Iowa.

A. K. Brewer, Richland Center, Wis. and
5. L. Madorsky, Chieago, Il

H. 8. Withelm and A, H. Daane, Ames, Iows.

C. 8. Ingram, Fairfax, Calif,
A. 8. Newton, Ames, Iowa.
13, 8. Schover, Chieago, IIL.
1». Duffey, La Fontaine, Ind.

B. L. Weller, Richiand, Wash.

Applicants for licenses should apply to the

ﬁ"“f Patent Branch, Office of the General Counsel, U, 8. AREC., Washington 25 D. C.
“entifying the subject matter by patent number and title.

197
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PATEXT
NO.

— . 1

mr l

FATENTEE

2,458,632
2,461,661

2,461,662
2,461,663

2,462,035
2,402,007
2,405,018

2,465 886

2,465.938
2.466,118

D 468,675
5 468,681
21460916
2 430,895

2,472,365
2,472.45
2.474,042

_M;t--
Ha
i

ok
iy
o |
oo e

2,485,469
2,485,470

2,485,507
2,4K5,516
2,486,207
2,486,955
2,456,976
2,487,360
2,487,510
2,489,028
2,490,208
2,491,220
2,491,320
2,492,365
2,493,137
2,493,833
2,404,267
2,404,641

2,464,834
2,494,968

2,495,081
2,495,497

2,495,650
\ 2,496,115
. 2,406,123

2,496,819
2,496,836

2,436,426 |

Mass Spectrometer Systen L. .

i
¢

A, 0. O, Nier, New Yok, Xy .. "
Nev, Charloviesville, Va, R L

Ionization Chamber, . oo waoorovaaa-- dsi % Hi Paric;ns. Qak Iéi}?ge, Tenn
> ion of Alkali Metal Compounds._.__. . I. Bchlesinper, Chicage, 131 .
Freparation o ': HBliowél, Detroit, l\giﬁh. L. =nd oy,
P ti { Alkali Metal Compounds.. ... : H. I, Schlesinger, Chicaga, s
reparation ¢ P | Brlavm. Detrait, Mich, %0, Il ang M.«
Preparati f Alkali Metal Compounds.. ...  TI. 1. Schlesinger, Chieago,
reparation o P i Brown, Detroit, AMich, 20 . ang
High Stability Voltage Regulator-. .. | W. E. Baker, Berkeley, Calit,
Attschment for Milling Maehines... ... | 1. L. Ttoush, Oak Ridge, Tenn,
L TR S P | W, . Hein and L. W. Winchester Chr
; 0111(.‘ Landsverk, Chi , h'.r,-;‘_.,,.
Electrical Measuring Apparatns ..o . G, Landsverk, Chiecago, I, .
Jee e TWollan, Qak Ridge, Tenn, b ang E g

Radistion Measuring Deviee .o .. coaaaaae
Pracipitation of Ammonium Biuranate ....._.

Remlator. o . ooooaoaa- e
Purification of Hydrogen Finoride __.___ R
Process of Producing Uranium Tetrabromide.
Impnlse Type Power Bupply oo -vommoas

Alpha Particle Counting__.__.._-..--- JR—
Crueible and Methnd of Makiog Crucibles...
Vibration Eliminating Apparatus .. ...
Radiation Detector .. .o eooooo-o--
Deviee for Messuring Thermal Conductivity..

Remiote-Control Manipulator. ... ...
Method of Preparing Uranium Trioxide ...

Tonization Chamber Cirewit. oo oo
Ionization Chamber .. oo
Apparatas for Magnetic Measurements_. ...
MMagnetie PUmp. . oo o eee
Fast Nentron Meter. ... ._ e
Fast Neutron Meter
Dypamic Condenser

Radiation Exposure Meter_ .. .-

Method and Means for Detecting Tonization.
Method and Apparatus for Control of Beam
Energy. :

Chlorinated Hydrocarbon..____ . _.-._. -
Shallow Plane Proportional Counter. ... ...
Liquid Level Measaring Apparatus. ... ...
Producing Thin Film of Metal Oxide_ . ...
Pressure Measuring Device. ..o
Nitrogen Purifieation Process. ... ...
Current Integrating Netwerk. ... .
Positive Bhutoff Dispensing Nozzle

Radiation Detectlng Apparatus. .o anamn
Neutron Detector oo e oo

NE.S'-utron Detector and Method of Making
ame. .
Dispensing Nozzle_ oo oo
Voltege Doubling Clrewits. .. . .o
High-Energy Nentron Counter—_._ ... .-

Surface Eardening of Ferrous Metals .........
Radiation Counter ...

Matmted Bpecimen .. ... oo mma e

Alkoxy Borohydrides and Their Method of
Freparation.

Packless Valve ... ___._._ e m——————— =

Method of Liquid Stabilization of Nickel
Catalysts.

Coincidenece Proportional Counter.. . ...

Stabilization of Perfluoro Oils. . ocoooooaaaaat

Tonization Chamber. .- o

LIS G
. J. Miller, ge, Te .
Armstrong, Providence, R, T aud 6oy
K. R. MacKenzig, Richmond, Qg)j¢
R. H. MeBride, Gary, Ind. ’
% 1\-{:‘ Oaﬁeri Pasadéga, Calit.
. W, arlowe, icago, IN,
Wileox, Los Alamos, N. Mex, o4 I 4,
C. 1, Borkowski, Oak Ridge, Tenn
R, J. Anicetti, Beverly, Mass, .
F. 1. Egle, Jr., Woodside, M, Y.
‘('}.-'BR .I?a}éerj Be“r}celle}', Catif,
.B_Hood, Jr.. W.Jonesand H, 1.,
Columbus, Ohip. L. Jonstan,
.'é. 11;[I lg‘ay%e,é{l.. Baﬂ:}llzlnn Spa, N. Y
. M. Fried, Chicage, Ill., and N. R Davi
Sierra Medre, Calil, R. Davidson
. R. Shonks, Chieago, I1l,
C. J. Borkowski, Oak Ridge, Tenn,
W. M., Powell, Berkeley, Cullf.
5. L. Madorsky, Washington, I, ¢,
€. C. Gamertsfelder, Jr., Oak Ridge, Tegy
E. 0. Wollan, Chirago, Il ' .
H. Palevsky, Urbang, and R. K. Swank, Ch;.
eage, IN, !
E. O. Wollan and L. A. Pardue, Oak Ridge
Tenn. and N. Galdstein, Chicago, I,
T. . Allen and B. B. Rossi, Chieago, 1L
C. P. Baker, Ithaca, N. Y,

M. A. Perkins, Wilmington, Del,

R. W. Thompson, Minneapolis, Minn.

M. K. Richards, Wilmington, Del.

K. E. Langwill, New York, N. Y.

W. R. Perret, Vickshurg, Misz,

A. 8. Newton, Ames, Iowa,

W. R. Baker, Berkeley, Callf.

C. B. Grsham and V. D. Carver, Osk Ridge
Tenn.

A. QGhiorso, Berkeley, Calif, and C. M.
Gordon, 8an Pablo, Calif.

E. G. Segre, Bants Fe, N. Mex, and C. E.
Wiegand, Berkeley, Callf,

P. G. Koontz, Fort Collins, Colo.

0. E. Miller, Oak Ridge, Tenn.

W, W, Hansen, Palo Alto, Calif,

C. E. Wiggand, Osakland, and E. G. Scgre.
Berkeley, Calif.

H. 1. Schlesinger and G. W, Echaeffer, CLi-
eago, 11,

H. I.. Anderson, Hartford, Conn., and P. G.
Eoontz, Fart Collins, Colo. .

R. 8. Ringheim, Ban Gabriel, Calil.

H. I. Bchlesinger, Chicago, 1lI., and H. C.
Brown, Deiroit, Mich, o

J. B. Thaomas, Jackson Heights, N. ¥. _

T. F. Ahlberg and C. F. Hiskey, New Yotk,
N.Y.

3.3, Blair, Stiliwater, Okla,, and J. M. Husk,
Lincoln, Nebr,

W. B. Burford, ITI, Baltimore, Md., and
C. E. Weber, &cheneciady, N. Y.

J. K. East and 8. G. English, Oak Rldge,
Tenn

Pulse Generator. oo ccecesammmcm oo emmmaam

Radiation Alarm and Measurement Daviee...i

A. R. Simpson, Knoxville, Tenu. ]
E. W. Molloy, Pasadens, Calil.,, and W. B
Hinch, Denver, Cola.

NS 1 14

2,510,93
2.511,66
2,512,53
2,513,580
2,514,11
2,514,11
2,51413
2.514,14.
2,514,090
251511

2,515,15
2,516,05

2,517,46'
2,517,67¢
2,517,856
2,518,21:

2,518,00
2,519,31¢

2,519,3%
2,519,79:
2,521,115
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2 514,116
2514135
2,514,142
514,900
2,515,112
5,515,150
2316,050
2517460
517676
2,517,863
108,217

150,007
25,31

519,323
210,792
521,112

{ Apparatus for Handling Materials_ . __...._...
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TITLE

PATENTER

Radistion Measuring Deviee for Air Filrers__.}
Ton HOoGI e oo e — e ————
Vaouum Analyzer ...
Ton Generator. . e S
Ton GEnerator oo e
Air Proportional Counter. . .__.____.
alethed of Making Fluerinated Organic Com-
nnds,

Pl};%aration of Higher Chiorides of TUranium_.
High Speed Mercury Diffusion Fump. ...

Rectanpular Pulse Amplifier_ .. ... ..

VATl e e

Method and Apparatus for Pumping Corro-
sive Mediums.

Perhalogenated Ethyleyclopentane ... ...

Cyelic Compounds and Method of Making___

vacuum Leak Detector Method. . ___...____.

Cyelotron Targel .o

vapor Phase Fluorination Process. ... ..

Proportional Counter______ . _________

Method and Apparatus for Detecting Tonizing
Pariicles.

Condensation Product and Process ... -..___

Pressure Measuring Deviee__ ... _____ ...
Magnetic Fluzx Measuring Apparatus. ...
Radiation Measurement___ ... ____________.

Electrolytic Process for Production of Fluorine_
Nentron Meter. oo .. _

Treatment of Pitehblende Ores ______________

Apparstus for Controlling Magnetic Fields....
Tegk Testing Device ..o ______.
Distillstion Apparatuas . . oo L.
Apparatus for Purifying Gases_______..._.____
Insulating Colume Stracture. ... ___._
Vacuum Tube Flux Meters. ... ______
Mechanieal Conplings._ .. ocoo oo L..
Radioactivity Measuring Deviees_____..__.._.
Methods of Producing Uranium Fluorides
and a Compound Produced Thereby.
Catalysts for Fluorination. ... . ________. ...
Methods for Regenerating Antimony Penta-
fiuoride from Spent Antimony Halides
Resulting from the Fluorination of Organic
Chiorides.
Bystems for Measuring Limited Current
Changes.
Chemical Method for Concentrating Isotopes
of Carbon,
Eleetrie Discharge Deviee__ oo el
Deteeting Device . oo oo
Methed of Dissolving Difficult Soluble Metal
Sulfates,
Induction Reamer

Hydraulically Driven Oscillatory Brush._..._
Carrier for Radioactive Slugs..________________
Method for Disposing of Corrosive Gases. ...

Quick Operating Valve_ ... ______.__.
Adjustable Centrifugal Switeb .. _______.__.___

Method and Apparatus for Measuring Alpha
Particle Radmtion,

Pulse-Forming Preamplifier. . ... ____________.

Voltage Supply Cireait for Vaettum Tubes__.

Ap?mtus for Testing Tensile Characteristics
of a Material,

Radiation Counters. . _____________________.__

Manufacture of Oxvgen-contstning Chlori-
nated Cyclic Compound.

Method of Measuring Corrosion and Erosion..

The Electrolytic Production of Metallic

Method ond 4 tus for 8 Fluid
[ and Apparatus for Separati uids
by Therma! Diffusion, e

F. W. Malloy, Pasadena, Calif,
L. I. . King, Sants Fe, N. Mex,
J. G. Backus, Los Angeles, Calif.
J. G. Backus, Los Angeles, Calif.
R. Loevinger, Berkeley, Calif.

E. W. Molloy, Pasadena, Calil.
M. A. Perkins, Wilmingtoen, Del.

E. G. Reiber, Davis, Calif.

G. R. Staltenberg, Baltitnore, 14,

F. C. Henriques, Jr., Winchester, Mass,

. A. Kerns, Berkeley, Calif.

H. E. Wirth, Worthington, Ohio. .

H. 3. Brown and H. H. Hubble, Oak Ridge,

Tenmn.

F. B, Stilmar, Woodstown, and W. 8. Struve,
Carneys Poinf, N. J,, and R. N. Lulek,
Silverside Heights, Del.

F. B. Stitmar, Woodstown, snd W. 8. Struve,

Carneys Point, N. J,, and R. N. Lulek,
Silverside I[eigixts, Del. :

R. B. Jacobs, Rochester, N. Y,

A.F. Reid, New York, N. Y.

A. F. Benning, Woodstown, N.J.

T. A. Bimpson, Jr., Chieago, I,

E. R. Graves, Santa Fe, N. Mex.

E. T. McBee and J. 8. Newcomer, Wes'
Lafayette, Ind.

W. R. Perrett and T. Davis, Oak Ridge, Tanmn,

E. H. Plesset, Los Angeles, Calif,

B. B, Rossi, Winchester, Mass. and 7. 8, "

Allen, Champaipn, I11, -
G. C., Whitaker, Brooklyn Heights, Ohio,

L. B. Stauffer, Rotterdam Junction, and T.- "~

M, Bnyder, Bchenectady, N. Y

M. O. Thomss and A. &. Tomecufeik, ,'Néw e

Haven, Conn.
H. W, Fulbright, Prinecston, N. T,
D. W, Sherwood, Seattie, Wash.
D, Dufley, La Fontaine, Ind.
M. M, Brandegee, Lewiston. N. Y.
J. L. McKibben, Los Alamos, N. Mex.
R. Kinslow, Cookevilie, Tenn,
L. B. Borst, Oak Ridge, Tenn,
J. A. Bimpson, Chicago, Ill.

P. A. Apron, Kew Gardens, N. Y, and B.W = -

Weller, Pittsburgh, Pa.
G. H. Cady, Leonis, N.J.
F. B. Downing, Carney's Point, N. J.

K. . MacLeish, Oak Ridge, Tenn.

M(.3 (I,‘iaftlvin and P. E. Yankwich, Berkeley,
aill.,

W. R. Baker, Berkeley, Calif,

W. R. Kanne, Chicago, Iil.

A. H. Angermnan, Oak Ridge, Tenn.

W. R. Baker, Berkeloy, Calif.

H. G. Neil, Knoxvills, Tenn.

J. D. Reid, Oak Ridge, Tenn.

(3. Strickland, Medford, N. Y,

W. B. Burford, III, and H. . Anderson,
Baltimore, Mg.

E. Zurcher, 'Knoxvllle. Tenn,

Q. J. Evans, New York, N. Y. and A. Kush-
Dber, Oak Ridge, Tenn.

R. W. Dodson, Pasadens, Cslif,, and W. H.
Beamer, Youngstown, Ohio.

Q. A, Kerns, Berkeley, Calif,

D. K. Froman, Denver, Colo. .

O.T K. Beck and D. Kirkpatrick, Oak Ridg

enn,

V. C. Wilson, Scheneetady, N. Y. :

E. T, McBee and J, 8. Newcorner, West
Lafayette, Ind, )

‘W. B. Bhank, ). H. Gurinsky and E. C, -
Creutz, Chieango, I,

R. Roseq, Elizabeth, N.J.

J. W. Beams, Charlottesville, Va,
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FATEKT i .
ey TITLE ! TATENTETR
1 T—
2,521,121 | Drispersion BRPATRTION. oo oo o o8 AL Kilpatrick, Philadelphi, 1y
2,521,133 | Becondary Fiectron Aultipliers_ ..o ... ¢ A, HZnell, Oak NRidee, Tong|
. Mijlier, Oak Ridge, Tewn, "ML,
0,521 485 | Carbonaceous Articles and Treduction heee- - B, AL Withelm, Ames, lowa, andp « :
of. i ©Omaha, Nebr. T Gy,
9,521,634 | Accoustic Chamber for Analysis of Guaseous P W, H. Janssen and Wo Mikelson o N
Misrure. ! . tady, M. ‘1; Fo.x T Sehey,
9 521,656 | Tonization Chambero_.__.. .. i ceeae. i TG Begre, Santa Fe, N, Mex, uy
7 : ' herlain, Philadeliphis, Pa, A0 0y
2,521,891 | Valve ... . e i Coee.. J.W. Beams, Charlottesville, vy
9 597.804 | Low Inductance Resistor .. __..._. ... L.J).& Brown. #t. Paudl, AMinn,
2.521 037 | Method of Purifving Inert Oases___.___. ... © AL 5. Newton, Ames. Jowa.
2,523,856 | Hesistunee Capacitauce Network .. ____ . .. W.IR. Baker, Berkeley, Calif,
2,623,402 | Extraciion Process for Certum.. ... ... T C. Warl, Los Angeles, Caljf,
2.624.879 { Newutron Veloclty Selector ... ... L Fermi. Santa Fe, N Mex,
2.524.384 { Production of Vranium Tridedide. . ... i 1. A. Holmes, 3tillwater, O%ls,
2,524,488 | Batnrable Core Triggered Gap. . ... - .. Q. A. Kerns, Berkeley, Calif,
. 2,524,602 | Sealing Cirendt.. ... e m—————— W. H. Bradley, Chicago, I8,
2,525,197 | Thermal Flowmeters ... .ooocoo. i 1.W. Beams, L. B. Snoddyand 1, ¢
N | * Chilottesille, Va. -G W oxgy,
2,526,213 | Processes for Production of Mesirylene__ __. _ W._ M. Ewalt, Niagara Falls, N, v
2,520,805 | Alethod of Forming Vranium Carben Allavs_ ' J. H. Carter, Harrisonburg, vy, :‘md
| ch:)iatée,{}imes. Lﬁga,ﬂ N A,
2,520,825 | Fluid Belecting Apparatus. .. ... 1 &, O L. yleran . H. Goer i
| “and R. B. Thorness, :\1im}§§§)’n}};‘9\rdmn_
2,527,320 | Dehvdration of Alkali-Metal Acid Fluorides . R. C. McHarness and A. F. Benning, 'y Linp,
P NG AP N o
2 525,415 rmp._.__ I ceeow....t H.A.Boorse, Leonia, N. I. an
New York, N. ¥, dG.F. Boakey.
0:528.436 | Stufling Box and Expansion Joint__.____._....| M. E, Johnson, Pros;(;}ect Park, Py
2,528,454 | Conting Frocess. __. .. ..o Hiﬁ. Behlesinger and G. W, Schasfler Chingor
K H - ] irgorn
2,529,666 | Pulse Height Analyzer.. .. .. . ,_____.,E AL 1. Bands, Everelt, Mass.
2,540,168 | Electronic Repulator ... ... ... E. O. L%W{_EHBE and V. B, Waithman Berk
%?gs’h. olif. and F. H. Schmidy, Seatth
2 530,176 | Apparatus for Measuring Lecal Variations in | W, M. Powell, Berkeley, Calif,
Flux Density in 2 Magnetic Field,
2,580,178 | Tluxmeter . . e W, R. Rathkamp, Osk Ridge, Tenn
2531005 | Apparatus for Changing the Ton Source of a ; 1. T, Livingood, J. V. Peters, and R
Cixelotron. Streeter, Cedar Rapids, Iows, - 4
2.531.106 | Poeket Radiation Alarms_ ________ ... ___ R_ 1. 8. Brown, Lawndale, Calif. and 7, ¢;
Weigs, Waltham, Mass, o
2,531,143 | Methods of Purifying Beryllium Oxide...._... J.gl. Malm and C. A. Hatehison, Jr., Chicag,
2,531,144 | Coincidence Proportional Counters. ... ____. J. H. Manley, Urbana, Ill.
2,531,502 | Filter and Valve Mechanism.._._______... .. R. . Bover, Berkeley, Calif.
2.511.807 | Magnetic Measuring Apparatus and Methods_ | J. DePangher, Berkeley, Calif,
2,531,811 | ConlomMmerers. . . oo iaiaaie e I. E. Hammel, Oak Ridpe, Tenn,
2. 521.830 | Voltage Pulse Generators. .o _.oooooeo..._.| A. B. Simpson, Knoxville, Tenn,
2,531,833 { Tachometers __ . e _a.- H. A. Biraus, Baltimore, 3d.
2,531,953 | Apparatus fur Mandling Radioactive Solutions. “"TQ. Smith and G. W, Srruthers, Osk Ridge.
ent,
2 532,257 | Corrosion Testing Apparatus...______.__.___. 1. Kirshenbaum, New York, N. Y. and
’ Ir. A, MeCaulay, Chicago, 111,
2,532,430 1 Processes for Recovery of CM Activities_______. B. A. Fries. El Cerrito, Calil.
2,532,503 | Eleetronic Counting Circnits . ... J. W. Kennedy, Santa Fe, N. Mev,, W_E,
Baker, Berkelev, Calil. and C. E. Wiegan,
Santa Fe. N. Mex.
2,532,707 | MMethods of Preparation of Nepturniium Triftu- 8. Frind, Chicage, Iil. and N. R, Davidsoy,
oride, . Siarra Madre, Calif. :
2. 542,874 | Detoction Apparatts ... .. H. L. anderson, Hartford, Conn,
2 522801 | Flamemd Joint Sealing Gaskets _..o..__.._. W. W. Chupp, Berkeley, Calif.
2,232,956 ¢ Atr Droportional Counters . .. oo . J. A Bimmneen, Jr., Chicago, T
2,533,102 { Containers for Rudiosetive Samples. .- . J. F. Giflord. Lichmond, Calil.
2 513138 | The Torifiention of Hydrozen - _ . ... | AL R Newton, Ames, Jows,
2,533,140 | Precipitntion Proeeszes and Apparatus There- | L, (3. Btang, Jr., Chicago, 1.
for.
2,533,491 | Valve Contral Mechantsm ... .. . - I, B. McMahon, Wilmetle, and T. A, Ahbatt
La (irsnge, 111
2,533,606 { Diborane Purifieation Proeess. oo oo G W. Schreffer, 8t. Lounis, My, snd 1. .
Berberag, Clevaland, Ohio. _ _
2,553,701 | Collimaiing Shield .- .. .. oo o R,(‘Dl. Watt and W, N. Waison, I!] Ceritc.
Jalif,
2,534,676 | Preperation of Compeunds of Uranium and } A 3. Newton and 0. Johnson, Ames, Jown.
Non-mrisls,
0.594.677 1 Praduetion: of Uranium Halides ... . ... - | A, 8 Newton and O. Johnson, Ames, [ows,
#5355 1 Voltere Reunl-tar rnd Supply oo oo D. K. Fromean, Denver, Colo.
2 Rs.AT2 | The Dreparction of TFy oL ... e _._ | R M. Hriner, Revero, Mess. .
2 535,886 | Eleetronic Switehies_ o - ... oo W . R. Baker, Berkeley, and Q. A. Eems
Oakland, Colif.
2 536,602 | Automatie Flange System____._._ .. .. DI, Gocett, Chicago, T1). . c.F
2.536.610 | Hydrogen Purification System_.. ~ ... - Ta D. P. King, Sants Fe;i I‘ﬁ %lpgé'h s

Baker, Ithaca, N. Y., an
MeMinnville, Oreg.
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| FATENTEE
- - preparation of Uranjum Hydride .. | ] C Warf, Ames, Iuwfl. .
R .15?%019 | Tirect Current Neustive Feed-back Amplifier | B. L. Weller, Rluiilun{l_. :‘» :19.'1{' -
c. - 3 N - . 15 ira AT o ar T N .
S:. G . aféﬁ.*m‘ 3 ]1'381. lmpulse (- JTCHAS. oo oo - TTTToTTTTToTTmTTT ;‘.‘ .3"3‘:;:)?;“3(§T13d i’ Alp "_ggrdup [Jak Rldge
ﬁ'luhj' - : Jtudiation Detector ... e et e el “'}‘Qr‘m 4 i . AL 3 .
Sehe Faeru GAOZe . oo o e 8. M. MaeNeille, Oak Ridge, Tenn.
fee. {?ﬁ‘;:{.gﬁ%muﬁemﬁles e imememiccaeaeo oo L EO T MeBee, West Lafayelte, Ind,
o Chﬂm. combination Beta and Gamma Chamber.....| E. R. Tompkins, Oak Ridge, Tenn.
Alternating Current Generator . .. ... W. L. Ringland, West Allis, Wis.
Rare Earth Separation by Adsorption and | F. H. Spedding and A, . Voigt, Ames, fowa,
; ytion.
: Bgﬁfnoép'[‘est Apparatns. ... e emmeeel Lo ML Hendley, New York, N. Y.
Afsnnfacture of Fluorine by Electrolysis. ... R. 0. Downing, Wilintugton, Del. ]
Tateh Mechanism ... . .. .. . ooollin C.TB. Graham and V, . Carver, Gak Ridge,
: : Tann.
& Hof Apparatus. ..o .o . ____ DR &. L. Randforth, Wilmington, Del.
%?;ﬁfmﬁtic%)ell _____________________________ 8. G. Oshorue, Niapara Falls, N. T,
Foxie Fla oﬁgation of Lubricating OO, ... _ ____. ?.T?.E?r%nnhmu]ll dg" “(I:{}ﬂ)f.%fl:.?_l“}lﬁ N3
1l T e o e o o e e i e———emma A r, L o, .
ﬁﬁﬁ’i’ugriph_v __________________________________ P. Morrison, Chicage, 111
14 } b Bleetronic Cirenit. . ______ e o B. B. Rossi, Canibridee, Mass. and H. H.
AR, ; Staub, Palo Alt-(ﬁ-guli[. N {E T
: : A SsUTE. . . ... 8 C r, OQak Ridege, Tenn., an . T.
ls“"?{?_me_ Apparatas for Meastirlng Pressure Bot];gtr)[,l ?1: and ¥. LFQ\lcxuude,r, New York,
> akng, N.Y.
W 7 OOrf. Pulse Integrating Cireults._..._____.___.___._ | D. K, Froman, Denver, Colo.
Boeke The Preparation of Diborane. . .. ._____. H.BI. Sch{)esitr;gietr, \?-ité{lcago, . and H, C. B
T rown, De , Mich, i
Radio Frequeney Voltage Supply. .- _______ R.C, D:c"e, Los Angeleg, Calif. )
Chj The Preparation of Uranjum Nitride ... _____ A. 8. Newton snd O. Johnson, Ames, Iowa.
' caga Fiectrolytic Cells. . oo ooee ... . K.FI*]JI.S S\L‘ua{t and 8. G. Osborpe, Niagara
a N. Y.
1, Bepy The Preparstion of Diborane . ______.____ _. H.B L Qch}lgsirrlgﬁr, x%l:;.]cago, I, and H, C.
& rown, e , Mich, ~
Seattle Lincar Aceelerator .. L Lo __________ _.{ L. W, Alvarez, Berkeley, Calif, o
Methods of Coating with Plutonium Aeetyl- | B. B. Cunningham, Chicage, I, C. Smlt,‘h,
acetonate and Coated Predoet. 1{\):uk:l\lda.nd, Calif,, and J. 5. Dizon, 8anta e,
N, Mex. :
4 H. 4 Sulfur-Containing Compounds of Neptunlum | 8. Fried, Chicago, Ill., and N. R. Davidson, -
T and a process for 'I_‘hen_" FPreparation, _Bierra M aglre, Calif. . . :
nt H. Frequeney Modulation Systems_ . ___ R K. R. M acKenzie, Pucific Palisades, Culif,
T The Preparation of Lithium Borchydride...__ II.BL behigsmg;zr, I\({J_lélxlcago, .,and H. C.
g rown, Detroft, hich, :
Chicaga, Transuranic Metal Halides and a Process for | S. Fried, Chicago, IN.
the Production Thereof. . '
#5450 | IFasi Impulse Cirenits. ... e C. W. Johnstone, Los Alamos, N. Mex,
2545.106 | Apparatus for Regulating High Vollage .. XK. G. Morrison, Oﬂlau%i Calif.
256,700 ¢+ Multiple Chisel Structure for Disintegrating { C. H. Presgott, Jr., Berkeley, Calil,
k :md1 Removing Inlerust-atious from Interior .
x Walls of Receptacles,
K Ridge 3‘ 2545,033 ¢ Methods of Dissolving Thorium Values. ___.__ FRI;i St%‘ahly anc(li EI}.‘;V.S SIIO}IghE{Jin'd Oak
’ T idge, Tenn., and F. W. Schuler, Madison
Y. and i Wis. | _ ’ '
E 2545952 | Zireonium-hafnigm Separation Process_____ __ K. Btreet, Jr., Berkeley, Cadif,
1 2507409 Guid_irig Means for Movement of Solid Ma- | C. H. Prescott, I1., Berkeley, Calil,
. W H, i terials. ) - -
Viepand, i 257874 | Hydrogen Pmification Method. ... .. . _. E. D. Klema, Buline, Kans. :
. oo8283 | lon Gauge . ... ... . «~-} 8. Bashkin, Madison, Wis, H
Avilsarn, = 23849 | Bensitivity Modulator__ ... _. “eence.-. | H, H, Staub, Palo Ale, Calil. §
X 238452 | Corona Trinde Voltage Regulator _____.__ ... | . M, Turner, Stony Brook, N. ¥, . }
= 2:8.565 | Method {}f Fjuoriuatinﬁ()rganic Compounds | R. G. Benner, Carneys Feoint, N. J. - . P
3 With Molten Silver Fluorides. . , nl
= 235,566 | Bervlium Target 2nd Method of Manufac- | J. 19 Hamﬂg)rm; ch\.lpfciseoh(l}alli{.,“%‘. M. ' 2
= tare. utoam, Oa , if,,and J. H. Wiens,~ -~ B =
= Redwood City. Calif. T e ik
4 340608 | Separation of Fluorinated Hydrocarbons by | K. C. Johnson, Claymont, Dal,
= Disciflation With Hydrogen Fluoride. . . Lo
Ahhatt, : § 240,809 Prncessﬁfor the Preparation of Neptunium 5.(Fr1:(lad and N, R. Davidson, Sierra Madre,
; Tetrafluoride. Jalil e
1G.1TY 3 A8 | Mannfacture of Organic Fiuorine Componnds._ .| M. A, Perkins, Wilmington, 12el. o
Corritn % o 0,445 Eiectrgi}'tic Cell With Welded Anode As- A.t F. Blsnjuing,dla % Il}fifclliamess, Kgm}f— =
errith, . setubiy. own, IN J, and 0. W. Feldnan, and M, K.
T : Richards, Wilmington, Del.
Inwa. -] 250,460 | Monitloring Cirenit_ . __. e e iieiceeee..o.o.] .M. Farly,end D, A, Muck, Berkeley, Calif,
. z LA0.484 ¢ Radiation Counter.... ... ___ | C. R Marsh, State College, P,
Towa. 3 LANETS | Pulsing Clrewit. ... .. w.-m---t H. H. Staub, Pslo Alto, Calif,
Z 1,328 | Paise Amplitude Diserininator_ .. __________. F,CJ ] D:wg, Wushing}‘mr{ ,1(113 C,and L. P,
- s urtiss, Garrett Park, Md.
Kernz, 2551531 i Radiation Counters _______._..._. ___________| M.8. Freedman, Chicago, I11.
LiL Im\ri\m{'ed Va%lu.n'i Pumping Method With | F. A, Knox, Oak Ridge, Tenn.
Y eer s Mechanieal Oil Sealed Fumps,
h (gi‘bg; b 4950,5342 | Fluorophotometer o oo . oo e C. R. Marsh, State College, Pa., and C. B,
ar 2 , Pickle, Baltimore, Md.
%1,543 | Production of Tranjum Peroxide ... __-___ P. Mohr, Urbana, 11).
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{ — § - el A
2,551,544 | Mass Spectrometer. .o oooomreeo e : A'NZ C-.fN ier and AL G. Inghram, New v - 3 T .
~N. Y. . ST x o
2,553,217 1 Cyelic Organic Fluorine Compound and | F. B. Stilmar, Woodstown, N J, ) o 71,28 .
Method of Making. i ae . 211,302 |
2,554,316 | Production of Radicactive Halogens__ ... A.F. Reid. New York, N ¥, 2B ame ) €
2,554,476 | Radioactive Product and Method of Produe- | L. B, Werner, Berkelev, Calif, '.‘.-:‘.1'995 i1
ing the Sams. 3 ot
2,554 649 Sepagrazion of Badium from Barigm_ ___.. . E. k. Tﬂmpki]l;“'-_, Berkeley, Caljr, 3 s G65 1
9,554,702 | Pressure Measuring Device. .. ... W. H. Perret, Vickshury, Miss. 3 2570 11
2,564,933 Photo-multiplier Cf-ir_cubig ................ e 1Ii Fl Wouters, %)aklgxﬁqélc;lm i 22 ;
512 sration of Diborane . ... ..., . 1. Behlesinger, Chicago, I 3 9.bie
8% The Frep Brown, Detreit, Mich. 1L and g, C 2.-"’“"069
2,555,006 § VALV . . o e e A, B, Pontius, New York, N, ¥, - 573,639 | 1
2,566,457 | Pulse Width Modulation_ ... ____..—.._ R_J. Watts, Los Alamos, N, Meg, 2
2.556.768 | Neutron Deteetor. ... ... .--woo-oooooem- ._.-j J. L. McKibben, Madison, Wis, ¢73,040 | ¢
2,556,921 Ggld Beryllinm Alloy and Method of Making HhHﬂISCh' \(E_hamgc). Hi. and M., Eowaleygy 257868 ;
amie. ahway, N. J. ik, 2570
2,557,761 | Flux Phase Indicator__ ... __..c...—.-. W, M. Powell, Berkeley, Caljf, : j-ﬂ;:’m 1
2,305,377 | Preparation_of Compacts of High Density | M, L. Periman, New Orleans, Lg, and g = o
Uranium Hydride. Weissman, Chicago, 1l - o 574.627 1
2,558,485 | Cable Testing System and Method ___________ J. D. Gow, Ban Francisco, Calil, '
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I W. Mead, Chicagn, T, and F. C. Armi-
stead, Marhlehead, Masgs,

O, B, Rudolph, Oak Ridge, Tenn,

H. Jacobson, New York, N, Y,

I. H. Parsons, Los Alatmnos, N, Mex,

HW Herndon and R. (. Hofi, Richland,

G, r. %hmder. Richmond, Calif.

I. . Gow, Sap Franeiseo, Calif,

H, R. V\-’ilson, Cambridge, Mass.

J. A. Simpson, Jr., Chicago, IL.

W. M. Brabeck, Berke]ey, Calif. and J. G. -
Dorward, JIr., Albany, Calif, oo

E.C. Pltzer, Schenectady, N. Y.

M. Kahn, Berkeley, Calif.

E. D, Fowlerand H, C. Anderson, Baltimore,

Md.
W, H. Zinn, Chicage, Il
R. B. Jacobs, Rochester, N, Y,

M. T2, Martin, Berkeley, Calif.

W. W, Walton, Oak Ridge, Tenn. snd R, C.
Bowers, Berkeley, C-hf,

3. C. Griess, Jr., Ok Ridge, Tenn. and L. B.
Rogers, Cambridge, Mass.

8. F. Mulfotd, Van Nuys, Calf.

C.E. Grunskv, (Garden dltv N.Y

H. Palevsky, Chicago, and R,
Urbana, 11,

R. W, Clack, Lafayetie, Calif. '

A. 0. Beckman, Altadena, H. H. Herd, B.
gai;'\rdena, and A. . Robinson, Pasadena,B

ali

W. H, Nelson, Cadillae, Mich,

C, (3. Bacon, O3k Ridge, Tenn,

H. L Schlvsinger, Chlesgo, 1. and H. O
Brown, Detrolt, Mich.

H. A. Withelm, Ames, Iowa.

C.J. Brown, Los Alamos, N, Mex,

E. M. McMillan, Berkeley, Calif.

W. E. Glenn, Jr., Berkeley, Calif.

G_ A. Allrd, Behenectady, N. Y

E. C. Pitzer, Behenectady, N, Y.

C. B. Gould, Cleveland, Ohio.

R. R. Weeks, Upton, N, Y.

(. 8. Burst, Oak Rides, Teon,
M. G. Bolioway, Ithuea, N. Y.

W. 8. Ginell, Levittown, N. Y.

L. ¥, Wonters, O=klind, Cslif.

B. L, Weiler, Richland, Wesh.

V. L. Parsegian, Brooklyn, N. Y. and C. M. 8.
Stevens, Chicago, 11,

C. B. Griham, Ok Ridge, Tenn.

Q. A. Kerns, Berkeley, Calif,

3. I3, Reid, Oak Ridge, Tenn.

K. nvirank',

Adjustable Electrode Support. ... _:7
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AFC NON-EXCLUSIVE PATENT LICENSEES

The following individuals and companies have recelved non-exclusive y;,,

~ to use AEC owned patents. The list includes those who aecquired the e Ney
" pursuant to the provisions of their contracts or in accordance with e
" mission policy, announced in December 1949, to grant non-exciusive licgp, e

APPENDIX .

enﬁf-g

(!S 0!.
AEC owned patents, ]
i ———
LICENSEE PATENT NO.} LICENSEE
:. l‘..!.'rf:};-r No,
: . ’ A -—‘~__“-----.N
o jet Enginecr Corp., Aszusa, | 2,543,511 Hooker Electrochemical Co., Nia
ey ARTOIY log GCorp 254 are || Falls, N. Y.—Continued Farm L2 5 g
2, 546, 633 2:5'3‘2.15@
Alnsworth, Merrill Y., Northridge, | 2 521,626 zﬁﬂz.lm
Catif, . 2,521,495 % 506, p
kL, N.Y 2 ﬁ%’gg? E,g.?&gf
ied Process Corp., Mew York, N, Y __t 2,461, i 5
Allied Process Corp 2,461,662 [| Industrial Nucleonics Corp., Colum- 35"“950
. o 481, 663 bus 12, Ohio. . < 4], on:
2,404,968 [} Kellex Corp., New York, N.Y_________ o
2, 543, 511 || M. W. Kellogg Co., New York, N. Y_: o alg_m
7, 544, 472 Y 18, 7351,
2, 545, 633 zﬁ%m
2, 566, 512 7
A%&fhﬁlmers Manuf. Co., Milwaukee,| 2,539,273 3 sze.:&
American Instrument Co., Bilver | 2,555,006 %g’#m
Spring, Md, _ 2 300 o
Applied Physics Corp., Pasadens, Calli_| 2, 483, 881 2008 o
Astrolite Co., 8t. Lonis, Mo. ... 2, 513, 805 e
B%ckm%. {i{nold 0., Inc., South Pasa- | 2,613,327 2 m‘%
ena, Callf. gy
D Bendir Aviation Corp., Detroit 2,| 2.576,601 [} Klemp, Willlam F,, Co., Chicago, I, % iﬁ-!!
Mich. Leaveil, Moses, Waukegan, T________~ [ 2 m}:“‘
: Beva Laboratory, Trenton &, N. J.___. 2,462,936 || Leon Bales Co., Inc., Buffalo 2, N Y. Pam ?m
2 483, 081 || Lucidol Division Novadel-Agene Corp,, | 2 ey, o
2 487,510 || _ Buffalo 5, N. Y. 5 m,m
o 486,976 || Markite Co., New York, N. Y.________ by 5‘.'3'm
5,493,137 || Massachusetts Institute of Technology, | 2,47 o
2, 500, 756 Cambridge, Masa, ]
2. 506,431 || Maywood Chemical Works, Maywood, 2,533,289
. 506, 435 N.J. ] o
2 512, 538 || Melaire Distributing Ce., New York | 2,531 108
4,520,666 | 17, N. Y. 2’55803
Bryne Associates, Inc., New York 4, | 2,531,106 . 2 5oe
N. Y. Metal Hydrides Inc., Beverly, Mass___| 248161
Burnbam, John, Camarillo, Calif___.__ 2, 556, 259 2 46).842
Caleeiron, Ine., St. Pagl, Minn__..._.. 2, 531,106 Z.461,
Canadian Radlum & Uranium Corp., | 2,458, 632 . 2,404 968
New York, N. Y. : 2,465,938 || Microchemical Specialities Co., Berke- 2417302
2,472, 365 ley 3, Callf.
2 474,773 || Miller, William T., Ithaca, N.Y. ... 2,567 956
2,478,271 2,580,354
2, 479, 600 2586550
2, 481, 506 2,508,753
) 2, 481, 064 2508 411
Collins Radio, Cedar Rapids, Iowa.__.| 2,531,065 ) Minnea lis-Honeywell Regulator Co,, 2483981
2,616,042 Philadelphia, Pa. 2,531,811
Cottingham, J. G., Center Moriches, | 2, 536,808 2,532 K74
N. Y. 2,542,905
Crane Co., Chicago, Il ... 2,465, 018 2,574,632
2 431,732 2,575 9%
E. 1. duPont de Nemours & Co., Wil- | 2, 540, 248 3,588,564
mington, Del. 2,588,149
General American Transportation | 2 502, 074 2,606,573
Corp., New York 17, N. Y. Melntyre Enginesring Co., San Frao- 2518415
Cleneral  Eleetric Co., Schenectady,] 2,521,634 cison, Calif. 2,528 48
- LY. 2,476,248 || MeNamars, Patrick Joseph, Borman, 2,459,631
’ 9, 506, 944 N.D. 2,472,366
2, 599, 156 2401 3%
2, 558, 60S 2498330
2, 582, 163 2,506,944
2, 504, A8 2,508, 45
Arthor Harris & Co., Chicago 7, TH__. | 2,584,816 2,513,805
Harshaw Chemieal Co., Cleveland, | 2,506,438 2,532,036
Ohio. ) . National Research Counsel, -Cam-| 233154
Hooker Electrochemical Co., Niagara | 2,506, 438 bridps 42, Mass,
Falls, N. Y, 2,427, 590 || National Research Laboratories, South 2,5%,300
i 2, 510, 8684 Pasadona, Calif. 2,485,
2/ 510,872 | North American Signal Co., Hyatts 2,513,805
2,537,777 || ville, Md. ) ]
- 2 540, 248 || Nuclear Instrument & Chemical Corp., E 2,605,428
: L 541,190 Chicapo 10, 1L

Jobn B, Pierce Foun
&'—J{im Counter I
2 eago 16, I

jum Chemieal Co.
mdl - 1‘7

N. 1.
B,,;gihnﬁc Service, Ing.,

" Shell Oii Co., Houston
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: / LICENSEE

gaars

: ’/;1;58,3:(; Corp., Philadelphia

ﬂgﬂ 15)
. »,Luﬂl Chemical Co., Ine., New York
,‘-

'.I““-'" I_ .;_-:_.__ : I_ ..I.,'.I'. i

iy
[3

TR T

= 2 0f Co,, Houston 1, Tex.. .

PATENT X0, LICEXSEE PATENT KO,
2,523,892 || Shell Qi Co. Houston I, Tex,~Con. 2,487,510
2,514,116
2,524 370 2,526,825
2,524,602 2,528 415
2,526,825 2,531,802
2,528,436 2,631,811
o,528, 454 2,531,833
2,545,355 2,658,485
2,546,817 2,558,608
2,536,808 Alva T. Smith Co., Milwautkee 3, Wis.. 2,531,106
2,536,991 || Strat-O-Seal Manuf, Co., Ohlcago 47, 2,567,596
2,538,832 I1%, 2,600,891
2,540,944 [\ Sunrise Produets Co., Hawthorne, N.J§ 2,442,509
2,541,198 @ . 2,486,207
2,541,599 2,500,669
2,641,840 2,531,106
2,605,429 2,550,168
S{Jetﬂélty Ca.,, Center | 2,336,808 2,558 485
X iches, N- 2,574,841
oL e Umversxty Research Foun-| 2,501,461 2,579,231 .
2,579,841
W‘fvmia Balt {anst. Co., Phils- | 2,540,248 2,584,801
1;51:3 18, P8, 2,562,150 2,586,027
df enry W., Paducah, Ky ... 2,504,970 2,591,098
2,505,134 2,695,552 .
2,595,550 - 2,586,500
. 2,505,924 2,596,056 .
B, Pierce Foundation, Raritan, 2,475,138 SOI?Ithem Minemls, Iac., Morgantown, 2,52:3.%’%
y L. 2,538,
‘:Jt'm Counter Laboratory, Chi- ] 2,494,267 Superior Air Products Co., Newark, . 2,521,937
2,528,454 N.J. . ) 2,525,197
2,606,296 - 2,508,415
2,440,999 {| Tavlor Instrument Co., Rochester, 2,441,042 ¢
Y. 2,441,044
ﬁntiﬁcqenice Inc., Albany, Calil_..| 2,419,615 2,446,385
2,423,173 {| Taylor, John D., Lydls, 8. C._____.__. 2,531,106 -
2,436,083 || Tele-Vision Clock Corp. of America, 2,536,841
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 2,483,028
2,143,365 2,492,365
2,458 632 2,506,431
2,476,240 2,510,930
2,479,271 2,514,135
2,478,600 2,514,142
2,475,690 2,515,159
2,485,460 - 2,530,178 -
2,186,207 2,531,811
2,480,028 2 537,778
2,492,465 2,540,841
g,%},;g{?] 2,551,541
2,506,418 2,554,702
2,506,438 © 3,577,068
2,507,301 2 502,416
2,508,089 2,507 506
2,509,669 2,600,801
2,531,953 2,604,514
2,532,881 2,604,612
2,533,102 2,613,531
2,533,149 || ‘I'racerlab Inc., Boston, Mass. ... 2,465,886
2,533,701 2,453,501
2,535,886 2,601,583
2,636,602 || Union Mines Development Corp., 2,570,119
2,537,775 New York, N. 2,570,120
2,539,282 || United States Cosmetlc Co., Chicago 2,564,024
2,539,578 47, 11
2,540,841 Vacuwn Research Ce., San Leandro, 2,532,801
2,540,044 Calll.
2,540,060 1§ W. M, Walch Manuf. Co., Chicago 10, 2,551,544
2,541,599 nl.
2,542,905 || N, Wood Counter Laboratory, Chicago 2,442,314
ceeee| 442,825 37, I,
2,452,156 || Youngstown Welding & Engineering 2,802,871
2.181 320 Co., Youngstowmn, Ohio, :
2,483,081

i
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After many weeks of careful study and deliberation, and after nh[ainill"p
best adviee available fo us, we have determined to withdraw gyr Uhjterii' ¥
. to the possible irrigation of two portions ef the Wahluke Slope arca Cum;,;«};:n:
" a total of approximately 87,000 acres, including about 25000 aereg in Mg
o _'snutheast end of the Secondary Zone, which could be served by the p,
R ~“Fast Canal. We have so notified the Dureau of Raclamation.
O * ‘We feel justified in making this determination on the basis of the Enogjeg.
2o - ¢ and experience gained during 8 years of safe and successful operatiop of i1,
' - ‘Hanford Works. during which the safety systeiss of the plant have beeg Sit’mlnle
improved. We expect that these safety features will be further impm\'ud h.‘
_the time geinal settlement on the newly-released lands hegins. ¥
- We wish to cmphasize as strongly as we can, howoever, thai opy Peltane
of these Jands does not mean that all risk or huazard in the operation of the
Hanford Works has been eliminated, or that it will be eliminated py ¢
additional safety measures now heing taken,
The facts are as follows: )

g}y

: HINTHEIET i T3

the

~ 1. There is no risk of hazard in the so-called Secondary Zone of ithe Wyhiyy,
Slope resulting from normal vperation of (he Hanford plant,
2. There is a risk of hazard in the entire Wahluke Slope area and for gy,
miles beyond in the event of & major accident or disaster at the Hanforq p;an;_
As the distance from the plant increases, the danger becomes less. [p the
newly-released lands, however, the risk in the event of a major dizaster
continues to he very great.

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 reactem
goes completely out of control, and this is highly unlikely, dangerous amoynss
of radicactivity way be released to the atmosphere. The reactors canpt
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 thau the
cloud produced by an atomic bomb explosion,

4, Depending upon wenther conditions and wind direction, it is probable tha
guich a clond would puss at low altitude over part of the Wahluke Slope. If
it did so, it would ewit very dangerous rudiations that could cause suvere
injury or death. These radiations—mostly gamma rays—would be similur
{0 those released by an atomic bomb detonation. Like X-rays, they cannet

. he seen, beard, or felt. They can, bowever, be detected by the use of

s instrumests,

5. In the event of zuch a disaster, it is very likely that extremely small, highiy-
radioactive particles of matter—too minute to see—would be deposited by
this clond ax it passed over an area. These particles—mainly plutopitss
and fisgion products—if inhaled or swallowed by humans or animals
could produce severe injury and possibly death. Any rainfall coming from

_____ the eloud would contain concentrations of these particies. Tn the absence

TO0ET &
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3. The real danger in the operation of the Hanford plant exists in the remote
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= infail, the fallout of pariicles from the cloud would probahly be heaviest
i 18 ymmediate vicinity of the pile, heconing increasingly less dangerous
i;f distance from the pile increased.

Jance & major aceldent or disaster oeeurring in one ov both of the
e pd-piies is small.  These are safery devices, both automatie and man-
N ﬂmf(;,‘lt are dexigned to shudl the pile reaction down if it srarts to go out
cnunol Additional safety devices are now Leiny incorporated. But

a-plwa)s réemains the small chanee that all of these safety devices might

multanenuq\ or simultaneously be put out of commission by & natural
#:i:mr, such as an earthgunke, or by human action as enemy attack or
" D

' ‘jieht of these sobering facts, we have very carefully considered our moral
’" m;,',al responsibilities in regard to the Wahluke Slope. Theze we have
}[ludpd to be as follows:

-'I'U nper.ne the Hanford plant as safely as possible.

To sorewartl the public of the hazard involved in settling on the Wahluke

" stope. -
i adequately forewarned, to permit the public to take the caleulated risk
- f 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 Siope Where there
would not appear to be an adequate opportunity to escape without injary in
(e event of disaster.

. To establish 4 method for warning Wahluke Slope residents in the event of
‘disﬂﬂer, and to encourage and assist in the development of an adequate
sacnation plan,

. g To undertake a public educational campaign to explain the nature of the
- hazard at Hanford, for the benefit of those who will settle in the newly-
rleaged lands, where the potential danger is greafest, and also for the benefit
of ethers in the region who might also be in danger in the event of o disaster.

-En secordance with this evaluation of our responsibilities, we have determined
at the public must continue to be prevented from residing or working farms
“f those parts of the Wahluke Slope not ineluded in the lands relegzed by our
“getion today. This area must remain in a restricted category for the reason
tkat persons living or working there might not have an adequate opportunity,

frin the standpoint of time, to escape without injury in case of & Hanford
ampster,

Alsu, in accordance with our evaluation of our responsibitities, we have askeq
ir Manager of QOperations at Hanford, Mr. David I, Shaw, to undertake as
won as possible a public educational campaign to sacquaint those who will settle
# ihe released lands with the real nature of the risk involved. We have asked
Ur. Shaw to extend this eamnpaign to include all areas in which a substantial

T“Nk to health or property might exist in the event of a catastrophe at the Han-
#rd reactors,

_..-m.;s-.uamustuuimimimmu'"' T

"-1\. m towns or cities, anywhere within a 23-aile radius of the Hanford Pre-
. EBeton area, To permit such concentrations would inevitably malke evacuation
tlarder task, and would also increase the magnitude of any calamity that might
‘&Srﬂt from a failure in the warning of evacuation plans.

-li:i'ﬂ!i_il!’:;m-nrm. G

- We also consider it to be our dutr to discourage any concentration of popula-
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—
' We are continuing our studies on the development of improved safety ¢,
.. EE and if, as a result of this work, the risk inherent in the Hanforq Oi}erirun-h_
ga“:l: further reduced or eliminated, we shall in the future consider a further I‘On Iy
EE= tion in the Secondary Zone area from which farm residents musi he "‘“']13‘1“‘“
= Rl L)1

ﬂm!_

- We have concluded, however, for reasons of both safety and security, g,
1ands currently included in the so-called Control Zone should he i“‘-'OrD:]T' the
permanently within the Hanford reservation boundaries. We have awke:am*!
Shaw to carry this out. TREL My
" The considerations which apply at Hanford are not the same as those o
the area surrounding other reactor ingtallations, since the Hanford Tescto
- ymique in design, construction, and operations. Potential hazards ip e
¢« catastrophe at other reactor jocations are not so great.
" We are most grateful to the members of the Industrial Comiittee op Te
.~ Locating Problems, upon whose advice we have relied to a large extent iy r.:tm-
- .ing our decisions; and to the members of the Reactor Safeguard Committee d?h‘
whom the Industrial Committee consulted in their studies. With

il
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(The members of the Industrial Committee on Reactor Location Problemg 5,
listed in Appendix 2.) are
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